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Preface

The Internet has nearly a ten year history as a global, public communication
infrastructure. The two applications that have created the demand from private
and business users have been the World-Wide Web and electronic mail. We have
in the last five years seen the rapidly emerging popularity of peer-to-peer sharing
of files, mostly for music, and to a more limited extent also the introduction of
Internet telephony, television, and radio. These services place demands on the
infrastructure that are higher with respect to quality and connectivity than web
surfing and e-mail.

Mobile (cellular) telephony has rivaled the Internet with respect to growth
during the last decade. The hitherto separate networks are now set to merge
into a mobile Internet that will give wireless access to all Internet services. The
ambition behind the Internet’s continuing development is that it should serve as
a general-purpose infrastructure and provide adequate support for all types of
applications in terms of quality, connectivity, and cost. Thus the demands made
on all Internet services must also be met by wireless access, and the circuit
quality of a voice connection for mobile telephony must also be provided in the
wired IP networks.

This volume of the Lecture Notes in Computer Science series contains 22
research papers that address in particular the problems associtated with provid-
ing quality of service to communication applications. The contributions pertain
to traffic engineering and quality-of-service routing, performance evaluation, ex-
plicit mechanisms and methods for the provision of quality, and to quality of
service in wireless access networks. The goal of the research community is to
ensure sufficient quality from network services and end systems so that the com-
munication applications appear natural to use and the intermediating systems
do not interfere in the information exchange between the persons or the ma-
chines. We wish to support all applications for every user over any network; in
short, to provide quality for all!

The papers in this volume were accepted for the Fourth COST Action 263
International Workshop on Quality of Future Internet Services, QoFIS 2003. It
took place on October 1-2, 2003 at the Royal Academy of Engineering Sciences
in Stockholm, Sweden, and was arranged by the Laboratory for Communication
Networks of KTH, the Royal Institute of Technology. QoFIS 2003 followed the
highly successful workshops in Zurich in 2002, Coimbra in 2001, and Berlin in
2000. It was the last workshop for the COST Action 263; it continues under the
auspices of the European Union Network of Excellence E-NEXT. The workshop
was organized in seven sessions and featured two invited talks by Dr. James
Roberts of France Telecom R&D and Prof. Jon Crowcroft of the University
of Cambridge. In addition to the main technical program, the third day of the
workshop on October 3 was dedicated to QoS in wireless networks. The program
consisted of invited presentations and was organized by Prof. Jens Zander of
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the KTH Center for Wireless Systems and Dr. Bengt Ahlgren of the Swedish
Institute of Computer Science.

The workshop received 73 submissions, which underwent strict peer review by
members of the program committee or reviewers assigned by them; each member
provided on average six reviews. It is our pleasure to acknowledge the excellent
work of the program committee in helping to select the papers for the program
from the submissions. This work was done in addition to the daily business and
we were fortunate to have such a committed and careful group of experts to help
us.

The arrangements for the workshop were handled by a wonderfully dedicated
local organizations committee, by Prof. Peter Sjdin. They managed the Conf-
Man paper handling system, the QoFIS web site (now with its own registered
domain), the preparation of the camera-ready papers for the proceedings in this
volume, and much more. We would also like to thank Mrs Barbro Redin, the sec-
retary for LCN at KTH, who did most of the work for the conference regarding
accommodations, registrations, and social events. We also extend our gratitude
to our sponsors, in particular Vinnova, the Swedish Agency for Innovation Sys-
tems.

We learned about the untimely death of our dear colleage Prof. Olga Casals
on June 11 and would like to dedicate this volume to her memory.

October 2003 Gunnar Karlsson
Michael Smirnov

COFIS



Organization

QoFIS 2003 was organized by the Laboratory for Communication Networks
(LCN) of KTH, the Royal Institute of Technology (Sweden).

Executive Committee

General Chair: Gunnar Karlsson KTH, Sweden
Technical Program Co-chair: ~ Michael Smirnov. FhG FOKUS, Germany
Technical Program Co-chair:  Gunnar Karlsson KTH, Sweden
Local Organization Chair: Peter Sjodin KTH, Sweden

Steering Committee

Fernando Boavida University of Coimbra, Portugal

Jon Crowcroft University of Cambridge, UK

Gunnar Karlsson KTH, Sweden

James Roberts France Telecom R&D, France

Michael Smirnov FhG FOKUS, Germany

Burkhard Stiller UniBw Munich, Germany and ETH Ziirich,

Switzerland



VIII  Organization

Program Committee

Bengt Ahlgren
Arturo Azcorra
Hans van den Berg
Chris Blondia
Torsten Braun
Fernando Boavida
Olivier Bonaventure
Georg Carle

Olga Casals

Jon Crowcroft
Michel Diaz

Jordi Domingo-Pascual

Peder Emstad
Gisli Hjalmtysson
David Hutchison

Yevgeni Koucheryavy

Marko Luoma
Hermann de Meer
Edmundo Monteiro
Rob van der Mei
Giovanni Pacifici
George Pavlou
Guido Petit
Thomas Plagemann
Mihai Popa
George Polyzos
Dimitris Serpanos
Vasilios Siris
Michael Smirnov
Josep Solé-Pareta
Toannis Stavrakakis
Burkhard Stiller

Piet Van Mieghem
Giorgio Ventre
Jorma Virtamo
Lars Wolf

Adam Wolisz

SICS, Sweden

UC3M, Spain

TNO Telecom, The Netherlands
Univ. Antwerp, Belgium
Univ. of Bern, Switzerland
Univ. of Coimbra, Portugal
UCL, Belgium

Univ. Tiibingen, Germany
UPC, Spain

Univ. of Cambridge, UK
LAAS, France

UPC, Spain

NTNU, Norway

Reykjavik Univ., Iceland
Univ. Lancaster, UK

TUT, Finland

HUT, Finland

Univ. College London, UK
Univ. of Coimbra, Portugal
TNO Telecom, The Netherlands
IBM TJ Watson, USA
Univ. of Surrey, UK
Alcatel, Belgium

Univ. of Oslo, Norway
Procetel, Romania

AUEB, Greece

Univ. of Patras, Greece

ICS-FORTH and Univ. of Crete, Greece

FhG FOKUS, Germany
UPC, Spain
Univ. of Athens, Greece

UniBw Munich, Germany and ETH Ziirich,

Switzerland

Delft Univ. of Tech., The Netherlands

Univ. of Napoli, Italy

HUT, Finland

TU Braunschweig, Germany
TU Berlin, Germany



Local Organization Committee

Juan Alonso
Gyorgy Dan
Henrik Lundqvist

Tan Marsh
Ignacio Mas
Evgeny Ossipov

Organization X

Peter Sjodin
Héctor Velayos

Reviewers
S. Aalto J. Harju D. Moltchanov
A. Acharya Hasan J. Orvalho
J. Albrecht D. Hausheer P. Owezarski
J. Alonso T. Heinis A. Papaioannou
P. Antoniadis M. Heissenbiittel C. Pelsser
G. Auriol 0. Helgason P. Pinto
M. Bagnulo A. Houyou P. Racz
P. Barlet-Ros M. Howarth C. Reichert
M. Bechler N. Huu Thanh P. Reviriego
O. Brun E. Hyytia J. Da Silva
B. Brynjulfsson J. Karvo P. Salvione
D. Careglio M. Klinkowski S. Sanchez-Lopez
L1. Cerda T. Koulouris A. Santos
S. Chan P. Kurtansky S. Sivasubramanian
C. Chassot P. Kuusela I. Soto
M. Curado V. Laatu S. Soursos
J. Cushnie N. Larrieu H. Sverrisson
J. Diederich D. Larrabeiti A. Tantawi
M. Dramitinos P. Lassila S. Uhlig
E. Efstathiou A. Makki H. Velayos
A. Garcia J. Mangues-Bafalluy J. Walpole
S. Georgouls I. Més N. Wang
J. Gerke X. Masip-Bruin
C. Griwodz J. Mischke
Sponsoring Institutions
v o Wirelag

<=

#

* it~ Wireless @KTH o‘“
WINNOWA  ~+, syee”

VERKET FOR INNOVATIONSSYSTEM

ROYAL INSTITUTE
OF TECHNOLOGY



Table of Contents

Performance Analysis

On the Impacts of Traffic Shaping on End-to-End Delay Bounds
in Aggregate Scheduling Networks ......... .. ... . ... . i 1
Markus Fidler

An Adaptive RIO (A-RIO) Queue Management Algorithm .............. 11
Julio Orozco and David Ros

Deterministic End-to-End Delay Guarantees
in a Heterogeneous Route Interference Environment .................... 21
Florian-Daniel Otel and Jean-Yves Le Boudec

Delay Bounds for FIFO Aggregates: A Case Study ..................... 31
Luciano Lenzini, Enzo Mingozzi, and Giovanni Stea

Quality of Service Provisioning

Comparative Performance Analysis of RSVP and RMD ................. 41
Andrds Csdszar and Attila Takdcs

Global Time for Interactive Applications over Global Packet Networks. . . .. 52
Mario Baldi and Yoram Ofek

The Performance of Endpoint Admission Control Based on Packet Loss... 63
Ignacio Mas, Viktoria Fodor, and Gunnar Karlsson

TFRC Contribution to Internet QoS Improvement ..................... 73
Nicolas Larrieu and Philippe Owezarski

Adaptive Bandwidth Provisioning with Explicit Respect
to QoS Requirements . .. ... ..ot 83
Hung Tuan Tran and Thomas Ziegler

Wide Area Measurements of Voice over IP Quality ..................... 93
Ian Marsh, Fengyi Li, and Gunnar Karlsson

Traffic Engineering and Routing

Bi-directional Search in QoS Routing .......... ... .. .. ... .. ... ... 102
Fernando A. Kuipers and Piet Van Mieghem

The NAROS Approach for IPv6 Multihoming with Traffic Engineering. ... 112
Cédric de Launois, Olivier Bonaventure, and Marc Lobelle



XII Table of Contents

Adaptive Multipath Routing Based on Local Distribution
of Link Load Information ........... .. .. . ... . . . ... 122
ITvan Gojmerac, Thomas Ziegler, and Peter Reichl

Statistical Point-to-Set Edge-Based Quality of Service Provisioning....... 132
Satish Raghunath and Shivkumar Kalyanaraman

Local Area and Multi-hop Wireless Networks

A Dynamic Bandwidth Allocation Algorithm

for IEEE 802.11e WLANs with HCF Access Method ................... 142
Gennaro Boggia, Pietro Camarda, Claudio Di Zanni, Luigi A. Grieco,
and Saverio Mascolo

Performance Analysis of an Enhanced IEEE 802.11
Distributed Coordination Function Supporting Service Differentiation . ... 152
Bo Li and Roberto Battiti

Scheduling Time-Sensitive Traffic on 802.11 Wireless LANs.............. 162
Martin Heusse, Paul Starzetz, Franck Rousseau,
Gilles Berger-Sabbatel, and Andrzej Duda

Throughput Analysis of a Probabilistic Topology-Unaware
TDMA MAC Policy for Ad-hoc Networks . ........ ... ... ... ... ...... 172
Konstantinos Oikonomou and loannis Stavrakakis

Study of the Capacity of Multihop Cellular Networks .................. 182
Antonis Panagakis, Elias Balafoutis, and Ioannis Stavrakakis

Cellular Networks

Influence of Power Control and Link-Level Retransmissions
on WIreless TCP . ..ot e e e e 193
Niels Moller and Karl Henrik Johansson

A Users’ Satisfaction Driven Scheduling Strategy
for Wireless Multimedia QoS ....... ... ... . ... . 203
Leonardo Badia, Michele Boaretto, and Michele Zorzi

Effects on TCP from Radio-Block Scheduling
in WCDMA High Speed Downlink Shared Channels .................... 214
Ulf Bodin and Arne Simonsson

Author Index ... . . 225





