Table of Contents

Multicasting 1

Channel Islands in a Reflective Ocean: Large Scale Event
Distribution in Heterogeneous Networks ........... ... ... ... .. .. .... 1
Jon Crowcroft

A Reliable Multicast Protocol with Delay Guarantees................... 10
Nicholas F. Maxemchuk

Optimizing QoS-Based Multicast Routing in Wireless Networks:
A Multi-objective Genetic Algorithmic Approach ...................... 28
Abhishek Roy, Sajal K. Das

Differentiated Services I

An Experimental Study of Probing-Based Admission Control for

DiffServ Architectures .. ... ... .. . 49
Susana Sargento, Roger Salgado, Miguel Carmo, Victor Marques,
Rui Valadas, Edward Knightly

High Performance DiffServ Mechanism for Routers and Switches:
Packet Arrival Rate Based Queue Management for Class Based Scheduling 62
Bartek Wydrowski, Moshe Zukerman

Session-Aware Popularity Resource Allocation for
Assured Differentiated Services ......... ... 74
Paulo Mendes, Henning Schulzrinne, Edmundo Monteiro

Network Performance I

Most Probable Path Techniques for Gaussian Queueing Systems ......... 86
Ilkka Norros

On the Queue Tail Asymptotics for General Multifractal Traffic.......... 105
Sdndor Molndr, Trang Dinh Dang, Istvdn Maricza

Some Models for Contention Resolution in Cable Networks .............. 117
Onno Boxma, Dee Denteneer, Jacques Resing



XVIII Table of Contents

Self-Organizing Networks: Services and Protocols

Adaptive Creation of Network Applications in the Jack-in-the-Net
Architecture. ... .. o 129
Tomoko Itao, Tetsuya Nakamura, Masato Matsuo, Tatsuya Suda,
Tomonori Aoyama

Anchored Path Discovery in Terminode Routing ....................... 141
Ljubica Blazevié, Silvia Giordano, Jean-Yves Le Boudec

Distributed Transmission Scheduling Using Code-Division
Channelization ... ........ .t e e e 154
Lichun Bao, J.J. Garcia-Luna-Aceves

Call Admission Control

Towards Efficient Decision Rules for Admission Control Based on
the Many Sources Asymptotics . ..........oiiiiin i 166
Gergely Seres, Arpdd Szldvik, Janos Zdtonyi, Jozsef Bird

QoS with an Edge-Based Call Admission Control in IP Networks ........ 178
Daniel R. Jeske, Behrokh Samadi, Kazem Sohraby, Yung-Terng Wanyg,
Qinging Zhang

Admission Control and Capacity Management for
Advance Reservations with Uncertain Service Duration ................. 190
Yeali S. Sun, Yung-Cheng Tu, Meng Chang Chen

Voice/Video Performance Modeling

Performance Evaluation of the Deadline Credit Scheduling Algorithm
for Soft-Real-Time Applications in Distributed Video-on-Demand Systems 202
Adamantia Alexandraki, Michael Paterakis

The Impact of Replacement Granularity on Video Caching .............. 214
Elias Balafoutis, Antonis Panagakis, Nikolaos Laoutaris,
Toannis Stavrakakis

Utility Analysis of Simple FEC Schemes for VoIP ...................... 226
Parijat Dube, Eitan Altman

Web Access

A Power Saving Architecture for Web Access from Mobile Computers . ... 240

Giuseppe Anastasi, Marco Conti, Enrico Gregori, Andrea Passarella

A Resource/Connection Management Scheme for HT' TP Proxy Servers ... 252
Takuya Okamoto, Tatsuhiko Terai, Go Hasegawa, Masayuki Murata



Table of Contents XIX

Measurement-Based Modeling of Internet Round-Trip Time Dynamics
Using System Identification ......... .. .. ... . . i 264
Hiroyuki Ohsaki, Mitsushige Morita, Masayuki Murata

Optical Networks

Optimal Link Capacity Dimensioning in Proportionally Fair Networks . ... 277
Michat Piéro, Gdbor Malicsko, Gabor Fodor

Load Balancing in WDM Networks through Adaptive Routing Table
Changes . ...t 289
Mauro Brunato, Roberto Battiti, Elio Salvadori

Models for the Logical Topology Design Problem....................... 301
Nicolas Puech, Josué Kuri, Maurice Gagnaire

Dynamic Shaping for Self-Similar Traffic Using Network Calculus ........ 314
Halima Elbiaze, Tijani Chahed, Tilin Atmaca, Gérard Hébuterne

Network and Traffic Modeling

Is Admission-Controlled Traffic Self-Similar? .......................... 327
Giuseppe Bianchi, Vincenzo Mancuso, Giovanni Neglia

Analysis of CMPP Approach in Modeling Broadband Traffic ............ 340
R.G. Garroppo, S. Giordano, S. Lucetti, M. Pagano

A Mathematical Model for IP over ATM . ... ... . .. 352
Irena Atov, Richard J. Harris

Analysis and Comparison of Internet Topology Generators .............. 364
Damien Magoni, Jean-Jacques Pansiot

Ad Hoc Networks

Energy Efficient Design of Wireless Ad Hoc Networks .................. 376
Carla-Fabiana Chiasserini, Imrich Chlamtac, Paolo Monti,
Antonio Nucci

Performance of Multipoint Relaying in Ad Hoc Mobile Routing
Protocols . ... 387
Philippe Jacquet, Anis Laouiti, Pascale Minet, Laurent Viennot

An Adaptive Location-Aware MAC Protocol for Multichannel Multihop
Ad-Hoc Networks . ... ..o 399
Zi-Tsan Chou, Ching-Chi Hsu, Ferng-Ching Lin

Capacity Assignment in Bluetooth Scatternets — Analysis and
Algorithms . .. ..o 411
Gil Zussman, Adrian Segall



XX Table of Contents

Resource Allocation 1

Optimization-Based Congestion Control for Multicast
CommuniCations . . . ..ottt 423
Jonathan K. Shapiro, Don Towsley, Jim Kurose

Severe Congestion Handling with Resource Management in Diffserv

on Demand . ........ .. 443
Andras Csaszar, Attila Takdcs, Rébert Szabd, Viora Rexhepi,
Georgios Karagiannis

Resource Allocation with Persistent and Transient Flows................ 455
Supratim Deb, Ayalvadi Ganesh, Peter Key

LAN and PAN

A Novel and Simple MAC Protocol for High Speed Passive Optical LANs . 467
Chuan Heng Foh, Moshe Zukerman

The Bluetooth Technology: State of the Art and Networking Aspects ... .. 479
Dajana Cassioli, Andrea Detti, Pierpaolo Loreti, Franco Mazzenga,
Francesco Vatalaro

Time and Frequency Synchronization for Hiperlan/2.................... 491
Anna Berno, Nicola Laurenti

Performance of Wireless Networks

Performance Analysis of a Forwarding Scheme for Handoff in HAWAII. . .. 503
Chris Blondia, Olga Casals, Lloreng Cerda, Gert Willems

Evaluating the Performance of a Network Management Application

Based on Mobile Agents .. .......couuiiiinii 515
Marcelo G. Rubinstein, Otto Carlos Muniz Bandeira Duarte,
Guy Pujolle

Performance Evaluation on WAP and Internet Protocol over 3G

Wireless Networks ... ... e 527
Hidetoshi Ueno, Norihiro Ishikawa, Hideharu Suzuki,
Hiromitsu Sumino, Osamu Takahashi

Multimedia

Performance Evaluation of H.263-Based Video Transmission in
an Experimental Ad—Hoc Wireless LAN System ....................... 539
Matias Freytes

Differentiated Services Based Priority Dropping and Its
Application to Layered Video Streams . ........... ... oo, 551
Markus Fidler



Table of Contents XXI

Optimal Feedback for Quality Source-Adaptive Schemes in

Multicast Multi-layered Video Environments .......................... 563
Paulo André da Silva Goncgalves, José Ferreira de Rezende,
Otto Carlos Muniz Bandeira Duarte, Guy Pujolle

A Fibre Channel Dimensioning for a Multimedia System with
Deterministic QOS .. ... it 575
Laurent George, Dana Marinca, Pascale Minet

Transmission Control Protocol (TCP)

On the Resource Efficiency of Explicit Congestion Notification........... 588
Kostas Pentikousis, Hussein Badr

Sender-Side TCP Modifications: An Analytical Study................... 600
R. Lo Cigno, G. Procissi, Mario Gerla

Modeling a Mixed TCP Vegas and TCP Reno Scenario ................. 612
Andrea De Vendictis, Andrea Baiocchi

Performance Sensitivity and Fairness of ECN-Aware ‘Modified TCP’ ... .. 624
Archan Misra, Teunis J. Ott

Future Wireless Networks 1

Call Admission Control for 3G CDMA Networks with Differentiated QoS . 636
Qian Huang, Hui Min Chen, King Tim Ko, Sammy Chan,
King Sun Chan

Performance Evaluation of Channel Switching Scheme for Packet
Data Transmission in Radio Network Controller .................... ... 648
Yoshiaki Ohta, Kenji Kawahara, Takeshi Ikenaga, Yuji Oie

An Optimal Reservation-Pool Approach for Guaranteeing the
Call-Level QoS in Next-Generation Wireless Networks .................. 660
Fei Hu, Neeraj K. Sharma

A New Adaptive Channel Reservation Scheme for Handoff Calls in

Wireless Cellular Networks . .. ... . i 672
Zhong Xu, Zhenqiang Ye, Srikanth V. Krishnamurthy,
Satish K. Tripathi, Mart Molle

Internet Protocol (IP)

Connection of Extruded Subnets: A Solution Based on RSIP ............ 685
Cédric de Launois, Aurélien Bonnet, Marc Lobelle

Adjusted Probabilistic Packet Marking for IP Traceback ................ 697
Tao Peng, Christopher Leckie, Kotagiri Ramamohanarao



XXII  Table of Contents

Tuning Delay Differentiation in IP Networks Using Priority
Queueing Models . ... ... 709
Pedro Sousa, Paulo Carvalho, Vasco Freitas

QoS-Conditionalized Handoff for Mobile IPv6 ......................... 721
Xiaoming Fu, Holger Karl, Cornelia Kappler

Queueing Models

On Loss Probabilities in Presence of Redundant Packets with
Random Drop .. ... 731
Parijat Dube, Omar Ait-Hellal, Fitan Altman

Performance Analysis of a GI-G-1 Preemptive Resume Priority Buffer . ... 745
Joris Walraevens, Bart Steyaert, Herwig Bruneel

Analysis of the Discrete-Time G(%)/Geom/c Queueing
Model ... 757
Sabine Wittevrongel, Herwig Bruneel, Bart Vinck

On a Theory of Interacting Queues.............c.o ... 769
Alexander Stepanenko, Costas C. Constantinou,
Theodoros N. Arvanitis, Kevin Baughan

Satellite Networks

Analysis of a MAC Protocol for a Time-Code Air Interface in LEO
Mobile Satellite Systems .. ... 778
Romano Fantacci, Giovanni Giambene

Performance Analysis of LEO Satellite Networks .. ..................... 790
A. Halim Zaim, Harry G. Perros, George N. Rouskas

Gateway Architecture for DVB-RCS Satellite Networks ................. 802
Antonio Pietrabissa, Cristiana Santececca

Connection Admission Control CAC and Differentiated Resources
Allocation RA in a Low Earth Orbit LEO Satellite Constellation......... 814
Rima Abi Fadel, Samir Tohmé

Resource Allocation I1

Dimensioning Bandwidth for Elastic Traffic ........... ... .. .. ... ... 826
Zhong Fan

Fair Adaptive Bandwidth Allocation: A Rate Control Based Active
Queue Management Discipline . ....... .. .. ... . i i 838
Abhinav Kamra, Huzur Saran, Sandeep Sen, Rajeev Shorey



Table of Contents XXIII

Distributed Scheduling via Pricing in a Communication Network ......... 850
Tiina Heikkinen

Performance of Optical Networks

A Simulation Study of Access Protocols for Optical Burst-Switched
Ring Networks. ... ... 863
Lisong Xu, Harry G. Perros, George N. Rouskas

Capacity Efficiency of Distributed Path Restoration Mechanisms
in Optical Mesh Networks. . ....... .. .. i i 875
Bart Rousseau, Fabrice Poppe

Helios: A Broadcast Optical Architecture ......... ... ... ... ... ....... 887
Ilia Baldine, Laura E. Jackson, George N. Rouskas

Future Wireless Networks I1

Service and Network Management Interworking in Future Wireless

SYSLEINS . . ottt 899
V. Tountopoulos, V. Stavroulaki, P. Demestichas, N. Mitrou,
M. Theologou

Scheduling Differentiated Traffic in Multicarrier Unlicensed Systems . .. ... 911
Giannis F. Marias, Lazaros Merakos

A Simple Model for Calculating SIP Signalling Flows in 3GPP IP
Multimedia Subsystems . ........ ... 924
Alexander A. Kist, Richard J. Harris

Multiprotocol Label Switching (MPLS)

Dynamic Online Routing Algorithm for MPLS Traffic Engineering ....... 936
W. Szeto, R. Boutaba, Y. Iraqi

Optimal Capacity Provisioning for Label Switched Paths in MPLS
Networks . ... 947
C. Bruni, C. Scoglio, S. Vergari

A New Class of Online Minimum-Interference Routing Algorithms ....... 959
Ilias Iliadis, Daniel Bauer

Performance Analysis of Dynamic Lightpath Configuration for WDM
Asymmetric Ring Networks . ... ... i i 972
Takuji Tachibana, Shoji Kasahara



XXIV Table of Contents

Networks Performance I1

A Queueing Model for a Wireless GSM/GPRS Cell with Multiple
Service Classes ... ..ottt 984
D.D. Kouvatsos, K. Al-Begain, I. Awan

Integrated Multi-purposed Testbed to Characterize the Performance

of Internet Access over Hybrid Fiber Coaxial Access Networks ........... 996
Hung Nguyen Chan, Belen Carro Martinez, Rafa Mompo Gomez,
Judith Redoli Granados

802.11 LANSs: Saturation Throughput in the Presence of
NOISE . o ot 1008
Vladimir Vishnevsky, Andrey Lyakhov

Efficient Simulation of Blocking Probabilities for Multi-layer
Multicast Streams. . .. ...ttt 1020
Jouni Karvo

Multicasting 11

Aggregated Multicast — A Comparative Study ........... ... ... ..... 1032
Jun-Hong Cui, Jinkyu Kim, Dario Maggiorini, Khaled Boussetta,
Mario Gerla

New Center Location Algorithms for Shared Multicast Trees ........... 1045
Young-Chul Shim, Shin-Kyu Kang

A Multicast FCFS Output Queued Switch without Speedup ............ 1057
Maurizio A. Bonuccelli, Alessandro Urpi

Fault-Tolerant Support for Reliable Multicast in Mobile Wireless
SYSEEINS . . ottt 1069
Giuseppe Anastasi, Alberto Bartoli, Flaminia L. Luccio

Posters Session

JumpStart: A Just-in-Time Signaling Architecture for WDM
Burst-Switched Networks ........ ... . 1081
Ilia Baldine, Harry G. Perros, George N. Rouskas, Dan Stevenson

Device Discovery in Bluetooth Networks: A Scatternet Perspective ... ... 1087
Stefano Basagni, Raffaele Bruno, Chiara Petrioli

QoS Evaluation of Real-Time Applications over a Multi-domain
DiffServ Experimental Test-Bed......... ... .. ... .. ... .. ... ....... 1093
G. Carrozzo, V. Chionsini, S. Giordano, S. Niccolini

A New Policy Based Management of Mobile IP Users.................. 1099
Hakima Chaouchi, Guy Pujolle



Table of Contents XXV

A Framework for Policy-Based Management of QoS Aware IP Networks . 1105
P. Cremonese, M. Esposito, S. Giordano, M. Mondini, S.P. Romano,
G. Ventre

SIP-H323: A Solution for Interworking Saving Existing Architecture . . . .. 1111
G. De Marco, S. Loreto, G. Sorrentino, L. Veltri

High Router Flexibility and Performance by Combining Dedicated

Lookup Hardware (IFT), off the Shelf Switches

and LinuX . ..o 1117
Christian Duret, Francis Rischette, Joél Lattmann,
Valéry Laspreses, Pim Van Heuven, Steven Van den Berghe,
Piet Demeester

Group Security Policy Management for IP Multicast and Group Security. 1123
Thomas Hardjono, Hugh Harney

Issues in Internet Radio........ .. ... 1129
Yasushi Ichikawa, Kensuke Arakawa, Keisuke Wano, Yuko Murayama

I/O Bus Usage Control in PC-Based Software Routers................. 1135
Oscar-Ivan Lepe-Aldama, Jorge Garcia-Vidal

Multiple Access in Ad-Hoc Wireless LANs with Noncooperative Stations . 1141
Jerzy Konorski

Next Generation Networks and Services in Slovenia ................... 1147
Andrej Kos, Janez Bester, Peter Homan

Minimizing the Routing Delay in Ad Hoc Networks
through Route-Cache TTL Optimization............................. 1153
Ben Liang, Zygmunt J. Haas

Long-Range Dependence of Internet Traffic Aggregates ................ 1159
Solange Lima, Magda Silva, Paulo Carvalho, Alexandre Santos,
Vasco Freitas

Improved Initial Synchronisation in the Presence of Frequency
Offset in UMTS FDD Mode . .. ..o it i 1165

Valentina Lomi, Gianfranco L. Pierobon, Daniele Tonetto,
Lorenzo Vangelista

Scalable Adaptive Hierarchical Clustering ............ ... . ... . ...... 1172
Laurent Mathy, Roberto Canonico, Steven Simpson, David Hutchison

How to Achieve Fair Differentiation ............ ... ... ... ... ... ...... 1178
Eeva Nyberg, Samuli Aalto



XXVI Table of Contents

Measurement-Based Admission Control for Dynamic Multicast Groups
in Diff-Serv Networks. ... ... .. 1184
Elena Pagani, Gian Paolo Rossi

A Framework to Service and Network Resource Management in
Composite Radio Environments. ........... ... i i 1190
L.-M. Papadopoulou, V. Stavroulaki, P. Demestichas, M. Theologou

JESA Service Discovery Protocol
(Efficient Service Discovery in Ad-Hoc Networks) ..................... 1196
Stephan Preufl

Performance Simulations of a QoS Aware Caching Method ............. 1202
Pertti Raatikainen, Mika Wikstrom, Timo Hdamaldinen

Call Admission Control for Multimedia Cellular Networks Using
Neuro-dynamic Programming........... ... ... ... .. .. o i 1208
Sidi-Mohammed Senouci, André-Luc Beylot, Guy Pujolle

Aspects of AMnet Signaling ........... .. .. i 1214
Anke Speer, Marcus Schéller, Thomas Fuhrmann, Martina Zitterbart

Virtual Home Environment for Multimedia Services in
3 Generation NetWOrKS . . . ... e 1221
Orazio Tomarchio, Andrea Calvagna, Giuseppe Di Modica

On Providing End-To-End QoS Introducing a Set of Network Services
in Large-Scale IP Networks. ... ... ... ... .. .. i 1227
E. Tsolakou, E. Nikolouzou, S. Venieris

SaTPEP: A TCP Performance Enhancing Proxy for Satellite Links. . . . .. 1233
Dimatris Velenis, Dimitris Kalogeras, Basil Maglaris

An Overlay for Ubiquitous Streaming over Internet.................... 1239
Chai Kiat Yeo, Bu Sung Lee, Meng Hwa Er

A Measurement-Based Dynamic Guard Channel Scheme for Handover
Prioritization in Cellular Networks .............. .. .. ... ... oo, 1245
Roland Zander, Johan M. Karlsson

Author Index . ... ... 1253



