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WEDNESDAY, MAY 8 3.1.35 An Efficient Power and Rate Control Mechanism of 607
: CDMA Forward Link for High-Speed Wireless Data
Wednesday WE11 - 8:30 A.M. - 10:00 A.M. Services
Anetnna Arrays | Sung-Yun Yun, Jae-Sung Lim
Ajou University, Korea
3.1.1.1 Overloaded Array Processing With MMSE - SIC 542
J. E. Hicks, J. Tsai, J. H. Reed, W. H. Tranter, Wednesday WE14 - 8:30 A.M. - 10:00 A.M.
B. D. Woemer W-CDMA IV

Virginia Polytechnic Institute and State University, USA
3.1.4.1 On the Effect of Pilot Cancellation in WCDMA Network 611

2112 Characteristics of a Dipole Antenna Built-in a Flipofa 547 Tapani Ristaniemi, Jari Leino, Mika Kolehmainen
Portable Telephone University of Jyvaskyla, Finland
Toru Fukasawa, Yasuhiro Nishioka, Shigeru Makino,
Yonehiko Sunahara 3.1.42 Performance of Wideband CDMA Using Adaptive 615
Mitsubishi Electric Corporation, Japan Space-Time Spreading Over Multipath Nakagami
Fading Channels
3118 Capacity of Multi-Antenna Array Systems in Tunnel 552 Lajos Hanzo, Lie-Liang Yang
Environment University of Southampton, UK
P. Degauque, M. Lienard, J. Baudet, D. Degardin
University of Lille, France 3.1.43 A Reduced Rank Constrained Adaptive Space-Time 620
Interference Canceller for Multiuser Multirate WCDMA
3.1.14 Sensitivity of Feedback Channel Delay on Transmit 556 Systems
Adaptive Array Hayoung Yang, Daesik Hong, Changeon Kang, Branka
Cheol Yong Ahn, Jin Kyu Han, Young - Kwan Choi, Vucetic
Dong Ku Kim University of Sydney, Australia

Yonsei University, Korea
Wednesday WE15 — 8:30 A.M. - 10:00 A.M.

3.1.1.5 Calibration and Direction of Arrival Estimation With A 560 Performance Analysis Il
Uniform Circular Array for Mobile Radio Channels
Jose Luis Mateo Terres, Ingo Gaspard, Jens Freese, 3.1.5.1 An MMSE Based Calibration of LINC Transmitter 625
Rolf Jakoby Kazuhiko Fukawa, Riichiro Nagareda, Hiroshi Suzuki
T-Systems Nova GmbH, Germany Tokyo Institute of Technology, Japan
Wednesday WE12 - 8:30 A.M. - 10:00 A.M. 3.1.5.2 Performance Evaluation of Concatenated Tree Codes
OFDM I in AWGN and Rayleigh Fading Channels
Qureshi Karim, S. W. Cheung
3.1.2.1 Performance Study of OFDMA VS. OFDM/SDMA 565 University of Hong Kong, Hong Kong
Zihua Guo, Wenwu Zhu
Microsoft Research, China 3.1.5.3 Performance Analysis of Multicarrier Frequency- 630
Hopping (MC - FH) Code Division Multiple-Access
3.1.2.2 A Technique to Reduce Inefficiencies in Self ICI 570 Systems: Uncoded and Coded Schemes
Cancellation Based OFDM Systems Masoud T.M. Ebrahimi, M. Nasiri-Kenari
B. J. Peiris, R. M. A. P. Rajatheva, V. Tralli Sharif University of Technology, Iran

Texas A&M University, USA
3.1.54 Performance Evaluation of Space-Time Coding Over 635

3.1.2.2A A Spreading Scheme Including Combined Spectral and 575 Frequency Selective Fading Channel
Temporal Spreading for OFDM Systems With Joint Roger S. Cheng, Daniel Ka Chun So
Detection The Hong Kong University of Science and Technology,
Alexandros Sklavos, Tobias Weber, Yin Lin, Hong Kong
loannis Maniatis
University of Kaiserslautemn, Germany Wednesday WE16 — 8:30 A.M. - 10:00 A.M.
Propagation i
3.1.2.3 Comparison of Joint Coarse Timing and Fine Carrier 580
Frequency Estimation Algorithm for DVB-T OFDM 3.1.6.1 A Heirarchial Markov Model for Wireless Shadowed 640
Based Single Frequency Networks Fading Channels
A.M. Gallardo, J. Rodriguez-Tellez Hongchuan Yang, Mohamed-Slim Alouini
University of Kaiserslautern, Germany University of Minnesota, USA
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3.1.6.2

3.1.6.3

3.1.6.4

3.1.6.5

Computationally Efficient Modeling of Propagation 645
Effects for Automated Wireless Engineering

Pete Boyer, Pablo Vicharelli
Equilateral Technologies Inc., Lexington, MA, USA

Increasing the CDMA Reverse Link Voice- Data 650
Capacity Using a Per Rate Class Interference Method

With Optimal Spatial Combining
Joseph P. Burke, James R. Zeidler
University of Califomnia, San Diego, USA

A Channel Model for MIMO Systems in Macro-and 655

Microcellular Environments
Andreas F. Molisch
AT&T Labs, USA

Blind Channel Estimation in Synchronous MC-CDMA 660
System With Consideration of Carrier Offset

Compensation

Aigang Feng, Qinye Yin, Ke Deng, Jianguo Zhang

Xi'an Jiaotong University, China

Wednesday WE17 - 8:30 A.M. - 10:00 A.M.

3.1.7.1

3.1.7.2

3.1.7.3

3.1.74

3.1.7.5

Vehicle Control

Highly Dependable Electronic Systems for Automotive ~ 665

Controls
Ross Bannatyne
Motorola, USA

Advanced Electronic Automotive Control Systems

Ross Bannatyne
Motorola, USA

New Radar System for Train Tracking and Control 670

Takuya Ishikawa, Howard Zebker
East Japan Railway Company, Japan

Project54: Introducing Advanced Technologies in the 675

Police Cruiser

Andrew L. Kun, W. Thomas Miller, William H. Lenharth

University of New Hampshire, USA

The Project54 Common Interface for the Intelligent 679

Transportation Systems Data Bus

Michael E. Martin, Francis C. Hludik, W. Thomas Miller

University of New Hampshire, USA

Wednesday 8:30 P.M. to 10:00 P.M.—Poster Session P3

3.1.8.1

3.1.82

3.1.83

3.1.84

3.1.85

3.1.8.6

Mobile Communications

Modified Paralle! Interference Cancellation for Multicode 684
CDMA Systems With V-BLAST Architecture
Gang Wu, Haifeng Wang, Ming Chen, Shixin Cheng,

Jorma Lilleberg
Southeast University, China

Parallel Interface Cancellation Applied to an 689

Asynchronous MC-CDMA System
Thomas Hesse, Wolfgang Schulz
University of Paderborn, Germany

Space-time Joint Detection for CDMA Systems

Ji Xiang, Zhang Ping

Beijing Samsung Telecom R&D Center, China

Radio Resource Management for WCDMA Networks 694

Supporting Dual Antenna Terminals
Juan Ramiro-Moreno, Klaus |. Pedersen,
Preben E. Mogensen

Aalborg University, Denmark

Quality-based Auto-tuning of Cell Load Level

Thresholds in WCDMA

Albert Hoglund, Janne Pollenen, Jaana Laiho,

Kimmo Valkea Lahti
Nokia Networks

Downlink SINR Analysis for Multi- Rate W-CDMA 699

Systems

Min-Kuan Chang

Chang-Su Kim

C.-C. Jay Kuo

University of Southern California, USA

no paper

TOC-6

3.1.87

3.1.8.8

3.1.8.9

3.1.8.10

3.1.8.11

3.1.8.12

3.1.8.13

Performance of RSCP-Triggered and Ec/No-Triggered
Inter-Frequency Handover Criteria for UTRA

Wang Ying, Gong Fei, Wang Hai, Zhang Ping

Beijing University of Posts and Telecommunications,
China

Fast Cell Search Algorithm Using Polarization Code
Modulation for WCDMA Systems

Sung Oh Bae, Sung Yun Yun, Jae Sung Lim

Ajou University, Korea

Doppler-Adaptive Multipath Window Tracking for
WCDMA FDD-Uplink

Oliver Klein, Ingolf Held

Ericsson, Germany

A Novel IC Scheme Using IC-DD Interpolation Channel
Estimator in UTRA TDD Mode

KyunByoung Ko, YoungBo Cho, Incheol Jeong,
Dongseung Kwon, Changeon Kang, Daesik Hong
Yonsei University, Korea

A Novel Channel Estimation Scheme With Least Square
Fitting

Changlong Xu, Xiaohu You

Southeast University, China

Utilization of Advanced Analysis Methods in UMTS
Networks

Jaana Laiho, Mikko Kylvaja, Albert Hoglund

Nokia Networks

A Robust Low Complexity Algorithm for Carrier-to-
Interference Ratio Estimation in GSM

Vijay Nangia, Joseph M. Nowack

Motorola Labs, USA

Wednesday WE21 - 10:30 A.M. - 12:00 Noon

3.2.1:9

3212

3213

32.14

3215

Antenna Arrays Il

A Class of MIMO Systems Using Transmit Diversity Pre-

combining Scheme and the Optimum Space-Time Trellis

Code
Seong Keun Oh, Su Hwan Lim
Ajou University, Korea

Generation of 3D Radiation Patterns : A Geometrical
Approach

Waslon Terllizzie, Araujo Lopes, Giuseppe Glionna,
Marcelo Sampaio de Alencar

TIM - Tele Nordeste Celular, Brazil

LABCOM, Brazil

DOA Estimation in Consideration of the Array Element
Pattem

Yuki Inoue, Kohei Mori, Hiroyuki Arai

Yokohama National University, Japan

Antenna Spacing in MIMO Indoor Channels

V. Pohl, V. Jungnickel, T. Haustein, C. Von Helmolt
Heinrich-Hertz Institute of Communication Technology,
Germany

Very Low Complexity Space-Time Decision Feedback
Equalization of Intersymbol Interference on Severe
Frequency- Selective Fading Channels

Michael Kuhn, Armin Wittneben

Ascom Systec AR&T, Switzerland

Wednesday WE22 - 10:30 A.M. - 12:00 Noon

32.2.1

3222

3223

OFDM Ii

Antenna Transmit Diversity for Wireless OFDM Systems
Andre Noll Barreto
IBM Zurich Research Laboratory, Switzerand

Controlling the Peak-to-Average Power Ratio in OFDM-
Based Wireless-LAN Systems

Andre Noll Barreto

IBM Zurich Research Laboratory, Switzerland

Adaptive Modulation for Variable-Rate OFDM Systems
With Imperfect Channel Information

Sigen Ye, Rick S. Blum, Leonard J. Cimini, Jr.

Lehigh University, USA
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3224 Comparison of Frequency Offset Estimation Techniques
for Burst OFDM
Shrenik Patel, Leonard J. Cimini, Jr., Bruce McNair
Rutgers University, USA

3225 Residual Frequency Offset Correction for Coherently

Modulared OFDM Systems in Wireless Communication
V. 8. Abhayawardhana, I. J. Wassell
University of Cambridge, UK

Wednesday WE23 - 10:30 A.M. - 12:00 Noon
Packet Information

8.2.3.1 Unslotted DS/CDMA Packet Radio Network Using CLSP
and Packet-Length Adaption in Rayleigh Fading
Channel
Vinh V. Phan
Nokia Networks, Finland

3232 Packet Data Services Over Wireless Connections Study
Anna Umbert, Pilar Diaz
UPC, Spain

3.2.33 Combined Dynamic Channel Assignment and Non-linear
Spatial Processing for High Throughput Packet Radio
R. R. de Araujo, F. R. P. Cavalcanti, J. C. M. Mota,
B. Dorizzi
INT, France

3.2.34 Combined Performance of Packet Scheduling and
Smart Antennas for Data Transmission in EGPRS
Waltemar M. de Sousa, Jr., Francisco R. P. Cavalcanti,
Yuri C. B. Silva, Tarcisio F. Maciel
University of Ceara, Brazil

3.2.3.5 Eliminating Adjacent-Channel Interference in Satellite-

Based General Packet Radio Service (GPRS) Systems
Qilian Liang
Hughes Network Systems, Inc., USA

Wednesday WE24 - 10:30 A.M. - 12:00 Noon
CDMA |

3.2.4.1 Dynamic Slot Scheduling Schemes for TDD DS CDMA

Systems With 2D Rake Receivers

Roger Pierre Fabris Hoefel, Celso de Aimeida

State University of Campinas, Brazil

3242 A Dynamic Rate Assignment Scheme for Data Traffic in

Cellular Multi-Code CDMA Networks

Tao Shu, Zhisheng Niu

Tsinghua University, China

3.2.43 Decision - Feedback Equalization for COMA Downlink

Juergen F Robler, Lutz H. J. Lampe, Wolfgang H.

Gerstacker, Johannes B. Huber

University of Eflangen-Muremberg, Germany

3244 An Adaptive Channel Allocation Algorithm in Multi-

Carrier Cellular CDOMA Networks

Mahbubul Alam, Sriranjani Sitaraman, S. Venkatesan

University of Texas at Dallas, USA

Wednesday WE25 - 10:30 A.M. - 12:00 Noon
Performance Analysis lll

3.2.5.1 The Impact of Channel Estimation Errors on Space-

Time Trellis Codes Paired With Iterative

Equalization/Decoding

Ran Gozali, Brian D. Woemer

Virginia Polytechnic Institute and State University, USA

8.2.52 On the Robustness of Space-Time Block Codes to

Spatial Correlation

Ran Gozali, Brian D. Woemer

Virginia Polytechnic Institute and State University, USA

3.2.5.3 Performance Analysis of Adaptive Modulation System

Combined With Transmit/Receive Diversity

Jooeung Kim, Inkyoung Kim, Sangmin Ro, Daesik Hong,

Changeon Kang

Yonsei University, Korea

772

i 4

782

787

792

797

802

806

811

816

821

826

832

837

3254

3.2.55

A Wireless Channel Characteristics for the Spatial 842
Filtering Systems

Hak-Lim Ko, Won-Taek Kim, Hyun Seo Oh, Jong Cheol

Yun, Jae Woan Byun, Hoo Jong Kim

Hoseo University, Korea

Performance Analysis of Multi-Branch Switched 846
Diversity Systems

Hongchuan Yang, Mohamed-Slim Alouini

University of Minnesota, USA

Wednesday WE26 — 10:30 A.M. - 12:00 Noon

3.2.6.1

326.2

3263

3264

3.2.6.5

Propagation IV

Enhanced Time of Arrival Estimation With Successive 851
Cancellation

Havish Koorapaty, Leonid Krasny

Ericsson Inc., USA

Location Using LOS Range Estimation in NLOS 856
Environments

J. Caffery, Jr., S. Vankatraman, H. R. You

University of Cincinnati, USA

A Scattering Model Based Approach to NLOS Mitigation 861
in TOA Location Systems

S. Al-Jazzar, H. R. You

University of Cincinnati, USA

Study of Building and Antenna Directivity Effects on 866
LMDS Systems Using a Modified Ray Tracing Algorithm
Mahdi Nezafat, Hossein Zare, Abbas Mohammadi

Amirkabir University of Technology, Iran

Comparison of Generative Statistical Models for the 871
LMS Channel

F. Perez-Fontan, M. A. V. Castro, C. Enjamio, J. Pita
University of Vigo, Spain

Wednesday WE27 — 10:30 A.M. - 12:00 Noon

32.7.1

3272

3273

Power Control

Multipath Diversity and Power Control 876
Hatem Boujemaa, Mohamed Siala, Raphael Visoz
France Telecom, France

Power Control and Slot Allocation in a TD-CDMA 880
System

Jad Nasreddine, Xavier Lagrange

ENST Bretagne, France

MSE-Based Transmit Power Control for Transmission of 885
QAM Signals in Frequency Selective Fading Channel
Yong-Hwan Lee, Kwang-Bok Lee, Dae-Seok Nam

Seoul National University, Korea

Wednesday 10:30 P.M. to 12:00 Noon—Poster Session P4

3.2.8.1

3.2.83

3284

3.2.85

Mobile Data/Packet Systems

Effective Way to Improve the Response Time of Short 889
Term Bursty TCP Traffic on Wireless Link

Yu-Chul Kim, Dong-Ho Cho, Jung-Sung Kwan,

Min-Kyo In, Yong-Jin Kim

Korea Advanced Institute of Science and Technology,

Korea

Active Hierarchical Label Switching Router (AHLSR)
Architecture for MPE G-4-based Mobile Multimedia

IP-Networks

Geng-Sheng Kuo, Po-Chang Ko

National Chengchi University, Taiwan

WSSUS-Channel Models for Broadband Mobile 894
Communication Systems

St. Bug, Ch. Wengerter, |. Gaspard, R. Jakoby

Technical University of Darmstadt, Germany

Priority Polling With Reservation Wireless Access 899
Protocol for Multimedia Wireless Ad Hoc Networks
Chih-Cheng Tseng, Kwang-Cheng Chen

Jin Wen Institute of Technology, Taiwan

The Relation of Cell and Call Connection Level QoS
for the Wireless ATM VBR Traffic

Ha Cheol Lee, Byung Seub Lee

Hankuk Aviation University, Korea
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’ 3.324 Carrier Sense Multiple Access With Adaptable
I

3287 Space-Time Coding Options for OFDM-Based WLANs 904 Reservation(CSMA/AR) for QoS Guarantees in CSMA-
| Stephanie Rouquette-Leveil, Karine Gosse based Wired/Wireless LANs and Home Networks
Il Motorola, France Chi-Hsiang Yeh
‘ Queen's University, Canada
3288 Comparative Analysis on Medium Access Control 909
Protocol in Wireless ATM 3325 A New QoS-guaranteed Multichannel MAC Protocol for 967
Geng-Sheng Kuo, Gordon K. D. Chung Multihop Wireless Networks
ll National Chengchi University, Taiwan Kohei Mizuno, Minoru Katayama, Hirohito Suda
it 3.2.8.9 The Performance Impairment Due to the Imperfect 914 NTT Wireless Systems Innovation Laboratory, Japan
“ ‘ Channel Information in OFDM-based WLAN
it Hyunsoo Cheon, Daesik Hong, Dyungjoon Park, Wednesday WE33 - 1:30 P.M. - 3:00 P.M.
‘ Changeon Kang TCP
il Yonsei University, Seoul, Korea
il 3.3.31 A TCP Connection Over Uplink UMTS Radio Access 972
I

‘ 3.2.8.10 Connectionless Broadcast Channel and Mobility 918 Bearer in RLC Acknowledged Mode
it of Bluetooth Robert Bestak, Philippe Godlewski, Philippe Martins
‘ 1 Yongsuk Kim, Bin Zhen Ecole Nationale Supérieure des
[ Samsung Advanced Institute of Technology, Korea Télécommunications(ENST), France
| 3.2.8.11 Hybrid Access Scheme Based on One Phase Preamble 923 3.3.3.2 Impact of TCP Flow Control on the Radio Resource 977
and Channel Monitoring/Allocation for Satellite Internet Management of WCDMA Networks
Communications Pablo Jose Ameigeiras, Jeroen Wigard
Hyun-Ho Choi, Dong-Ho Cho, Sun-Ho Lee Aalborg University, Denmark
Korea Advanced Institute of Science and Technology,
I ‘ Korea 3.8.8.3 Performance Improvement of TCP on Wireless Cellular 982
‘ Networks by Adaptive FEC Combined With Explicit Loss
| 3.2.8.12 Modeling the Building Blockage Cross-Correlation in 928 Notification
‘ Multi-Satellite Systems Masahiro Miyoshi, Masashi Sugano, Masayuki Murata
1 F. Perez-Fontan, M. Vazquez-Castro, C. Enjamio, Osaka University, Japan
I J. Pita
‘ University of Vigo, Spain 3334 TCP Performance Over HS-DSCH 987
‘ Janne Peisa, Eva Englund
Il Wednesday WE31 - 1:30 P.M. - 3:00 P.M. Ericsson Research, Finland
il Antenna Arrays Il
\ Wednesday WE34 — 1:30 P.M. - 3:00 P.M.
I 3.3.1.1 The Impact of AOA Energy Distribution on the Spatial 933 CDMA I
1 Fading Correlation of Linear Antenna Array
‘ | Jiann-An Tsai, R. Michael Buehrer, Brian D. Woemer 3.3.4.1 Uplink User Capacity of a Multi-Cell CDMA System With 992
‘ | Virginia Polytechnic Institute and State University, USA Hotspot Microcells
I Larry J. Greenstein, S. Kishore, S. Schwartz, H. V. Poor
i 33.1.2 Maximizing Data Rate over M-Input/1-Output Channels 938 AT&T Labs-Research, USA
| ‘ Kambiz C. Zangi, Leonid G. Kransy
Ericsson Research Center, USA 3342 Uplink Capacity Investigations of TDD/CDMA 997
‘ Lajos Hanzo, Xingyao Wu, Lie-Liang Yang
[ 3.3.1.2A  Enhanced Array-Receiver Operation With Turbo Codes 943 University of Southampton, UK
\ ‘ for Increasing the Capacity of Wideband CDMA
\ 1 Networks 3.343 Cyclic-Prefix COMA With Antenna Diversity 1002
Hong XU, Sofiene AFFES, Paul MERMELSTEIN Frederick W. Vook, Timothy A. Thomas,
Universit of Quebec, Canada Kevin L. Baum

Motorola Labs, USA
33.1.3 Design of Rectangular Printed Planar Antenna via Input 948

Impedence for Supporting Mobile Wireless 3344 Joint Detection for Space-Time Block-Coded TD-CDMA 1007
‘ Communications Systems
Keehong Um, Beongku An Ying Min Wang, Ke Chu Yi, Xiao Long Ran, Shi He Li
i New Jersey Institute of Technology, USA Xidian University, China
' 3314 A Method and Apparatus Based on Space Diversity Wednesday WE35 — 1:30 P.M. - 3:00 P.M.
Antennas for MS Position Determination Turbo Code/Decode |
Tsui-Tsai Lin
‘ National Lien-Ho Institute of Technology, Taiwan 3.3.5.1 Simplified Recursive Structure for Turbo Decoder With 1012
\ LOG-MAP Algorithm
Il Wednesday WE32 - 1:30 P.M. - 3:00 P.M. Chunlong Bai, Jun Jiang, Ping Zhang
i QoS | Beijing University of Posts and Telecommunications,
I . China
| 3.3.2.1 Supporting Quality of Service in Multiple Heterogeneous 952
| Wireless Networks 3.3.5.2 Hardware Implementation of LOG-MAP Turbo Decoder 1016
R. Jain, U. Varshney for W-CDMA Node B With CRC-Aided Early Stopping
‘ | Georgia State University, USA Chunlong Bai, Jun Jiang, Ping Zhang
(| Beijing University of Posts and Telecommunications,
[ 3322 An Enhanced Quality of Service Method for Guaranteed 957 China
Bitrate Services Over Shared Channels in EGPRS
Systems 3353 Turbo (lterative) Decoding of a Unitary Space-time Code 1020
Daniel Fernandez, Hector Montes With a Convolutional Code
Nokia Spain, Spain Sudharman K. Jayaweera, H. Vincent Poor
Princeton University, USA
3323 Delay Performance Analysis of Uniform(UNI) and 962
Uniform With Limited Access Techniques (UNI + LA) in 3354 Block Processing Technique for Low Power Turbo 1025
I Wireless Communication Systems Decoder Design «
‘ Akkarapat Charoenpanichkit, Akkarapol Thanasorravit, Inkyu Lee, Marisa Lopez-Vallejo, Syed Aon Mujtaba
Supavadee Aramvith, Lunchakorn Wauttisittikulkij, Agere Systems, USA
‘ Hatipong Suriya
Chulalongkom University, Thailand 3.3.5.5 Design Schemes of Space-Time Block Codes 1030

Concatenated With Turbo Codes
Junghoon Suh, M. M. K. Howlader
University of Tennessee, USA
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Wednesday WE36 — 1:30 P.M. - 3:00 P.M.
OFDM Il

Low Density Parity-Check (LDPC) Coded OFDM
Systems With M-PSK

Hisashi Futaki, Tomoaki Ohtsuki

Tokyo University of Science, Japan

3.3.6.1

Channel Equalisation for OFDM Using Scattered Pilots
N. Chen, R. Heaton, M. Tanaka
Mitsubishi Electric, UK

3362

New Synchronization Method for OFDM Systems
M. Sabbaghian, S. Ghaemmaghami
Sharif University of Technology, Iran

3363

Performance of Forward Link Broadband OFCDM
Packet Wireless Access Using MMSE Combining
Scheme Based on SIR Estimation

Noriyuki Maeda, Hiroyuki Atarashi, Sadayuki Abeta,
Mamoru Sawahashi

NTT DoCoMo, Inc., Japan

3364

3.36.5
OFDM
Mostofa Howlader, Yi Yao
University of Tennessee, USA

Wednesday WE37 - 1:30 P.M. - 3:00 P.M
Channel Assignment

3371 Sub-Optimum Assignment of Hopping Channels to

VHF Multi-Net System

Tomasz Szymczyk, Boguslaw Grochowina, Jozef

Pawelec

Military Communication Institute,Poland

33.7.2
for Cellular Systems
Rana Ejaz Ahmed, Robin Cardan, Imtiaz Ahmad
American University of Sharjah, UAE
33.7.3 A Graph-theoretic Decomposition Technique for Fixed
Channel Assignment Problems in Cellular Radio
Networks
Syed Zahid Ali

Imperial College of Science, Technology, and Medicine,
UK

3374 Comparison of Bandwidth Utilization for Controlled and
Uncontrolled Channel Assignment in a Spectrum
Pooling System

F. Capar, |. Martoyo, T. Weiss, F. Jondral

University of Karlsruhe, Germany

3375 The SDMA/TDD Base Station for PHS Mobile
Communication

Yoshiharu Doi, Tadayoshi Ito, Jun Kitakado,

Takeo Miyata, Seigo Nakao, Takeo Ohgane, Yasutaka
Ogawa

Sanyo Electric Co., Ltd., Japan

Wednesday 1:30 P.M. - 3:00 P.M.—Poster Session P5
Wireless Systems

3.3.8.1 SDM-COFDM Scheme Using Feed-Forward Inter-

Channel Interference Canceller for Broadband Mobile

Communications

S. Kurosaki, Y. Asai, T. Sugiyama, M. Umehira

NTT Network Innovation Laboratories, Japan

3382  Studyof Monitoring Mechanism for Mobile Service

Management

Chang Qian, Song Junde

Beijing University of Posts and Telecommunications,

China

3383
Shahriar Emami
Motorola Labs, USA
3384 Priority-Based Multiplexing of IP-Streams Onto Shared
. Cellular Links
G. Liebl, T. Stockhammer, P. Strasser
Munich University of Technology, Germany

Multiple Symbol Double Differential Space Time-Coded

Pattern-Oriented Channel Assignment (POCA) Scheme

An Error Resilient JPEG 2000 for Wireless Applications

1035

1040

1045

1050

1055

1059

1064

1074

1079

1084

1089

1091

TOC-9

3.3.85

3.3.8.6

3.3.87

3.3.838

3.3.89

3.3.8.10

3.3.8.11

3.3.8.12

3.3.8.13

3.3.8.14

3.3.8.15

Soft Handover for Nonuniformly-Loaded Mobile 1096
Multimedia Cellular Networks

Qilian Liang

Hughes Network Systems, Inc.,USA

Ad-hoc MPLS for Virtual-Connection-Oriented Mobile 1101

Ad Hoc Networks

Chi-Hsiang Yeh

Queen's University, Canada

Enhanced Mobile IP With Geographic Routing
Extensions

Satish Jamadagni, Shiva R. Pandey

Sasken Communication Technologies Limited, India
Location Estimation Method for Non-Line-of-Sight
Situation

Zhu Liangxue, Zhu Jinkang

University of Science and Technology ,China
Design of Location Areas for Cellular Mobile Radio 1106
Networks

Syed Zahid Ali

Imperial College of Science, Technology and Medicine,

UK

Distance-Based Location Update Scheme With Isotropic 1111
Random User Motion With Drift

Woo-Jin Choi, Sirin Tekinay

New Jersey Institute of Technology, USA

A Distributed Token Based Mutual Exclusion
Algorithm for Mobile Ad hoc Networks

C.S. Malarvizhi

Anna University, India

Control Channel Performance Analysis in High Rate
Packet Data With Voice (1xEV-DV)

Jinsoo Park

Samsung Electronics Co. Ltd., Korea

no paper

Performance of WCDMA High Speed Packet Data
Magnus Persson, Stefan Parkvall, Maria Samuelsson
Anders Furuskar

Ericsson Research, Sweden

1116

A CPCH Access Method for Prioritized Services
MoonYoung Choi, Yu-Dong Yao, Emmanuel Kanterakis
Stevens Institute of Technology, USA

1121

Design of Packet Transmission Scheduler for High 1125
Speed Downlink Packet Access Systems
Wha Sook Jeon, Dong Geun Jeong, Bonghoe Kim

Seoul National University, Korea

Wednesday WE41 - 3:30 P.M. - 5:00 P.M.

3.4.1.1

3.4.1.2

3413

34.14

34.15

Adaptive Antenna Arrays

Analysis and Evaluation of Subband Adaptive Array 1130
Under Multipath Fading Condition

Tetsuki Taniguchi, Tran Nam Xuan, Yoshio Karasawa
University of Electro-Communications, Japan
Downlink Adaptive Antenna Techniques for WCDMA 1135
Antonis C Koutalos, John S. Thompson,
Peter M. Grant

The University of Edinburgh, Edinburgh

Pre- and Post-FFT SIMO Array Techniques in 1140
Hiperlan/2 Environments

Diego Bartolome, Ana |. Perez-Neira

Polytechnic University of Catalonia, Spain

Downlink Capacity and Coverage Trade-offs in WCDMA 1145
With Advanced Antenna Systems

Jozsef Barta, Sven Petersson, Bo Hagerman

Erricson Research, Budapest, Hungary

Impact of Spatial Correlation on the Spectral Efficiency 1150
of Wireless OFDM Systems Using Multiple Antenna
Techniques

Philippe J. Sartori, Kevin L. Baum, Frederick W. Vook

Motorola Labs, USA
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3.4.21

\

I

\
It
Il

3422
‘

i

I

|

|

|

I 3423

|
3424

‘ 34.25

3433

|
“
3.4.3.1
(I
il
I
3432
1
\
|
\
I

3434

3435

3.4.4.1

3442

3443

3444

Wednesday WE42 — 3:30 P.M. - 5:00 P.M.
QoS i

Minimizing Deviation From Service Curve in Forward
Link of DS-CDMA Network

Lun Tong, Parameswaran Ramanathan

University of Wisconsin, Madison, USA

An Efficient Multi-Objective QoS Routing Algorithm for
Wireless Multicasting

Abhishek Roy, Nilanjan Banerjee, Sajal K. Das

The University of Texas at Arlington, USA

Multiple Quality Control: A New Framework for QoS
Control in Forward-Link of 1xEV DV Systems
Jeong-woo Cho, Taesoo Kwon, Changhoi Koo,

D. S. Park, Daegyun Kim, Dong-ho Cho

Korea Advanced Institute of Science and Technology,
Korea

Automated W-CDMA Microcellular Deployment and
Coverage Reconfiguration Based on Situation
Awareness

S. Sharma, E. Tameh, A. Molina, A. R. Nix
University of Bristol, UK

Adaptive Radio Parameter Control Considering QoS for
Forward Link OFCDM Wireless Access

Atsushi Harada, Sadayuki Abeta, Mamoru Sawahashi
NTT Mobile Communications Network Inc., Japan

Wednesday WE43 — 3:30 P.M. - 5:00 P.M.

Wireless Networks |

Supporting Cost Effective Public 5GHz-W-LAN Roll Out
With a Multi Hop HiperLAN/2 Concept

Norbert Esseling, Erik Weiss, Andreas Kramling,
Wolfgang Zirwas

Aachen University of Technology, Germany

A Time Space Division Multiple Access (TSDMA)
Protocol for Multihop Wireless Networks With Access
Points

Chi-Hsiang Yeh, Helen Zhou, Hussein T. Mouftah
Queen's University, Canada

Analysis of Capture Probability Performance for
Wireless LAN

Okechukwu C. Ugweje, Julie Y. H. Zhao
University of Akron, USA

Effect of Mobility on Connectivity of Mobile Multi-hop
Wireless Networks

Keisuke Nakano, Masakazu Sengoku, Shoji Shinoda
Niigata University, Japan

Investigating the Ultra-Wideband Indoor Wireless
Channel

Scott M. Yano

Time Domain Corporation, USA

University of Akron, USA

Wednesday WE44 — 3:30 P.M. - 5:00 P.M.

DS-CDMA |

Multipath Interface Reduction Method Using Multipath
Interference Correlative Timing for DS-CDMA System
Tsuyoshi Hasegawa, Masahiko Shimizu

Fujitsu Laboratories Ltd., Japan

Performance of Multicode DS/CDMA With Noncoherent
M-ary Orthogonal Modulation in Multipath Fading
Channels

Cyril-Daniel Iskander, P. Takis Mathiopoulos

University of British Columbia ,Canada

Fast Blind Signature Waveform Tracking Under
Imperfect Carrier Recovery in DS-CDMA Systems
Zheng Zhao, Qinye Yin, Aigang Feng, Ke Deng
Xi'an Jiaotong University, China

Spatial and Temporal Multipath Diversity for DS/CDMA
System

Okechukwu C. Ugweje

University of Akron, USA

1155

1160

1165

1170

1175

1180

1185

1190

1195

1200

1205

1210

1215

1219

TOC-10

3445

Time-Frequency Code for Multicarrier DS-CDMA
Systems

Yi Wang, Lu Gao, Ming Zhao, Jun Chen,
Zhongpei Zhang, Yan Yao

Tsinghua University, China

Wednesday WE45 — 3:30 P.M. - 5:00 P.M.

3.4.5.1

3452

34.53

3454

Turbo Code/Decode I

Concatenation of Turbo Codes With Transmit Diversity
Without Channel Estimation

Junghoon Suh, M. M. K. Howlader

University of Tennessee, USA

Turbo Product Codes on Frequency Selective Fading
Channel

Cong Shi, Zongwang Li, Wentao Song, Hanwen Luo,
Dijai Wu

Shanghai JiaoTong University, China

Turbo Decoding of Error Control Coded and Unitary
Precoded OFDM

Nachiket Bapat, Shengli Zhou, Zhengdao Wang,
Georgids B. Giannakis

University of Minnesota, USA

Combined Turbo Coding and Turbo Equalization in a
Wireless System With Antenna Diversity

Jan Bajcsy, Naveen Mysore

McGill University, Canada

Wednesday WE46 — 3:30 P.M. - 5:00 P.M.

3.4.6.1

3462

3.4.6.3

3464

OFDM IV

A Maximum Likelihood OFDM Receiver With Smoothed
FFT-Window for Large Multipath Delay Difference Over
the Guard Interval

Satoshi Suyama, Yoshitaka Hara, Hiroshi Suzuki,
Yukiyoshi Kamio, Kazuhiko Fukawa

Tokyo Institute of Technology, Japan

A New Simple Adaptive Phase Tracking Scheme
Employing Phase Noise Estimation for OFDM Signals
Takeshi Onizawa, Masato Mizoguchi, Tetsu Sakata,
Masahiro Morikura

NTT Corporation, Japan

Performance Study of OFDM Receiver Using FFT
Based on Log Number System

Yan Wang, Chi-Ying Tsui, Roger S. Cheng,

Wai Ho Mow

The Hong Kong University of Science and Technology,
Hong Kong

A Space Diversity Scheme for In-house OFDM System
in a Quasi-Static Multipath Environment

Takashi Usui

Sony Corporation, Japan

Wednesday WE47 — 3:30 P.M. - 5:00 P.M.

34.7.1

3472

3473

3474

Propagation Channel Modeling

Wave Propagation Modeling Inside Vehicles by Using a
Ray Tracing Approach

P. Wertz, R. Hoppe, G. Wolfe, F. M. Landstorfer

Y. Cvijic

University of Stuttgart, Germany

Space-Time Processing With a Decoupled Delayed
Decision-Feedback Sequence Estimator

C. E. R. Femandes, A. L. F. de Almeda,

C. M. Panazio, F. R. P. Cavalcanti

Federal University of Ceara, Brazil

Narrow-Band Measurement and Analysis of the Inter-
Vehicle Transmission Channel at 5.2GHz

J. Maurer, T. Fugen, W. Wiesbeck

Institute for Health Economics, Germany

*Virtual Cell Deployment Areas" and "Cluster Tracing" -
New Methods for Directional Channel Modeling in
Microcells

Andreas F. Molisch, Martin Steinbauer, Henrik Asplwnd
AT&T Labs, USA
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1224

1233

1237

1242

1247

1252

1257

1260

1264

1269

1274

1279



3475

Average Outage Duration of Interference-Limited
Wireless Communication Systems
Mohamed-Slim Alouini, Young-Chai Ko,

Michael R. Burr, Ali Abdi

University of Minnesota, USA

Wednesday 3:30 P.M. to 5:00 P.M.—Poster Session P6

3.4.8.1

34.82

3483

3484

34.85

3486

3487

34.88

34389

3.4.8.10

34.8.11

34.8.12

Performance Analysis |

Distributed Power Control Using the Simultaneous
Mutation of Genetic Algorithms in Cellular Radio
Systems

Won Jay Song, Byung Ha Ahn

Kwangiju Institute of Science and Technology, Korea

Maximum Likelihood Combining for MC-CDMA
Zhigiang Wu, Carl R. Nassar
Colorado State University, USA

Quasi-Static Method for Predicting Link-Level
Performance

Rapeepat Ratasuk, Amitava Gzhosh, Brian Classon
Motorola, Inc., USA

An lterative Semi-Blind Multiuser Detector for Coded
MC-CDMA Uplink

Padam L. Kafle, Abu B. Sesay

University of Calgary, Canada

Near Optimum Low Complexity MMSE Multi-user
Detector

Sheng-Chung Chen, Kwang-Cheng Chen
National Taiwan University, Taiwan

Blind Frequency Offset Recovery in Fading Channels
Mengtao Yuan, Minjian Zhao, Shiju Li, Peiliang Qiu
Zhejiang University, China

1284

1289

1293

1298

1303

1308

1313

Burst-By-Burst Adaptive Coded - Modulation Aided Joint 1317

Detection-Based CDMA for Wireless Video Telephony
S. X. Ng, J. Y. Chung, E. L. Kuan, L. Hanzo
University of Southampton, UK

Iterative Decoding of Differential Space-Time Block
Code With Low Complexity

Kyu Jeong Han, Jae Hong Lee

Seoul National University, Korea

New QPSK Space-time Trellis Codes
Frangois Chan, David Bemier
Royal Military College of Canada,Canada

Comparison Between the Periodic and Event-Triggered
Compressed Mode

Wang Ying, Shang Dan, Wang Hai, Zhang Ping

Beijing University of Posts and Telecommunications,
China

On First-Order Markov Modeling for Block Errors on
Fading Channels

Mario R. Hueda

National University of Cordoba, Argentina

An Analytical Technique for Cellular Planning of Mobile
Radio Networks

Syed Zahid Ali

Imperial College of Science, Technology, and Medicine,
UK

THURSDAY, MAY 9

Thursday TH11 - 8:30 A.M. - 10:00 A.M.

4.1.1.1

4.1.1.2

Smart Antennas |

Edge Effects on PN Code Chip Time Tracking Loop
With Smart Antenna

Bagawan S. Nugroho, Hyuck M Kwon, Yoo S. Song
Wichita State University, USA

A Smart Antennas Scheme Based on 2-dimensional
Searching of Beams and Channels and Its Performance
Analysis

Hu Honglin, Zhu Jinkang

University of Science and Technology of China, China

1322

1326

1349

TOC-11

4113

4.1.1.4

H1.1.8

Combining Multi-Input Single-Output Systems and Multi-
Carrier Systems: Achieving Transmit Diversity,
Frequency Diversity and Directionality

Seyd Alireza Zekavat, Carl R. Nassar, Steve Shattil
Colorado State University, USA

Performance Comparison of 2D-Rake and Smart
Antenna

Shuangfeng Han, Youzheng Wang, Jing Wang
Tsinghua University, China

Smart Antenna Testbed for SOMA Systems Using STBC
Yasushi Takatori, Keizo Cho, Toshikazu Hori
NTT Corporation, Japan

Thursday TH12 - 8:30 A.M. - 10:00 A.M.

4.1.21

4122

4123

4124

4125

4.1.26

Modulation of Coding

Combined Space-Time Trellis-Coded Modulation and
Group Multiuser Detection

Tuan A. Tran, Abu B. Sesay

University of Calgary, Canada

A Channel Estimation Scheme With Co-phased Pilot-
Signals for Multi-Carrier Modulation

Yoshimasa Egashira, Osamu Muta, Yoshihiko Akaiwa
Kyushu University, Japan

Error Rates for a Class of Multiple Position Modulation
Schemes

Marcus Pendergrass

Time Domain Comp., USA

A Universal Algorithm of Signal Detection for M-DPSK
and FSK

Zhang Rui, Li Jiandong, Wu Jie

Xidian University, China

Estimation of Timing Error and Frequency Offset for M-
DPSK and FSK

Zhang Rui, Li Jiandong, Wu Jie

Xidian University, China

A New MLC Scheme With QAM Constellations Over
AWGN and Rayleigh Fading Channels

Peng Zhang, Dong-Feng Yuan, Wayne E. Stark
Shandong University, China

Thursday TH13 - 8:30 A.M. - 10:00 A.M.

4.1.3.1

4132

4.1.33

4.1.34

4.1.35

Wireless Networks i

Soft-Combining Schemes for JPEG Image Transmission
Over Wireless Channels

Hans-Jurgen Zepemick, lan David Holland

Australia Telecom Coop. Research Center, Australia

Modeling Action and Strategy Intemet-Games Traffic
Cesar Heyaime-Duverge, Vasant K. Prabhu
The University of Texas at Arlington, USA

Multi-Level Reliable Mobile Multicast Supporting SRM
(Scalable Reliable Multicast)

Prawit Chumchu, Aruna Sereviratne

Mahanakom University of Technology, Thailand

Kinetic Spanning Trees for Minimum-Power Routing in
MANETS

Robert E. Van Dyck, Camillo Gentile

National Institute of Standards and Technology, USA

Communications Network Design With Mobility
Characteristics

D. Evans, S. M. Allen, S. Hurley, R. M. Whitaker
Cardiff University, UK

Thursday TH14 - 8:30 A.M. - 10:00 A.M.

4.1.4.1

DS-CDMA i

Interference Cancellation for Space-time Coded DS-
CDMA System in a Rayleigh Fading Channel With
Arrival Time Difference

JooHyun Yi, Jae Hong Lee

Seoul National University, Korea

1353

1359

1364

1369

1374

1379

1390

1395

1400

1405

1410

1415

1420

1424
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4142 An Adaptive Channel Estimator in Pilot Channel Based 1429 4174 Performance Analysis of the Collision Avoidance 1502

‘ DS-CDMA Systems Procedure of the Advanced Infrared (Alr) CSMA/CA
i Ji-Woong Choi, Yong-Hwan Lee Protocol for Wireless LANs
i Seoul National University, Korea V. Vitsas, A. C. Boucouvalas
Bournemouth University, UK
4143 Improvements of Performance and Capacity in 1434
DS-CDMA With Carrier Interference Over Flat and 4.1.7.5 Average Outage Duration of Multiuser Wireless 1507
‘ Frequency Selective Fading Channels Communication Systems With a Minimum Signal Power
it Yeon Ho Chung, Shin Il Jeong Requirement
(I Pukyong National University, Korea Lin Yang, Mohamed-Slim Alouini
(i University of Minnesota, USA
I 41.4.4  Blind Channel Estimation for Dual-Rate DS/CDMA 1438
ll ‘3 Lei Huang, Fu-Chun Zheng Thursday 8:30 P.M. — 10:00 P.M.—Poster Session P7
\i\ “ Victoria University of Technology, Australia Performance Analysis Il
I
‘ i‘ 4145 Advanced Differentially Coherent Code Acquisition in 1443 4.1.8.1 Access Control of Data in Integrated Voice/Data/Video 1512
Il Jamming CDMA Systems
(it Tapani Ristaniemi, Pasi Pirhonen Jae-Woo So, Dong-Ho Cho.
M “ University of Jyvaskyla, Finland Communication and Information Systems Lab, Korea
Il
‘ ‘ Thursday TH15 — 8:30 A.M. - 10:00 A.M. 4182  Multiple Access for 60 GHz Mobile Ad Hoc Networks 1517
Turbo Code/Decode li C. Gamier, Y. Delignon, L. Clavier
‘ IEMN-DHS, France
‘ 4.1.5.1 A New Turbo-Coded OFDM System Using Orthogonal 1448
(i Code Multiplexing 4.1.83 Performance Analysis of Convolutionally Coded 1522
1 Seong Keun Oh, Bang Chul Jung, Multicarrier DS/CDMA System in Nakagami Fading
il Myung Hoon Sunwoo Okechukwu C. Ugweje
‘ [ Ajou University, Korea University of Akron, USA
‘ 4152  Decoder-Assisted Channel Estimation and Frame 1452 4.1.84 Performance Analysis of an Adaptive Modulation 1527
\ ‘ Synchronization of Turbo Coded Systems System Over Nakagami-m Fading Channels
(i M. Mostofa K. Howlader Ming Lei, Zhang Ping, Harald Haas, Elena Costa
University of Tennessee, USA Beijing University of Posts and Telecommunications,
China
I ; 4153 Comparative Study of Turbo Coded Wideband Adaptive 1457
‘ ‘\ Modulation and Space-Time Trellis Codes 4.1.8.5 Bind Channel Estimation and Equalization Using Viterbi 1532
(l T. H. Liew, B. L. Yeap, L. Hanzo Algorithms
‘ I University of Southampton, UK Lei Cao, Chang Wen Chen, Philip Orik, Jinyun Zhang,
| Daqing Gu
| 4154 Throughput Analysis of Turbo-Coded CDMA 1462 University of Missouri, Columbia, USA
!‘ PacketCommunication Systems
I Seokhyun Yoon, Yeheskel Bar-Ness 4186  Multirate MC-DS-CDMA with Multiuser Detections for 1536
‘; | New Jersey Institute of Technology ,USA Wireless Multimedia Communications
LMl Po-Wei Fu, Kwang-Cheng Chen
1 (K Thursday TH16 — 8:30 A.M. - 10:00 A.M. National Taiwan University, Taiwan
‘ MC-CDMA
4187 Blind Adaptive Decision Feedback Multiuser Detector 1541
‘ 4.1.6.1 Performance Assessment of MC-CDMA and MC-DS- 1467 for DS-CDMA With Power Estimation
CDMA in the Presence of High Power Amplifer Non- Rajesh Narasimha, Sohail A. Dianat
Linearities Rochester Institute of Technology, USA
I N. Hathi, M. Rodrigues, J. O'Reilly, I. Darwazeh
i University College, London 4188 Performance of Multicarrier CDMA Systems Using 1546
Maximal-Ratio Combining MMSE Detection
4.1.6.2 Crest Factors of Shapiro-Rudin Sequence Based Multi- 1472 Je-hong Jong, Sang G. Kim, Wayne E. Stark,
Code MC-CDMA Signals Raymond L. Pickholtz
Lajos Hanzo, Byoung-Jo Choi, Chintha Tellambura Hughes Network Systems, USA
University of Southampton, UK
4.1.8.9 Performance Evaluation of STTC in Equalized 1550
‘ I 4.1.6.3 New Timing Acquisition Method for MC-CDMA System 1477 Frequency Selective Multipath Fading Channel
il With Frequency Offset Ping Luo, Yong liang Guan
‘ H Yinzhi Luan, Jiandong Li NanYang Technological University, Singapore
Xidian University, China
i 4.1.810 A Simple lterative Soft Decoding Algorithm for Reed- 1555
il 4.1.6.4 An Low-complex and Faster Synchronization Method for 1482 Solomon Product Codes
‘[ il MC-CDMA Systems Zongwang Li, Wentao Song, Youyun Xu, Hanwen Luo,
i Ying Jiao, Chang Hong Hong, Xuejun Sun, Lingai Zeng
1 Zucheng Zhou Shanghai Jiao tong University, China
| Tsinghua University, China
41811 Effects of Front-End Filtering and Sampler Template |“° pape!
Thursday TH17 — 8:30 A.M. - 10:00 A.M. on Receiver Efficiency in an Ultra-Wideband Receiver
| Performance Analysis IV Marcus Pendergrass
Time Domain Corp., USA
‘ ‘ 4171 Performance Evaluation of Received Power Estimation 1487
\ for Power Control in CDMA Systems 4.1.8.12 Closed-Form Analysis of Dual-Diversity Equal-Gain 1559
| Moh Lim Sim, Hean Teik Chuah Combiners Over Rayleigh Fading Channels
11N Multimedia University, Malaysia Mohamed-Slim Alouini, Xiaoyuan Qi, Young-Chai Ko
3 University of Minnesota, USA
4172 Impact of the Number of ISM-band Ad hoc Relay 1492
I Channels on the Performance of iCAR Systems Thursday TH21 — 10:30 A.M. - 12:00 Noon
‘ Ozan K. Tonguz, Evsen Yanmaz, Sumita Mishra Smart Antennas Il
‘ ‘ SUNY, USA
4211 A Novel Adaptive Antenna Architecture-Subcarrier 1564
I 4173 The Performance of Robust Adaptive Modulation Over 1497 Clustering for High-Speed OFDM Systems in Presence
Wireless Channels With Non-Reciprocal Interference of Rich Co-channel Interference
R. Cepeda, M. Fitton, A. Nix Y. Sun, H. Matsuoka
Toshiba Research Europe Limited, UK Toshiba Research Europe Limited, UK
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42.1.2

4213

4214

Carrier Frequency Estimation for Transmissions With
Antenna Diversity

Yong H. Lee, Young-Doo Kim, Eui-Rim Jeong,

Jae Kun Lim, Chang-Ho Suh

Korea Advanced Institute of Science and Technology,
Korea

Simulation Results for Coverage and Performance
Improvements in CDMA2000 IX Network Using Smart
Antenna Systems

Hoyoung Choi, Jaeseong Bae, Sangjun Lee
Samsung Electronics, Korea

Multi-User Space-Time Receiver for Multiple Input
Multiple Output WCDMA Systems With Smart
Antennas

Adrian Boukalov, A. Paulraj, Seppo J. Halme,
Hong Zhang

Helsinki University of Technology, Finland

Thursday TH22 - 10:30 A.M. - 12:00 Noon

4221

4222

4223

4224

4225

System Performance

Downlink Capacity of UTRAN Reusing Frequencies of a
DVB-T Network With Negligible Influence on DVB-T
Performance

Jorg Huschke, Wolfgang Rave, Thomas Kohler
Ericsson, Germany

Flexible Resource Allocation Strategy With Prioritization
Levels

Felipe A. Cruz-Pérez, Lauro Ortigoza-Guerro
CINVESTAV-IPN, Mexico

A Robust and Low-Complexity Transceiver for Space-
Time Block Coding Multiuser Wireless Communications
Systems

Tuan A. Tran, Abu B. Sesay

University of Calgary, Canada

Analysis of Time-Interleaved Delta-Sigma Analog to
Digital Converter

Van Tam Nguyen, Patrick Loumeau, Jean-Francois
Naviner

COMELEC - ENST, France

Analytical Level Crossing Rates and Average Fade
Durations for Diversity Techniques in Nakagami Fading
Channels

Cyril-Daniel Iskander, P. Takis Mathiopoulos

University of British Columbia, Canada

Thursday TH23 - 10:30 A.M. - 12:00 Noon

4231

4232

4233

4234

4235

Wireless Networks Il

DEAR: An Extension of Traffic Engineering for Routing
and Resource Management in Ad Hoc Wireless
Networks

Chi-Hsiang Yeh

Queen's University, Canada

Sensitivity Analysis for an Optimal Routing Policy in an
Ad Hoc Wireless Network

Tara Javidi, Demosthenis Teneketsis

University of Michigan, USA

A Time-scale Decomposition Approach for Efficient
Wireless Resource Utilization With Minimum
Performance Guarantees

Wei Wu, Hao Lin, Yong Ren, Xiuming Shan
Tsinghua University, China

Performance of a Soft Handoff-Like Rerouting Scheme
for Wireless ATM Networks

A. O. Fapojuwo, Lei Fu

University of Calgary, Canada

Tunneling Wireless Voice With Software Defined
Vocoder

David J. Y. Lee

Vodafone AirTouch Plc, UK

1569

1574

1579

1584

1594

1598

1603

1608

1613

1618

1623

TOC-13

Thursday TH24 - 10:30 A.M. - 12:00 Noon

4.2.41

4242

4243

4244

uMTS |

A RAKE-DFSE Equalizer for the UMTS Downlink
Hatem Boujemaa, Raphael Visoz, Antoine Berthet
France Telecom, USA

Evaluation of the Improvement in the Position Estimate
Accuracy of UMTS Mobiles With Hybrid Positioning
Techniques

A. Pages-Zamora, J. Vidal

Polytechnic University of Catalonia, Spain

Analysis of Mobile-Originated Interface in Coexisting
UMTS Network

Michael Schwab, Peter Seidenberg

Aachen University of Technology, Germany

Approximating the Othercell Interferrence Distribution in
Inhomogeneous UMTS Networks

Dirk Staehle, Keniji Leibnitz, Klaus Heck,

Bemd Schroder, Albert Weller, Phuoc Tran-Gia
University of Wurzburg, Germany

Thursday TH25 - 10:30 A.M. - 12:00 Noon

4251

4252

4253

4254

4.255

Mobile Data Il

Performance Models for Mobile IP in a Cellular
Environment

Ki-Wan Kim, Doo-Yong Kim

Soonchunhyang University, South Korea

Vehicle Positioning by Database Comparison Using the
Box-Cox Metric and Kalman Filtering

Trond Nypan, Kenneth Gade, Oddrar Hallingstad
UniK-Center for Tech., Norway

Optimisation of Signal Level Thresholds in Mobile
Networks

Salvador Pedraza, Matias Toril, Ricardo Ferrer, Volicer
Wille

Nokia Networks, Spain

Basic Access Network Assisted IP Mobility and AAA in
MIRAI Architecture

Khaled Mahmud, Mikio Hasegawsa, Gang Wu,
Mitsuhiko Mizuno

Yokosuka Radio Communications Research Center,
Japan

1626

1631

1636

1640

1650

1655

Active Hierarchical Label Switching Router (AHLSR)

Architecture for MPEG-4-based Mobile Multimedia IP
Networks

Geng-Sheng Kuo, Po-Chang Ko

National Chengchi University, Taiwan

Thursday TH26 — 10:30 A.M. - 12:00 Noon

4.2.6.1

4262

426.3

4264

42.6.5

Receiver Technology |

Performance Trade-Offs of Different Rake Receivers
U. Manzoli, R. Maffei, M. L. Merani
University of Modena and Reggio Emilia, Italy

Space-Time Coding-Assisted Double-Spread Rake
Receiver-Based CDMA for Dispersion Rayleigh Fading
Environments

L. Hanzo, S. X. Ng, L. L. Yang, T. H. Liew

University of Southampton, UK

A Noncoherent GMSK Receiver for Software Radio
Minjian Zhao, Mengtao Yuan, Peiliang Qiu
Zhejiang Univ. Hangzhou, China

Digital Compensation Scheme for Coefficient Errors of
Complex Filter Bank Parallel A/D Converter in Low-IF
Receivers

Yukitoshi Sanada, Masaaki lkehara

Keio University, Japan

Objective Function Based Group-Wise Successive
Interference Cancellation Receiver for Dual-Rate DS-
CDMA System

Seung Hee Han, Jae Hong Lee

Seoul National University, Korea

1665

1670

1675

1680

1685
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Thursday TH27 - 10:30 A.M. - 12:00 Noon
Equalization

4271

‘ il 4272

‘ 4273

‘ 4274
4275
Il

4282

4283
4284

4285

‘ 4286

Iif
I
|
}‘ 4287

i 4288

‘ 4289

4.28.10

42811

Reduced Complexity Turbo Equalization for Space-Time
Trellis Coded Systems

B. L. Yeap, T. H. Liew, L. Hanzo

University of Southampton, UK

Fast Training of Fractionally-Spaced Modified Decision
Feedback Equalizer in Slow Frequency Selective Fading
Channels

Heechoon Lee, Sukkyun Hong, Yong-Hwan Lee,
Kwang-Bok Lee

Seoul National University, Korea

Complexity Based Design for Iterative Joint Equalization
and Decoding

Sriram Vishwanath, Mohammad Mansour, Ahmad Bahai
Stanford University, USA

lterative Radial Basis Function Assisted Turbo
Equalisation of Various Coded Modulation Schemes
M. S. Yee, S. X. Ng, L. Hanzo

University of Southampton, UK

Comparison of Two FFT Structures for Fractionally-
Spaced Frequency Domain Equalizer

Jae-Ho Ryu, Yong-Hwan Lee, Kwang-Bok Lee
Seoul National University, Korea

‘ Thursday 10:30 P.M. to 12:00 Noon—Poster Session P8
|

Turbo Code/Decode

A Low-Complexity Iterative Multiuser Receiver for
Turbo-Coded MC-CDMA System

Padam L. Kafle, Abu B. Sesay

University of Calgary, Canada

SNR Mismatch in Turbo Equalization
Elizabeth Chesnutt, Gordon L. Stuber
Georgia Institute of Technology, USA

Combining Variable Length Codes and Turbo Codes
Ksenija Lakovic, John Villasenor
University of California, USA

Radio Resource Management for Quality of Service in
Third Generation Mobile Communications

James J. Shi, Dongjie Huang

Ericsson Inc., USA

A Simple High Capacity Multiple Service Solution With
Controlled QoS for GERAN
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Abstract— The orthogonal frequency division multiplex (OFDM)
transmission technique can efficiently deal with the effects of multi-path
propagation in the broadband radio channel. It also has a high system
inherent flexibility for designing a multiple access scheme by combin-
ing the conventional TDMA, FDMA and CDMA approaches with the
OFDM modulation scheme. The FDMA multiple access scheme is espe-
cially interesting for an uplink of a communication system since it can
completely avoid any multiple access interferences (MAI). Moreover, the
peak-to-average ratio (PAR) of the uplink OFDM tr it signal can
be greatly reduced if this OFDM-FDMA multiple access scheme is addi-
tionally combined with a data spreading technique based on a Discrete
Fourier Transform (DFT) spreading matrix using only the user specific
subcarriers. Since the DFT spreading operation and the IDFT opera-
tion used as a part of the OFDM modulation scheme cancel out each
other the complexity of the transmitter structure for an OFDM-FDMA
uplink can be greatly reduced.

Keywords—OFDM, FDMA, CDMA, Uplink, PAR, DFT Spreading

I. INTRODUCTION

The broadband radio channel is characterized by its fre-
quency selective fading due to multi-path propagation. In
mobile communications applications the radio channel is
additionally time-variant due to the movement of the mo-
bile terminal. The orthogonal frequency division multiplex-
ing (OFDM) transmission technique can cope with the ef-
fects of frequency selectivity and time variance with a low
implementation and computation complexity. Inter symbol
interferences (ISI) as well as inter carrier interferences (ICI)
can be completely avoided by dividing the total system band-
width into a large number of spectrally overlapping but mu-
tually orthogonal non-frequency selective narrow-band sub-
channels and by introducing an additional guard interval into
the OFDM symbol. Even at the output of a frequency-
selective channel this orthogonality of the subcarriers can be
maintained. The equalization of each subchannel is then re-
duced to a single complex multiplication per subchannel [1].

Recently, the combination between the classical multiple
access schemes "TDMA”, ”FDMA” and "CDMA” and the
OFDM transmission technique have been intensively dis-
cussed [2]. For the synchronous downlink MC-CDMA or
OFDM-CDMA can offer a good performance but due to the
loss of orthogonality of the used codes in a frequency se-
lective radio channel the receiver of a mobile terminal has
to cope with MAI by single or multi user detection (SUD,
MUD) scheme. The effect of MAI is even increased if
OFDM-CDMA is used in the uplink due to the independent

0-7803-7484-3/02/$17.00 ©2002 IEEE.

channels which affect the transmission of different mobile
terminals.

The subdivision of the transmission bandwidth into a set
of orthogonal subcarriers can additionally be exploited by an
OFDM-FDMA multiple access scheme. By allocating dis-
tinct sets of subcarriers to different users the available band-
width can be flexibly shared between different mobile termi-
nals while avoiding any multiple access interferences (MAI)
between different users. The FDMA multiple access scheme
offers not only a high flexibility for the radio resource man-
agement (RRM) but can also increase the bandwidth effi-
ciency of the complete system by avoiding the use of highly
attenuated subcarriers for specific users based on the knowl-
edge of the channel transfer function [2]. Moreover, the
OFDM-FDMA multiple access scheme can be adapted to the
measured radio channel knowledge at the transmitter site us-
ing bit-loading techniques. If channel state information is
not available the performance can be increased using an ad-
ditional spreading over the subcarriers assigned to one user.
The resulting computation complexity of the total system can
by this means be adopted to the given system requirements
which is especially of importance for the mobile terminal and
in the uplink case. The alternative OFDM-FDMA multiple
access scheme is therefore of importance for the uplink case
and can be advantageous over OFDM-CDMA schemes be-
cause of its ability to avoid MALI if ideal carrier synchroniza-
tion is assumed for all mobile terminals and the base station.

Since the OFDM transmit signal results from the superpo-
sition of a large number of independent data symbols the en-
velope of the complex baseband time signal has in general a
large peak-to-average ratio (PAR). The largest output power
value of the amplifier will limit the maximum amplitude of
the signal in the transmitter. Therefore, non-linear distortions
due to clipping and amplification effects in the transmit signal
will lead to both in-band and out-of-band emissions. In the
past different techniques for reducing the PAR by changing
the transmit signal independently from knowledge of other
parts of the OFDM transmitter have been developed. But
the PAR of the transmit signal envelope which employs an
OFDM-FDMA multiple access scheme can significantly be
reduced if additional spreading techniques are applied which
spread the user data over the allocated subcarrier only. In this
case an appropriate spreading technique must be designed re-
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Fig. 1. Baseband system model for the OFDM-FDMA uplink with individual
spreading of user data

ducing the PAR to a minimum value. It will be shown in
this paper that using the Discrete Fourier Transform (DFT)
matrix as an orthogonal spreading technique will reduce the
PAR significantely [3]. Furthermore, the DFT based spread-
ing operation and the IDFT based OFDM modulation tech-
nique cancel out each other which means that the transmitter
structure can be simplified to a single carrier transmitter with
an additional guard interval in this specific case which helps
to reduce the computational complexity of the transmitter of
the mobile terminal.

This paper shows how an OFDM-FDMA uplink system
can be combined with a user data spreading technique based
on the DFT spreading matrix to reduce the PAR of the up-
link signal without increasing the computational complexity
of the transmitter. In Section II the structure of the analyzed
OFDM-FDMA system combined with a DFT spreading ma-
trix is described for the uplink application. In Section III the
influence of a DFT matrix applied for data spreading is an-
alyzed for an OFDM-TDMA multiple access scheme and is
extended to an OFDM-FDMA system in a separate subsec-
tion. The general topic of non-linearities in an OFDM sys-
tem is reviewed in Section IV. Quantitative results are given
in Section V and SectionVI summarizes the papers content.

II. SYSTEM STRUCTURE

The baseband system model of an OFDM-FDMA uplink
with individual spreading of user data is shown in Fig. 1.
In this case M different users are considered and each user
allocates L different subcarrier exclusively. The total num-
ber of subcarrier in the considered transmission system is
N¢ = L - M. The input data stream for each mobile user m,
m =0,...,M —1, is convolutionally encoded in a first step.
The bit sequence is then mapped onto L complex modulation
symbols D,(m), 1=0,...,L —1, of a coherent, higher-level
modulation scheme. The L modulation symbols are spread
over the L user specifically allocated subcarrier with an uni-
tary spreading matrix [C] resulting in L complex transmit
symbols 5™ The spreading operation can be denoted math-
ematically by the following simple matrix multiplication

§m) — [C]D'(m) )

where each complex transmit symbol S ,(m) is calculated by
the sum of L user modulation symbols D[(m) weighted by

L orthogonal code vectors C; = (Cy0,Cr1,---,Cry) with
IS Rt

L-1
s = > CDi™ for 1=0,...,L-1. (2

v=0

The transmit symbols S;(m) are then mapped onto L of the
available N¢ subcarrier which are exclusively allocated to
user m. In principle, the set of subcarrier assigned to each
user can be composed of any L out of N subcarrier that
have not been assigned to another user.

If a spreading technique is employed including the user
specific subcarriers and the spreading gain should be maxi-
mized then the selected subcarrier set should be more or less
uncorrelated [4]. Therefore in this paper a subset is consid-
ered where the selected subcarrier are placed on equidistant
subcarriers over the entire bandwidth, see Fig. 2. In this case

S SNnE

— Subcamner
™

Fig. 2. User m allocates the equidistant subset of subcarriers shift by m
subcarriers in the frequency domain

the selected subcarrier set can be assumed to be mutually
independent which leads to a maximum spreading gain, the
subcarrier selection is exclusive for each user, which avoids
any MAI, and the signalling overhead is minimized. Further-
more, it is assumed in the sequel that the set of equidistant
subcarrier are shifted by m subcarrier in the frequency do-
main if the subset is assigned to user m. The proposed sub-
carrier selection and modulation process does not need any
radio channel state information in this case.

Independent of the considered spreading matrix C but as-
suming the equidistant allocation of subcarrier over the entire
bandwidth the resulting OFDM time signal of user m can an-
alytically be described as

L-1
s(m) ei2mim/Nc L g(m) —j2mil/L 3
[ \/E g l ( )
for i=-Ng,...,0,...,N¢c
where Ng denotes the length of the guard interval which is
inserted into the transmit time signal.

At the base station the received time signal in the base band
is processed by removing the guard interval, calculating the
Fourier transformation (FFT) which splits the time signal into
the orthogonal subcarrier channels and finally selecting the
user specific complex valued symbols R,("') at the FFT out-
put. The user specific subcarrier set is located at subcarrier
k=m,m+M,...,m+(L-1)M for user m. The complex

valued symbols R{™ can be described as

+ N

H(m) S(m) S

(m) _
R™ = m+IM®l

(C))
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where H ,ﬁm) denotes the complex channel transfer factor on

subcarrier k£ of user m and N ,gm) the complex Gaussian noise
with variance o%,. For a perfectly time and carrier synchro-
nized system the received symbols are not influenced by ISI
and ICI at all.

An estimate of data symbols ﬁl(m) can then be calculated
independently for each user by applying any single- or multi-
code detection techniques.

III. DFT SPREADING

The spreading matrix [C] of an OFDM-FDMA system is
often only characterized by its frequency diversity proper-
ties. It therefore is chosen to be unitary in order to make
the detection process easier, to distribute the signal energy
of the superimposed code symbols uniformly over all sub-
carrier and not to change the distance of the code vectors.
Thus, in many OFDM systems with additional spreading the
Walsh-Hadamard (WH) matrix is employed since it has the
additional advantage that it only consists of only ”+1” and ”-
1” elements which can reduce the computational complexity.
The discrete Fourier matrix is also unitary but additionally
has an influence on the PAR of an OFDM transmit signal. In
this Section the influence of such an Fourier speading matrix
on the resulting PAR will be discussed.

A. OFDM-TDMA with DFT Spreading

In [3] the Discrete Fourier Transformation (DFT) matrix
has been used for spreading the vector D of length L = N¢
over all subcarriers of an OFDM system. If a single user is as-
sumed in this OFDM system the spreading operation includes
all subcarrier within the entire bandwidth. In this case the
DFT spreading matrix and the IDFT operation in the OFDM
modulation process cancel out each other. The OFDM trans-
mitter structure with DFT spreading matrix is therefore tech-
nically reduced to the serial sequence of complex transmit
data symbols D; to which a guard interval is added in the
time domain as a cyclic prefix

o =

—Dimoch for i=—NG,...,0,...,NC (5)

where mod denotes the modulo operation, as shown in Fig. 3.

I
P oS,

2 7 S0 B B R P B

——

Time

Fig. 3. Time signal of an OFDM-TDMA system with DFT spreading

Since the transmit signal of this OFDM system consist of a
sequence of complex modulation symbols D; it has the same
PAR as the modulation scheme employed for single carrier
transmission techniques.

After calculating the FFT in the receiver which splits the
received time signal into the orthogonal sub-channel the same
single- or multi-code detection techniques can be applied
which are well known from OFDM-CDMA receiver struc-
tures. The same bit error rate (BER) performance compared

0-7803-7484-3/02/$17.00 ©2002 IEEE.

to a system using a Walsh-Hadamard spreading matrix can
therefore be achieved if a DFT spreading matrix is consid-
ered instead. But in case of a DFT spreading matrix the re-
sulting PAR is significantly reduced. The general structure of
an OFDM transmitter including DFT spreading is shown in
Fig. 4.

D,(") s‘('l)

(m)

o< S — -

Encoder + ; -8 » Add Guard

B BENE
el ~ WRECAY i

(2) OFDM transmitter including DFT spreading over all subcarriers

D}") o™

Add Guard
Interval

bBeie]
(b) Realistic but simplified OFDM transmitter structure

Fig. 4. In an OFDM system including a DFT spreading matrix and an IFFT
for the OFDM modulation process both matrices cancel out each other.

B. OFDM-FDMA with DFT Spreading

The advantage of a DFT spreading matrix can also be ex-
ploited in the uplink of an OFDM-FDMA system. If the user
data is spread only over L < N¢ subcarriers then the DFT
of length L used for spreading does not directly cancel out
with the length N¢ IDFT of the OFDM modulator in gen-
eral. Only when the spreaded symbols S,('") are mapped onto
equidistant located subcarriers with a spacing of No /L = M
the DFT spreading and the OFDM modulation can be re-
moved in the transmitter structure. This can be seen by in-
serting Equation (2) into Equation (3) using the elements of
the discrete Fourier matrix

Cij = % e ©6)
the transmit signal of user m can be written as
] L=ii-t
sﬁ"‘) = ej21rim/Nc__ Z Z G Vng)e-j21ril/L
\/Z =0 v=0
= -1
=X €j21rim/Nc_ z D:(/m) Z ej27r(v—i)l/L
L v=0 =0
=L5L(V—i)
L1
L ej27rim/Nc Z D,(,m)ts[,(l/ = 'I,)
v=0
(i o Ll v ™)
fori = —Ng,...,0,..., N¢c and the periodic dirac pulse

sequence 0z (). The transmit time signal st('") of user m in
an OFDM-FDMA uplink using DFT spreading matrix and
an equidistant subcarrier allocation results therefore in a pe-
riodic repetition of the complex user data symbol D,('") se-
quence including an added guard interval as cyclic prefix,
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Fig. 5. Time signal of an OFDM-FDMA uplink system with DFT spreading
is characterized by a periodic repetition (Ng = 8, M = 4)

shown in Fig. 5. This periodic data sequence is multiplied
by a user specific complex signal e/27"™/N¢ due to the user
individual frequency shift by m subcarriers of the complete
allocated subcarrier set. The number of periods inside a sin-
gle OFDM symbol is equal to the spacing M of the subcarri-
ers allocated to user m.

The structure of the OFDM transmitter can be simplified
by this approach since both the DFT spreading operation and
the IFFT calculation of the conventional OFDM transmitter
cancel out and can be removed in the technical realization
completely and will be replaced by a simple repetition pro-
cess of the considered user data D,('"). The simplified trans-
mitter structure is depicted in Fig. 6. Any equidistant subcar-

(a) OFDM-FDMA transmitter with DFT spreading over equidistant
subcarriers

| B

‘Bocoder+]__| —] 0"
o | |

Intericaver | )

:
_I Frequency { Add Guard

(b) Realistic but simplified OFDM transmitter structure

Fig. 6. In an OFDM-FDMA uplink system including DFT spreading matrix
applied to a set of equidistant subcarriers the DFT spreading matrix and
the OFDM IFFT transformation cancel out each other.

rier allocation can be used with the proposed FDMA scheme
since it only influences the number of periods of the transmit
signal. Therefore the user data rate can be flexibly adjusted
by assigning the required number of subcarriers to each user.

With the same argumentation the PAR can also be reduced
for the OFDM-FDMA downlink even though not the same
simple transmitter structure can be used. The PAR of the
time signal is in this case determined by the number of users
M = N¢/L instead of the number of used subcarrier and
will therefore in most cases be lower than for a conventional
OFDM-FDMA system without additional spreading.

Since the time signal of the OFDM-FDMA uplink with
DFT spreading is identical to a single carrier transmission
additional techniques to reduce the PAR originally developed
for single carrier systems like the 7/4-QPSK can be em-
ployed.

0-7803-7484-3/02/$17.00 ©2002 IEEE.

IV. NON-LINEARITIES

For a sufficiently large number L of used subcarrier per
user the time discrete OFDM signal sgm) of user m given in
Equation (3) has an approximately Gaussian amplitude dis-
tribution due to the superposition of statistically independent
modulation symbols S, ,('") on all used subcarriers. The maxi-
mum peak-to-average ratio (PAR), defined by

2
_f&ax_(tly%(_t)u) [dB] ®)

s

PAR = 10log;o (

where o2 denotes the average transmit power, occurs only if
the identical modulation symbol S is transmitted on all used
subcarriers. In this case the PAR is determined by the number
of used subcarriers L.

A non-linear device is often modelled by a soft-limiter
described by its non-linear amplitude modulation and phase
modulation characteristic as

_Ja |a|£ 40
g9(a) = {Ao e ©)

where a is the magnitude of the time signal and Ag defines
the maximum output amplitude of the device.

When the OFDM time signal is passed through a non-
linear device as the high power amplifier of the transmitter
large signal amplitudes will be clipped by that devices if they
exceed its range of linear operation. A non-linear signal dis-
tortion will cause both in-band and out-of-band emissions of
the transmit power spectrum. In-band distortions will only
degrade the performance of the OFDM system whereas out-
of-band emissions will also disturb services in adjacent trans-
mission bands. Especially out-of-band emissions have there-
fore to be reduced below a certain power level to comply with
a given spectrum mask. Additionally, because of identical
transmission bands of different users in an OFDM-FDMA
uplink system in-band emissions will lead to multiple access
interferences (MAI) between different users.

In order to avoid non-linear distortions even in the case of a
highly linear power amplifier a sufficient input-backoff (IBO)
of the transmit signal to the amplifier has to be used. Even
though the clipping probability of the OFDM signal can be
reduced or even be avoided for an IBO larger than the PAR
a system with large energy efficiency loss results. Alterna-
tively, the effects which a non-linear device can have on the
transmit power spectrum can be influenced by a reduction of
the OFDM transmit signal PAR. Different techniques have
been developed which reduce the PAR of the OFDM signal
by the means of a modified channel coding [5], an additive [6]
or multiplicative [7] correction function or a selective map-
ping of modulation symbols to subcarriers [8]. A majority of
these techniques has a high computational complexity due to
the fact that they analyze the generated transmit signal and
modify it either in the frequency or time domain to reduce its
peak amplitudes. For a system employing coherent subcarrier
modulation the PAR can also be reduced if the data symbols
are spread by a Fourier matrix in frequency direction [3].
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V. RESULTS

We consider an OFDM-FDMA system with No = 512
subcarriers and a guard interval of Ng = 64 shared be-
tween M = 16 users. The continuous-time transmit signal
s(t) is simulated by a discrete-time signal oversampled by
a factor of K = 8 and bandlimited by a root-raised cosine
Nyquist filter. The oversampled and filtered signal is then
passed through a non-linear device modelled by a soft-limiter
as it has been described in Section IV. The distorted signal
5(t)(™) is then analyzed by measuring its power spectral den-
sity (PSD) and the its clipping probability. Since only the
transmit signal is analyzed in this paper no assumption about
the channel have to be made.

A. Out-of-band Radiation

To evaluate the impact of the proposed OFDM-FDMA
transmitter structure on the out-of-band emission after a non-
linear device the power spectral density &™) (jw) of the
distorted transmit signal 5(t)(™) of each user is calculated.
Fig. 7 shows the PSD of the used subcarrier for an OFDM-
FDMA uplink using a DFT-spreading matrix for an IBO of 6
and 9 dB. For comparison the PSD of a conventional OFDM
system passed through the same non-linear device is shown.
It can be concluded from this plot that the power efficiency
can be improved by more than 3 dB with this approach.

| [~ OFDM-TOMA (QFSK)
I |- - OFDM-FDMA with DFT-Spreading (QPSK)
©.o.|see: OFDM-FDMA with DFT QPSK) ||

Fig. 7. Power spectral density of a conventional OFDM system and an
OFDM-FDMA system for the uplink at the output of a soft limiter

Note that for an OFDM-FDMA system with DFT spread-
ing the PAR and therefore the non-linear distortions are in-
dependent from the number of subcarriers per user whereas
for a conventional OFDM-FDMA the it is not. The gain in
transmit power is therefore influenced by the subdivision of
the system bandwidth among the different users. While for
a conventional OFDM system the non-linear distortion is in-
dependent from the used modulation scheme for the OFDM-
FDMA uplink with DFT spreading it depends on the PAR of
the employed modulation scheme.

B. Amplitude Distribution

The probability that the instantaneous power |s(t)|? ex-
ceeds the threshold A2 is depicted in Fig. 8 versus the nor-
malized threshold. As can be seen from this Figure the power

T e OFDM- TDMA (QPSK), i
| <0~ OFDM-FDMA with DFT-Spreading (QPSK)
| - OFDM-FDMA with DFT-Spreading (%4-QPSK)

sl >A )

07k

BITHESL SR e :
2 7

8 9 10 "

5 6
Ao, [4B]

Fig. 8. Clipping probability of a conventional OFDM system and an OFDM-
FDMA system for the uplink versus the signal input backoff to a soft
limiter

efficiency can be increased by 3.6 dB for the OFDM-FDMA
uplink with DFT spreading and a QPSK modulation and by
an additional 0.3 dB for a  /4-QPSK for a probabilistic PAR
of 1075.

VI. SUMMARY

In this paper an OFDM-FDMA system concept for the up-
link of a multi user communication system has been stud-
ied. It had be shown that if an OFDM-FDMA system with
equidistant subcarrier allocation is combined with a user
specific spreading using an discrete Fourier transform as a
spreading matrix the transmitter structure can be greatly sim-
plified without any performance degradation. Moreover, the
peak-to-average ratio of the transmit signal is reduced to the
PAR of the subcarrier modulation scheme which can limit the
out-of-band and in-band emissions when the transmit signal
is passed through a non-linear device. With the opportunity
to independently adjust the user data rates the proposed tech-
nique offers an interesting alternative for reducing the com-
plexity of the mobile terminal in the broadband radio uplink.
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