Waves of the Year 2000+

The 8th IEEE International onPersohal,
Indoor and Mobile Radio Communications

September 1-4, 1997, Marina Congress Center, Helsinki, Finland

Technical Program, Proceedings, Volume 1 /3

Volume Day Session Pages
1 Monday C1-D5 1-250
2 Tuesday El1-H5 251 - 744
3 Wednesday I1-15 745 - 1232

Technical co-sponsorship by:

IEEE Communication Society

Sponsored by:

IEEE Communication Chapter in Finland

IEEE Finland Section

In Cooperation with:

IEE

IEICE

HONDA 1011



1997 International Symposium on Personal, Indoor and Mobile Radio Communications Proceedings

Copyright and Reprint Permission: Abstracting is permitted with credit to the source: Libraries are permitted to
photocopy beyond the limit of U.S. copyright law for private use of patrons those articles in this volume that
carry a code at the bottom of the first page, provided the per-copy fee indicated in the code is paid through
Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For other copying, reprint or republica-
tion permission, write to IEEE Copyright Manager, IEEE Service Center, 445 Hoes Lane, P.O. Box 1331, Piscata-
way, NJ 08855-1331. All rights reserved. Copyright ©1997 by the Institute of Electrical and Electronics Engineers,
Inc.

IEEE Catalog Number 97TH8271
ISBN 0-7803-3871-5 (softbound)
ISBN 0-7803-3872-3 (microfiche)
Library of Congress Number 97-70761

Additional copies of this publication are available from:
IEEE Service Center
P.O. Box 1331
445 Hoes Lane
Piscataway, NJ 08855-1331



Table of Contents

C1.1

C1.2

C1.3

Cl.4

C15

Cc2
c2.1

C22

C23

C24

C3

C31

Statistical Channel Modeling

Organiser: I. Kaiser

Ambiguity Function and Related Studies for Ultra-Wide Band Radar
Darwish Abd-El AM., Air Defence College, Egypt

Received Envelope Error Statistics for Different Models of
the Rayleigh Fading Mobile Channel.......ccoconcceeneene, ittt e e e enaen
Larsson A. and Salomonsson G., Lund University. Sweden

Generative Markov Models for Discrete Channel Modelling
Nefedov N., Nokia Research Center, Finland

On Verifying a First-Order Markovian Model for the Multi-Threshold Success/Failure
Process for Rayleigh Channel ...ttt ra s sa s s anesaen
Babich F. and Lombardi G., Universitd di Trieste, Italy

Outage and Error Events in Bursty Channels ... oo
Zorzi M., University of California San Diego, USA

Third Generation Systems I

A Performance Analysis of TDMA and CDMA Based Air Inierface Solutions for UMTS

High Bit RAE SEIVICES .euvuvuruiurerirverieesceetseesiienseessemsesassssssssssesessisesessassessssssssesosessesssnssssnsssssssssssacsessesnacessenasns
Pebkonen K., Nokia Mobile Phones RGD, Holma H., Nokia Research Center, Keskitalo I,

Nokia Telecommunications/New Radio Systems, Nikula E., Nokia Research Center and Westman T.,
Nokia Mobile Phones RED, Finland

Capacity of Co-Existent Cellular CDMA and GSM with Shadowing and Imperfect Sectorization,
Power Control and NOCH FAlLEING «....uuvuuuiremreemcmrerneere e eeeaesenmesa s asremssmeemaseasnsssan s e nassossnnsssssssnsssasees
Moelker D.J. and Prasad R., Delft University of Technology, The Netherlands

Interference Cancellation for Third Generation Mobile Radio SYSIEMS ......ccvvvieeicmvcreciciinisnieecniccnnens
Anton-Haro C., Fonollosa J.A.R. and Fonollosa J.R., Universitat Politecnica de Catalunya, Spain

FRAMES Multiple Access Mode 1 - Wideband TDMA with and without Spreading .........cc.ocovovveveiininns
Klein A., Siemens AG Mobile Networks, Germany, Pirbonen R., Nokia Research Center, Finland,
Skéld J., Ericsson Radio Systems AB, Sweden and Suoranta R., Nokia Research Center, Finland

FRAMES Multiple Access Mode 2 - Wideband CDMA ..cc.cuieiecemieimiisnenssersineseceeceeseiesesssesa oo eeeeeae
Ovesjé F,, Dabiman E., Ericsson Radio Systems AB, Sweden, Ojanperd T., Toskala A.,
Nokia Research Center, Finland and Klein A., Siemens AG Mobile Networks, Germary

Multiuser Detection
Organisers: M. Juntti and M. Latva-abo

Joint Demodulation in DS/CDMA Systems Exploiting the Space and Time Diversity of the
Mobile Radio CRANNEL ......cc. vttt ettt raesae e mse e e comess e

Dahbibaus D., Jarosch A., Fleury B.H. and Heddergott R., Swiss Federal Institute of Technology (EHT),
Switzetland

Spreading Sequences for Zero-Forcing DS-CDMA Multiuser DEECIOLS ....evmveeureuecmrereeesresrseraccrecesresaenns
Elders-Boll H., Busboom A. and Schotten H.D., Aachen University of Technology, Germany

Minimum Error Probability and Suboptimum Noncoherent Multiuser Detection for Nonlinear
Nonorthogonal Synchronous Signaling over a Rayleigh Fading Channel
Russ A. and Varanasi M.K., University of Colorado at Boulder, USA

53



C34 Computationally Efficient Multiuser Detectors iTimrasereessanssns s s s sae s s e sbasaasrasees
Das S., Cavallaro J.R. and Aazbang B., Rice University, USA

3.5 The Bootstrap Algorithm: A Robust Multiuser CDMA Detector with Time Delay Variations .........cccesseree. 08
Li X. and Bar-Ness Y., New Jersey Institute of Technology, USA

C4  Smart Antennae
Organiser: R. Kobno

C4.1 On RAKE Allocation for CDMA Receiver Employing Antenna Arrays 73
Yiitalo J. and Jarveld M., Nokia Telecommunications, Finland

C4.2 Experimental Evaluation of an Adaptive Antenna for a TDMA Mobile Telephony System ...........c.......... 79
Strandell J., Wennstrom M., Rydberg A., Oberg T., Uppsala University, Gladb O., Rexberg L.,
Sandberg E., Ericsson Radio Access AB, Andersson B.V., Communicator CEC and Appelgren M.,
Communicator C3C, Sweden

C4.3 Dominant Interference Rejection by Adaptive Antennas in GSM ...........cooooriorrmvorneisnnsicssreneannees 85
Ranta P.A. and Escartin M., Nokia Research Center, Finland

Cd4 Capacity Enhancement of Narrowband CDMA by Intelligent ANENNAS ......coovvvvveeeevemcamsssssssissssnerisesseens 90
Martin U. and Gaspard I, Deutsche Telecom AG, Germany

C4.5 Characterization System for Radio Channel of Adaptive Array ANIENNAS ......coe.emrvvrevsniinssnssscssssinsssnens 99
Kalliola K. and Vainikainen P, Helsinki University of Technology, Finland :

Cs5 Multicarrier CDMA
Organiser: R Prasad

Cs.1 A Flexible Spread-Spectrum Multi-Carrier Multiple-Access System for

Multi-Media Applications ettt e b ena e coevemesrmsniennnne 100
Kaiser S. and Fazel K., German Aerospace Research Establishment, Germany

C5.2 Uplink Coverage Analysis of Multicarrier Joint Detection Code Division
Multiple Access Based Macrocellular Radio SYSIEN .iiimimnssseisiss i ieesanas w105
Berens F,, Plechinger . and Jung P., University of Kaiserslautern, Germany

5.3 Capacity of MC-FDMA in Mobile COMMUNICAONS ...vvovnrrocemmmessseesneeinmmsssosesessssessssserssensoessasnses e ceconensas 110
Nogueroles R., Bossert M., University of Ulm, Germany and Zyablov V., I
nstitute for Problems of Information Transmission, Russia

C5.4 Performance of Multi-Carrier CDMA Systems with Channel Estimation in Two Dimensions ................... 115
Kaiser S. and Hoeber P., German Aerospace Research Establishment, Germany

G5 Crest Factor Reduction Using Orthogonal Spreading Codes in Multi-Carrier CDMA Systems ......c........... 120
Freiberg L., Annamalai A. and Bbargava VK., University of Victoria, Canada

C5.6 A Forward Link Intracell Orthogonalization Technique Using Multicarrier Pre-Decorrelation for
CDMA Wireless Local COMMUNICAHON SYSIEM .....vuvvurevumeimimriarrersesss e issessssssss e csessssesssscsissess o oo 125

Matsutani H., Keio University, Sanada Y., Tokyo Institute of Technology and Nakagawa M.,
Keio University, Japan




Propagation I
Organiser: A. Sheikb

D11 3D Ray Launching and Moment Method for Indoor Radio Propagation PUIPOSES .......cc.cureeeruerreerirnuacnnn. 130
Sandor Z., Nagy L., Szabo Z. and Csaba T, Technical University of Budapest, Hungary

D1.2 Ray Optical Approach for a Wideband Indoor Wave Propagation Model with Moving Receiver
Layer F,, Katienbach R. and Friichting H., University of Kassel, Germany

D13 Stochastic Radio Channel Model for Advanced Indoor Mobile Communication System ... 140
Heddergott R, Bernbard U. and Fleury B.H., Swiss Federal Institute of Technology, Switzerland

D14 A BER Floor Simulation for the Indoor Multipath ENVITONMEnt ........c.ccoeviieriressmsmisrsisssessssssssensaens 145
Takada J., Mochida H., Int. Cooperation Center for Science and Technology and
Araki K., Tokio Institute of Technology, Japan

D15 Measurements of Millimeter Wave Indoor Propagation and High-Speed Digital Transmission
CharaCleriStics Al 60 GHZ ...oovverrviuireserssonneesersssessisresas esiemsessssssssescessessesmsestssntesssesessrssesesmersssssasessssssasssesssess 149
Kato A., Manabe T., Communications Research Laboratory, Miura Y., The University of
Electro-Communications, Sato K. and Ibara T., Communications Research Laboratory, Japan

D2 Systems Evolution
Organiser: J. Savusalo

tents

D2.1 Algorithm Test Using Measurements from an Adaptive Antenna Array Testbed for GSM/UMTS.............. 155
Leth-Espensen P, Zetterberg P., Mogensen P.E., Frederiksen F,, Olesen K. and Larsen S.L.,
Aalborg University, Denmark

LO

D22 A CDMA Data Overlay of the GSM NEIWOTK ..ot s sies 160
Widdowson T., BT Laboratories, United Kingdom

D2.3 DECT Capacity in an Urban EOVIFONMEN ... vmmmsrisemmanssssisiemsons st ssssmansss e e oo ssseos 164
Casademont J., Paradells J., Universitat Politecnica de Catalunia, Carrillo M.LL.,
Alcatel Standard Eletrica, Spain

D24 CDMA and DECT: Alternative Wireless Local Loop Technologies for Developing COUntries ................. 169
Louer M., Alcatel Altech Telecom and van Rooyen P., University of Pretoria, South Africa

D25 Reverse Link Capacity for Mixed Voice Users (8 kbps and 13 kbps Vocoders) in IS-95A Networks ....... 174
Aksu A., GITE Laboratories Inc., USA

D3 Wireless ATM
Organiser: G. Omidyar

D3.1 Wireless Access to ATM-Networks Based on Direct-Beam Infrared LInKS ..o..o.ovvoceieioceniencccrensiresieeennas 179
Wolf M. and Iversen K., Heinrich-Hertz-Insitut, Germany

D3.2 Indoor Channel Characterisation Measurements with Directional Antennas for
Future High Frequency ATM Wireless ACCESS SYSIEIMS ...c.ovrmuririeieurereuereurecieneseesease s senarrasssse s reassesanes 184
Sun Y., Hafezi P, Nix A. and Beach M., University of Bristol, United Kingdom

D33 A Distributed Self-Clocked Fair Queueing Architecture for Wireless ATM NEtWOTKS ....vvieorivruciemcnrecnees 189
Kautz R., The MITRE Corporation, USA and Leon-Garcia A., King’s College, Canada




D34 Modeling of Low Data Rate Services for Mobile ATM RO
Uziel A. and Tummala M., ECE Dept. Naval Postgraduate School, USA

D35 A Wireless ATM Oriented MAC Protocol for High-Speed Wireless LAN . 199
Wu G., Hase Y., Taira K. and Iwasaki K., Ministry of Posts and Telecommuncations, Japan

D4  Trellis-Coded Modulation
Organiser: B. Vucetic
D4.1 The Performance of Trellis Coded Q-ary PSK in Rayleigh Fading and Nakagami Fading with

Dual Diversity Reception......... e sttt e 204
Tellambura C., Monash University, Austmlza

D4.2 Performance of TC-MPSK on Co-Channel Interference and Fading Channel....... 207
Wibisono G. and Sasase 1., Keio University, Japan

D43 Trellis Coding Combined with Self-Synchronous Multi-h CPM.......coouiimicneicceee e 212
Ertas T., Dokuz Eylul University, Turkey and Ali F.H., The University of Sussex, United ngdom

D4.4 I-QTCM QPSK Synchronous DS/CDMA over Frequency-Selective Multipath Rayleigh Fading
Channels With SEleCtion DIVETSILY ...........ecuemseemmcrrenmeresecsseerssiisessessssisssesmsseasssssssessusiosssmsesssssssssssssessssssssios 216
Furi6 I. and Femenias G., Universitat de les llles Balears, Spain

D4.5 Performance of Multicarrier Trellis-Coded Slow FH/16QAM with an
Interference IMMUNILY DECOMING -.vccuvvrveerreerreererseiirecrreressirsniesisesatessssesessassasses s estsisemsnassesessrseensssesssasssse 221
Shinoi K., Keio University, Saba T., Nagoya Institute of Technology and
Sasase 1., Keio University, Japan

D5  Code Division Multiple Access I
Organiser: J. Wang

Ds5.1 Effects of Weighted Despreading Sequence on CDMA Performance...... . . 226
Huang Y. and Ng T.S., The University of Hong Kong, Hong Kong

Ds5.2 Compressed Mode Techniques for Inter-Frequency Measurements in a
Wide-Band DS-CDMA SYSIEM ......ccvccmirmrimrirceerrnscssccnesrassascas s ssiscasassssssesses 231

Gustafsson M., Ericsson Radio Systems AB, Sweden, Jamal K., Nippon Ericsson K K. japan
and Dablman E., Ericsson Radio Systems AB, Sweden

D5.3 Qutage Probability of a Cellular Hybrid DS/SFH CDMA SYSIENN .........ccvumeemeemmmeremmcmsnseemaceseesneomsisssans 236
Grujev S., KPN Research, Royal PTT Netherlands and Prasad R.,
Delft University of Technology, The Netberlands

D5.4 Analysis of CDMA Downlink Capacity ERDancCements .......c.eceuimueiercereni i sassesse s 241
Himdldinen S., Holma H., Toskala A., Nokia Research Center and
Laukkanen M., Nokia Mobile Phones, Finland

D55 Forward and Reverse Link Capacity Enhancement of DS/CDMA Cellular System Using
Channel Activation and Soft Power Control TEChIGUES ......c.ovevvreurerscereunmerierscsnesssssesesecsseneesensenecsssennen 246
Hashimoto M., Sampei S. and Morinaga N., Osaka University, Japan

El System Performance Analysis

Organiser: L. Hanzo

E11 Error Rate Analysis of Broadband Binary FM in an Indoor Channel 251
Wedge D., Hewlett-Packard Laboratories, United Kingdom




E1.2

E13

El.4

El5

E2

E2.1

E2.2

E23

E24

E25

E3

E3.1

E3.2

E3.3

E3.4

E3.5

BER Analysis of a Novel Hybrid Modulation Scheme for Noncoherent DS-CDMA Systems .........oc..c....

Nikolai D. and Kammeyer K.-D., University of Bremen, Germany

A Performance Comparison of Three Indoor Radio Network Concepts Based on
Time Dynamic SIMuations ......cocoeevecnrmnreecnns

Astundb A., Frodigh M. and Wallsted: K., Ericsson Radio Systems AB, Sweden

Performance Analysis of Cellular Digital Mobile Radio Systems Including
Diversity Techniques

Hollemans W., KPN Research, Prasad R. and Kegel A., Delft University of Technology, The Netherlands

Error Performance Analysis of FFH-MFSK with Multitone Jamming
Wang J.-W. and Wen ].-H., National Chung Cheng University, Taiwan

Multiple Access Communications
Organiser: K.-C. Chen

Shannon-Theoretic Considerations for a Gaussian Cellular TDMA Multiple-Access Channel
With FAAING ©ooveee e s

Somekb O. and Shamai S., Technion-Israel Institute of Technology, Israel

Introduction to SFDMA Multipie Access Networks and Their Possible Implementation
in Terrestrial DVB Return Channels
Callonnec D., Pace D. and Castelain D., France Telecom, Development Branch, France

A Simulation Bed to Investigate the Feasibility of a
TDD DS CDMA Residential Indoor System Underlay
Lin M., Sunay O., Honkasalo Z.-C. and Honkasalo H., Nokia Research Center, USA

On Co-Channel Interference MEASUIEIIENLS ...covuericeuietsireereresraaraasssssrsesesasessasesssnsosssseassesesesasesasannn

Chen J.-Y. and Su Y.T., National Chiao Tung University, Taiwan

Capacity Calculation in DS-CDMA Systems Supporting Multi-Class SEIvICES ......curwrveeermiecernecerearecrverrenes

Lee SJ., Lee HW. and Sung D K., KAIST, Korea

Equalization

Organiser: 1. Kaiser

A Noniterative Approach for Computing Linear Equaliser Tap Weights ........coeevveerirerereenesreennnns

Tellambura C., Monash University, Australia, Guo Y,J. and Barion S.K.,
University of Bradford, United Kingdom

Blind Adaptive Equalization and Interference Cancellation for

Wireless Personal COMUMIUNICATIONS «.uvuoeueerirarseresas e eiaeseeeseeessesaseemeeaeemeesessesseeseneessseeesessasseesssasenios

Lo B.C.W. and Letaief K.B., The Hong Kong Umz)ersn‘y of Science& Technology, Hong Kong

High Bit Rate (/4-QPSK Modem with a New Equalizer Based on Sequence Estimation for

MODIlE COMMMUINMICATONS «.cvvveeveseveverreeresreresesseesessaresesssnssessssesesiassersersarsesesetstsesesse e meessseamssansisnsseemone

Kamio Y., Moriyama E., Sasaoka H., Hamaguchi K. and Sugimoto Y.,
Communications Research Laboratory, Japan

Soft-Output Equalization with TCM for Wireless COMMUILICAHONS .....vvuremmrerersecrerrmemsseresersnenes

Chen Y., Letaief K.B., The Hong Kong University of Science and Technology, Hong Kong and
Chuang J.C.-1., AT&T Research, USA

A Blind Equalization with the Variable Decision Region
Kwon S.-L., Moon T.-H., Lee ] H. and Kang C.<E., Yonsei University, Korea

256

261

266

271

281

286

292

297

307

312

317

322



E4

E4.1

E4.2

E4.3

E4.4

E45

E5

E5.1

E5.2

E53

E5.4

F1

F1.1

F1.2

F1.3

 Fl4

Acquisition and Tracking
Organiser: G. Povey

An All-Digital Frequency Synchronization Scheme for OFDM SYSIEMS .....ccuueerrveseverieesnremsencesessciases
Zhenbong L. and Mammeld A., VIT Electronics, Finland

Performance of the Time-Shared Code Tracking Loop with Extended Tracking Range
for Frequency HOPPEd SIGNALS .........cvucueumeresreeuerunessetsssirnisssssesesssssessssesressessssmassusessssssesseseetassasassaeseceas
Saba T, Sato Y., Nagoya Institute of Technology and Morz §., Nippon Institute of Technology, Japan

Blind Adaptive Code Acquisition for Multiuser DS-CDMA SYSLEIMS .....c.ccccoecurreremmecmecemmemmsevcessnsarensecenns
Cheung PK.P. and Rapajic P.B., Research School of Information Science and Engmemng, Australia

An Initial Sequence Acquisition Technique for Multicarrier Time Division Duplex CDMA Systems
on a Rayleigh Fading Channel ... eeetarteseues s tRe e ARS8 e s sa b skt e ninnen
Sanada Y., Tokyo Institute of Tecbnology and Naleagawa M., Keio University, Japan

Acquisition Performance of Gold Sequence Based DS-CDMA Systems................
Lee Y.-H. and Kim S.-]., Seoul National University, Korea

Receiver Design and Implementation
Organiser: Z. Zvornar

Receiver Structures and Error Rate Performance for Signals with Unknown Frequency ....................
Schonhoff T.A., LinCom Corporation and Giordano A.A., GTE Laboratories Incorporated, USA

Using the High Order Nyquist Zones in the Design of Efficient Multi-Channel
Digital UpCONVerters .........c.ccoeveueervrcmcurennn
Sabel L P, University of South Australia, Australia and Harris FJ., San Dzego State University, USA

A Technique for Detecting AMPS Intermodulation Distortion in an IS-95 CDMA Mobile ........................
Gray $.D. and Kenney T., Nokia Mobile Phones, USA

Effect of Sample Clock Jitter on IF-Sampling 1S-95 Receivers
Stewart K.A., Motorola Cellular Applied Research, USA

VLSI Implementation of Digital Receivers for Paging and PCS.....uuuicvevrmneirineciiceiecnisesesiensssnecssecesances
Subramanian R., Barberis M., Synopsys, Inc., USA, Dawid H. and Koch K.-/., Synopsys, Inc., Germany

Cellular Systems
Organisers: V. Bhargava and J. Savusalo

Improved Intelligent Underlay-Overlay Combined with Frequency Hopping in GSM ......cccccooivviencennnne
Wigard J., Nielsen T.T., Michaelsen. P.H. and Mogensen P., Aalborg University, Denmark

A Macro-Microcellular System with Mobile User Speed ESUMAUON .......civicvveeriorecenierenansenscnsnesiorecennes
Grimaldi A., Marano S., Mastroianni C. and Scarpelli M.T., D.E.LS. Universita della Calabria, Italy

Performance and Handoff Analysis of an Integrated Voice-Data Cellular System .........ccoccoomriecinnn.
Calin D. and Zeghlache D., Institut National des Telecomminications, France

Quality of Service and Planning Sensitivity Evaluation for Macrocellular Mobile Networks ...........cco.....
Koshi V., Edwards D J., University of Oxford, Mebler MJ., BT Laboratories and
Constantinou C., University of Birmingbam, United Kingdom

352

355

361

366




F2

F2.1

F2.2

F2.3

F2.4

F25

F3

F3.1

F3.2

F3.3

F4

F4.1

F4.2

F4.3

Handover Delay and Hysteresis Margin in Microcells and Macrocells
Zonoozi M., Telecommunication Company of Iran, Iran and
Dassanayake P., Victoria University of Technology, Australia

Dynamic Channel Allocation
Organiser: S. Tekinay

A Self-Adaptive Prioritised Hand-off DCA Strategy for a Microcellular Environment ..........c.cceeecverecreecenn. 401
Ortigoza-Guerrero L. and Aghvami A.H., King’s College London, United Kingdom

Distributed Channel Allocation Algorithm with POWer CONIOL .....c.u.erveiieereis et ereenie i oo 406
Ni §., Helsinki University of Technology, Finland

All-Successful Channel Occupations in PRMA-DCA Mobile Wireless PCS ......cocuuuermcveeecrmioemeemiemsensinns 411
Toloo M. and Abu-Hakima S., National Research Council of Canada, Canada

Frequency Reuse and Distributed Dynamic Channel Assignment in Microcellular Systems .......ccoeveeeee 415
Cruz-Pérez FA. and Lara-Rodriguez D., CINVESTAV-IPN, Mexico

Performance of Time-Frequency Sliced Systems with Dynamic Channel Allocation .........ccevercerveen. 420
Adi A.P, Onozato Y., Gunma University, Japan

Wireless Packet Access I
Organiser: C.-K. Tob
On the Performance Improvement of Packet Radio Systems with One Single Interferer

due to Random Transmission POWer Strategy ............cowwrwecererrerirerenes . 425
Verdone R., University of Bologna, DEIS, Italy

Multi-Frame Packet Reservation Multiple Access for Variable-Rate Multimedia Users —........c.ooorvcoreeeeen. 430
Brecht ]., Hanzo L. and Del Buono M., University of Soutbampton, United Kingdom

MACA-BI (MACA By Invitation) A Receiver Oriented Access Protocol for

Wireless Multihop NEtWOTKS ...t rserenee e rsens 435
Talucci F, Politecnico di Bari, Italy, Gerla M., University of Calj forma USA and

Fratta L., Politecnico di Milano, Ttaly

CDPD Performance: A Joint Analysis of the Physical and MAC Layers ......coerrircevcnccneerceeencreccns 440

Resheff' S., GTE Laboratories, USA

Analysis and Optimization of an Adaptive Go-Back-N ARQ Protocol for
Time-Varying ChannelS ...t se et bbb st b se s st secacasmeea 447
Annamalai A., Freiberg L. and Bbargava V.K., University of Victoria, Canada

Modulation
Organiser: L. Hanzo

Phase Noise Effects in QAM SYSIEINS ...vuvureeuverrestrsseeesseserossseesssesosseesssssssasearessms e e essaresssseeseseseesemssseeemsone 452
Corvaja R. and Pupolin S., University of Padova, Italy

Multicode Modulations for High-Speed Wireless Data TranSIuSSION .......c.cmecererseersmmereeruerercesensmencrsessns 457
Kuganesan P, Letaief K.B. and Chen Y., The Hong Kong University of Science & Technology, Hong Kong

Transform Modulation for Mobile COMMUNICATONS .......ovvimiurerircerecereeiecees e rasessssesss e ssessesssssasesseneses 462
Lamarca M. and Vazquez G., Polytechnic University of Catalonia, Spain



F4.4

F4.5

F5

F5.1

F5.2

F5.3

F5.4

F5.5

G1

Gl.1

Gl1.2

Gl3

Gl.4

G2
G2.1

Laboratory Experimental Results of an Adaptive Modulation/TDMA/TDD for

Wireless Multimedia Communication SYSIEMS ...........v..eeeemmeeeecresesenmneees
Sampei S., Ue T., Morinaga N., Osaka University, and Hamaguchi K., Communications Research
Laboratory, MPT, Japan

Adaptive Modulation System with Discrete Power Control and Predistortion-Type Nonlinear
Compensation for High Spectral Efficient and High Power Efficient Wireless

Communication SyStems ........ccceceeeee.
Arimochi K., Daiben Corporation, Sampei S. and Morinaga N., Osaka University, Japan

Security in Wireless Networks
Organiser: K. Kdrkkdinen

The Wire-Tap Channel Concept Against Eavesdropping of Indoor Radio Telephone ......................

Korjik V., Yakoviev V. and Babkov ., St.-Petersburg University of Telecommunications, Russia

An Efficient Key Exchange Protocol for Cryptographically Secure CDMA Systems ...........occuuevuvinnns

Shepberd SJ., Barton S.K. and Kemp A.H., University of Bradford, United Kingdom

Security of Wireless ATM NETWOIKS ......vvuvrverveenierenrenseresssssssssesonesssssssensserens

Patiyoot D. and Shepherd S]., Umverszty of Bradford, Umted Kingdom

Augmented Encrypted Key Exchange Using RSA EncCryption..........c..veeecee.
Barmawi AM., Keio University, Takada S., Nara Institute of Science and Technology and
Doi N., Keio University, Japan

A Secure Registration Protocol for Wireless Internet ...

Chin L.-P, Shib Chien University, Taiwan

Propagation II

Organiser: P. Vainikainen

Performance Evaluation of a Ray Tracing Based Microcellular Coverage Prediction Tool ................

Wagen ].-F,, Lachat E. and Li]., Swiss Telecom PTT, Switzerland

Radio Imaging for the Validation of Propagation Predictions.............cccocereucunenennce.

Moss J.G.O., Street AM., Edwards D J., University of Oxford and Allen K., B.T. Laboratones

United Kingdom

Propagation Measurements at the 5.2 GHz in Commercial and Domestic Environments .................

Hafezi P, University of Bristol, Wedge D., Hewlett Packard Laboratories, Beach M.A.,
University of Bristol and Lawton M., Hewlett Packard Laboratories, United Kingdom

Theoretical Analysis on Influence of Spatial and Temporal Dispersion of a Propagation Channel for

Combined RAKE and Phased Array in Mobile CDMA SYSIEMIS........ovveerrrerrermsesererersansseernes
Jwai H., KDD R&D Laboratories, Japan, Buljore S., Zeidler J.R. and Milstein L.B.,
University of California, USA

Millimeter Wave Wideband Communication Performance for Various Corridors ... .coovevrurrrenenens

Chiu C.-C. and Wang C.-P,, Tamkang University, Taiwan

Third Generation Systems II

Multidimensional PRMA (MD PRMA) - A Versatile Medium Access Strategy for the UMTS
Mobile 10 Base Station Chanmel ..........c.ooccuerireuncuuerinermmecmniesssssesseseensserssesmessmecrcsessons

Brand A.E. and Aghvami A.H., Kings’s College London United ngdom

10

467

472

477

480

485

490

500

505

509

519




G23

G2.4

G3

G3.1

G3.2

G3.3

G3.4

G35

G4

G4.1

G4.2

G4.3

G4.4

Wireless Portable Communications Using Pre-Rake CDMA/TDD/QPSK Systems with Different
Combining Techniques and Imperfect Channel ESUMAtion ........ccorvweuercrrnecmieunrerseermneseeessersseereeneeneec
El-Kbamy S.E., Alexandria University, Egypt, Sourour E.E., Ericsson, USA and

Kadous T.A., Alexandria University, Egypt

A Fully Programmable Prototype for the Experimentation of the SDMA Concept and Use of Smart
Antennas for UMTS and GSM/DCSI800 NEIWOTKS ..........ooovvurveereerereeeecerivesresae s resesessesssssesssssasrsessssessssens
Monot J.-f., Thibault J., Chevalier P, Pipon F,, Thomson-CSF Communications, Mayrargue S. and
Leyy A., CNET/France Telecom, France.

Mobile Aware Multimedia Applications for UMTS: The ACTS on the Move Project
Harmer J., Martlesham Heat BT Laboratories, United Kingdom

Efficient Call Admission Control for Mixed Voice/Data Service in FPLMTS .......ooovveooeeeeeeeeeeecereeeesseens
Hwang Y., Korea University, Han Y., Electronics and Telecommunication Research Institute and
Kim Y., Korea University, Korea

Multiuser Communications
Organiser: J. Lilleberg

Cellular Coverage Analysis of Wideband MUD-CDMA SYSIEDMI ......ccoociiuruemmmrereecmcecnemeeenesesceecosicannnen
Holma H., Toskala A. and Ojanperd T., Nokia Research Center, Finland

Modified Adaptive LMMSE Receiver for DS-CDMA Systems in Fading Channels
Latva-aho M. and Juntti M., University of Oulu, Finland

Parallel Interference Cancellation Receiver for DS-CDMA Systems in Fading Channels
Latva-abo M., Juntti M. and Heikkild M., University of Oulu, Finland

Improved CDMA Performance Through Bias Reduction for Parallel Interference Cancellation
Correal N.S., Buebrer R.M. and Woerner B.D., Virginia Polytechnic Institute and
State University, USA

The Asymptotic Multiuser Efticiency of M-Stage Interference Cancellation RECEIVETS .......cc.vvureremnraervcnne
Buebrer RM., Bell Laboratories and Woerner B.D., Virginia Polytechnic Institute and
State University, USA

Antenna Diversity
Organiser: A. Giordano

A Study of Polarisation Diversity for a Microcellular ENVIrONMENT ......c.ooecevoererumeesemieraeereeesescsesesmanseecens
Dell'Anna M., King’s College London, Mobebbi B.B., GSM Research Group, Motorola, Brand A.E. and
Agbvami HA., King’s College London, United Kingdom

Impact of the Mobile Antenna Inclination on the Polarisation Diversity Gain in a
DCST800 NEIWOTK ...vvcvherriivicierrisres s s e trss st s asse s crsecsese s be st s ean s e st s et esess st sen

Laibo-Steffens K. and Lempidinen J J.A., Nokia Telecommunications, Finland

Handheld Antenna Diversity Evaluation in 2 DCS-1800 Small Cell .........oocioemimeeeeeeeeceee e
Pedersen G.F,, Aalborg University, Denmark, Widell S., Telia Research and
Ustervall T., Allgon Mobile Communications, Sweden

Diversity Arrangements for Internal Handset ADENNGS «.....coorcvruienieercseeeetessenessnsesanssesssarsssssssseessarsesenes

Erdtuuli P, Helsinki University of Technology, Finland and
Bonek E., Technische Universitit Wien, Austria

11



G5

G5.1

G5.2

G5.3

G5.4

G55

H1

H1.1

H1.2

H1.3

H1.4

H2

H2.1

H2.2

Adaptive Directional Receiver with Different Antenna Spacing fer CDMA
Yoshii I. and Kobno R., Yokobhama National University, Japan

Downlink Control Channel Transmission with Antenna Directivity Switching or
Space Diversity at Base SIALONS .......iuucuieerueciienciecieeaeiecs st iecsse et maeeses e esteesssesss st et eamse s sesates
Taromaru M., Oishi M., Kyushu Matsushita Electric Co and Akaiwa Y., Kyushu University, Japan

Wireless Local Loop
Organiser: 1. Oppermann

Subscriber Care of a Wireless Local Loop System ........ccccocecerunennce
Helokunnas T. and Janhonen R., Nokia Telecommunications, Finland

“Hot Spot” Trial for DECT as 2 WLL Technology ........cccoeceevecneereennenveene
Mansel D., Fachbochschule Gelsenkirchen, Miiller A., Siemens AG and Plenge C.,
Kommunicationssysteme GmbH, Germany

Terrestrial Versus Mobile Satellite Based Broadband Networks for Use in Feeding
Wireless Local Loop Systems
Guntsch A., Aachen University of Technology, Germany

WLL: Wireless Local Loop-Alternative Technologies .........
Noerpel A.R., Hughes Network Systems, USA

A Multiple Trellis Coded Q2 PSK System for Wireless Local Loop AppliCations ...........ec.c.eeeecuerverncuccunas
van Wyk D J., University of Pretoria, Lotter M.P., Alcatel Altech Telecoms, Linde L.P. and

van Rooyen P.G.W., University of Pretoria, South Africa

Propagation III

Organiser: 1. Oppermann

A High Speed Adaptive Methodology for Calculating UHF Propagation Loss over Terrain ..........ccee....
Brennan C., Cullen P. and Rossi L., Trinity Collage Dublin, Ireland

Investigating the Effects of Antenna Directivity on Wireless Indoor Communication at 60 GHz..............
Williamson M.R., Athanasiadou G.E., Nix A.R., University of Bristol, United Kingdom

Propagation Aspects of Frequency Hopping Spread SPeCtiu ..........cevecueeeeemnerinnssesessossrsonees
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Finite Word Length Effects on the Performance of MMSE Receiver for DS-CDMA Systems ........c..coween.
Yasukawa K. and Milstein L.B., University of California, USA
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Wen J.-C., Chung-Yuan Christian University, Taiwan

Equalization/Deconvolution
Organiser: I. Kaiser
Equalisation and Frequency Offset Correction for HIPERLAN ........ccouurvmecmmcuucomecrcecrireameascramemaecaneasons

Tellambura C., Monash University, Australia, jobnson IL.R., Guo Y,/. and Barton SK.,,
University of Bradford, United Kingdom

Super Resolution and Deconvolution of Angular Power Spectra .................
Eggers P.C.F,, Aalborg University, Denmark

Deconvolution Noise in DS-Radio Channel Sounding and a Polynomial Compensation Method ...........
Korbonen T. and Haggman S.-G., Helsinki University of Technology, Finland

14

740

745

750

755

761

766

771

776

781

786

791

796

801




13.4

13.5

14

14.1

14.2

14.3

14.4

I5

J

1.1

1.2

13

Parameter Tracking of STE for 15-136 TDMA Systems with Rapid Dispersive Fading and
Co-Channel Interference ..............

Li Y.G., Winters J.H., Sollenberger N.R., ATET Labs-Research, USA
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A New Nonlinear Distortion Compensator for OFDM Signals in a Multipath Fading Channel ................ 1100
Okada M., Nishifima H. and Komaki S., Osaka University, Japan

K5.4 Multicarrier/ QAM-Level-Controlled Adaptive Modulation for Land Mobile
COMMUNICALION SYSLEINS .ucvereerruemncaressismresenmsecesecssesesssrsressssssssesmessersseries e s 1105
Hamaguchi K. and Moripama E., Communications Research Laboratory, MPT, Japan

K5.5 Multicarrier Assignment with Random Pulse for Multicarrier High Speed
Decentralized WITCless LAN .......cuwmmicesinciniineaserssssssasssessssss s ssts s sassessessssssssesssssassessanessasscosnasassnoos 1110
Fujii T, Atarashi H. and Nakagawa M., Keio University, Japan

L1 Channel Measurement and Simulation Systems
Organiser: J. Talvitie

111 Phase Noise in a Direct Sequence Based Channel Sounder ... 1115
Kivinen J. and Vainikainen P, Helsinki University of Technology, Finland

11.2 Digital Stepping Correlator in a Wideband Radio Channel Measurement SyStem ........coeueveceerveemecuccsnnnne 1120
Hdamdldinen M., Nykdnen A., Hovinen V. and Leppdnen P., University of Qulu, Finland

113 A New Multi-Path Vector Channel Simulator for the Performance Evaluation of
ADIENNG ATTAY SYSIEINS w.eutieitririesssisesinie st ssseaceeeeseteseon s saasetaseasses et ett et o s asanesssesseseesaesa ase e se e setsseneraceen 1125
Stéphenne A. and Champagne B., Université du Quebec, Canada

L14 Microcell Automatic Propagatioh Measuring System with Cell-Site Management Database Access and
Service-Area BVAURtiOn ..o ettt ca e e 1130

Suwa K., Ichitsubo S., Oyoshi T. and Kawasaki R., NTT Wireless Systems Laboratories, Japan

L2 Emerging Techniques in Wireless Communications

121 T-Algorithm Detection of Partial Response Continuous Phase Modulated Signals over
MUIHPAth ChANDELS «..coicvceicrnrs it secensee st e se e bbbt st et 1135
Ince E.A., Guo YJ. and Barton S.K., University of Bradford, United Kingdom

..................................................... 1140

12.2 Precoding over a Dynamic Continuous Wave Digital Mobile Channel
Meehan J.P. and Fagan A.D., University of College Dublin, Ireland

12.3 Fuzzy Logic for Robust Detection in Wireless COMMUNICAONS «..ocvuverereeeemrenireesareconeiesnenseeensessesesseranes 1145
Pérez-Neira A., Lagunas M.A. and Bas J., Polytechnic University of Catalonia, Spain

L2.4 Self-Engineering in Wireless Office Service Systems: Startup Procedures ............oeecciorievcncnrencnccncmnccencs 1150
Chawla K., ATET Laboratories, Valenzuela R., Bell Laboratories and Dunn M.,
ATET Wireless Services, USA

L2.5 Self-Engineering in Wireless Office Service Systems: Procedures During Operation ...........cececereienes 1156

Chawla K., ATET Laboratories, Valenzuela R., Bell Laboratories and Dunn M.,
ATET Wireless Services, USA
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Interference Cancellation
Organiser: K. Ben Letaief
Joint Interference Cancellation and Viterbi Decoding in DS-CDMA ........vceueveermreeenrecensmnnessssneseneeesseonnee

Koohrangpour M.-R., Royal Institute of Technology and
Svensson A., Chalmers University of Technology, Sweden

Volterra Based Receivers for DS-CDMA 1166
Tanner R. and Cruickshank D.G.M., The University of Edinburgh, Scotland

Cochannel Interference in Wireless Lans and Fuzzy Clustering ......
Golding P, Magic E Company Ltd. and Jones A.E., Hewlett-Packard Laboratories, United Kingdom

Improving Receiver Performance for Pilot-Aided Frequency Selective CDMA Channels Using a MMSE
Switch Mechanism and Multipath Noise Canceller ..........c.ccvucnen.
Huang H. and I C.-L., Bell Labs, USA

Error Control Coding IT
Organiser: B. Vucetic

Soft-Decision Decoding of Binary Linear Block Codes Using t-AlgOrthim ......ccc.eecerrvecreeeurerceneieniecannnne
Kokkonen M. and Kalliojirvi K., Nokia Research Center, Finland

Sequentia] Decoding in Future Mobile Communications ...
Orten P. and Svensson A., Chalmers University of Technology, Sweden

Type-II Hybrid ARQ with Convolutional Codes over Block Fading Rayleigh Channels.........................
Malkamdiki E., Nokia Research Center, Finland and Leib H., McGill University, Canada

Multilevel Coding with Independent Decoding on Levels for Efficient Communication on
Static and Interleaved Fading Channels . .
Schramm P., Ericsson Eurolab Deutchland, German

Performance of a Coded Slow Frequency Hopping M-ary FSK with Clamped Average
Energy MetriC in OVETIay SYSIEIM ..ottt senc e sesase s ssss s assssssssssssesssnssnsnes
Pouttu A., University of Oulu and Juntti ], Finnish Air Force Headquarters, Finland

Low-Rate Multi-Dimensional Space-Time Codes for Both Slow and Rapid Fading Channels ..................
Tarokb V., Naguib A., Seshadri N., Calderband A. R., ATGT Labs-Research, USA

Wireless LANs

Design of Wideband Wireless LANs Through Performance Charts ...........cccevvcevuveerrescmmseesmeresescermeneenne
Ruggieri M., University of Roma, Italy

HIPERLAN System Performance under DCA and FCA ........oooooiorerirerse et assssseseesssssesness
Jones B.C. and Skellern D,J., Macquarie University, Australia

Microwave Oven Interference on Wireless LANs Operating in the 2.4 GHz ISM Band........ccccoovvveneunee
Kamerman A. and Erkocevic N., Lucent Technologies - WCND, The Netberlands

A Novel Technique for Quantitative Performance Evaluation of Wireless Local Area Networks .............
Bing B. and Subramanian R., Nanyang Technological University, Singapore
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