
Message from the Technical Program Chair

Welcome toIPtel2001, the second international workshop on Internet Telephony. The workshop follows
the successful first workshop held April 12 and 13, 2000 in Berlin, Germany. We received 41 papers, of
which we accepted 22. One of the accepted papers was withdrawn by the authors. In keeping with the
first workshop, this workshop is drawing a very international group of attendees, with close to half the
participants from Europe and Asia. About a third of the attendees are from academic institutions, with the
remainder split evenly between research labs and other corporate R&D.

In its commercial incarnation, Internet telephony is now about five years old, although initial practical
attempts date back to the early days of the Internet, with experimental work starting around 1974. However,
the displacement of the legacy circuit-switched telephone network is taking significantly longer than many
people had predicted. With hindsight, this is not surprising, given that Internet telephony is not a single
application or protocol, but rather an “eco system” with dozens of protocols and strong legal and regulatory
entanglements. The web started out as a self-contained system and then later acquired gateways into existing
data applications; Internet telephony has to immediately connect to about a billion telephone terminals.
Initially and currently, the main driver for Internet telephony is regulatory arbitrage, bypassing local access
charges or inflated international tariffs. Again, Internet telephony differs in this aspect from earlier tech-
nologies such as email, the web, text chat and peer-to-peer file sharing, which added fundamentally new
capabilities, in return for which users were willing to put up with unreliable and cumbersome service. We
are only slowly moving beyond replicating the existing telephone features and habits, realizing that Inter-
net telephony will succeed not by virtue of a small set of “killer application”, but rather by the ability to
quickly add thousands of small, but locally valuable, applications and its ability to be integrated seamlessly
with other Internet-based means of communications. These applications include instant messaging, event
notification and back-end services.

The workshop presents a snapshot of some of the technical problems that still need to be addressed in a
convincing way. As usual in this field, quality of service contributes the largest set of papers, with the addi-
tional requirement of measuring speech quality objectively. Interconnection to other systems, principally to
landline and mobile services, as well as between signaling systems, requires thought on how to isolate and
abstract the behavior across system boundaries.

As Internet telephony moves from research into deployment, operational issues need to be addressed,
exposing the limits of the existing set of Internet services and an Internet architecture evolved towards
supporting TCP-based client-server applications.

Initial efforts in service creation for IP telephony focused on APIs and then languages. Now, there is
strong interest in allowing features to be deployed across distributed systems.

Each paper was reviewed by at least three members of the technical program committee:

Mauricio Arango, Sun Microsystems
Wulf Bauerfeld, Detecon
Gregory Bond, AT&T Labs – Research
Scott Bradner, Harvard University
Georg Carle, GMD Fokus
Jon Crowcroft, University College London
Christian Huitema, Microsoft
G. S. Kuo, NCU
Thomas La Porta, Bell Laboratories, Lucent Technologies
Thomas Magedanz, GMD FOKUS
William Marshall, AT&T Labs – Research
D. Medhi, University of Missouri-Kansas City
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Dave Oran, Cisco
Joerg Ott, Universit¨at Bremen
Brian Rosen, Marconi
Jonathan Rosenberg, dynamicsoft
Henry Sinnreich, WorldCom
Ralf Steinmetz, GMD German National Research Center for Information Technology
Heiner Stüttgen, NEC CCRLE
Wilhelm Wimmreuter, Siemens
Lars Wolf, University of Karlsruhe
Adam Wolisz, TU Berlin

Ashutosh Dutta and Kundan Singh, Columbia University, helped with local arrangements, such as print-
ing the proceedings, registration and catering. Jiri Kuthan served as an informal general chair, offering
helpful advice, keeping things on a reasonable schedule and managing the workshop web pages. Columbia
University kindly let us use their physical facilities.

We would like to thank the following additional reviewers for their helpful expert comments on some of
the papers:

Noopur Bakshi
Wenyu Jiang
Jiri Kuthan
Jonathan Lennox
Paulo Mendes
Henning Sanneck
Kundan Singh
Dorgham Sisalem
Michael Smirnov
Salil Talaulikar
Karthik Venkataraman

Michael Smirnov and Jiri Kuthan, in particular, deserve recognition for their last-minute help when some
TPC member reviews were late.

We are pleased to be able to have Prof. Dave Farber (Univ. Pennsylvania) deliver the keynote address on
the topic “Predicting the Unpredictable - The FCC and the Future of Telecommunications and the Internet”.
Prof. Farber has just completed his service as chief technologist to the FCC.

Micromuse was kind enough to provide financial support for the workshop, allowing us to offer a dinner
for all attendees.

I hope that you find the technical program rewarding; your questions and comments will help to further
the technical work in this nascent community of researchers.

Henning Schulzrinne
Columbia University
Technical Program Chair, IPtel 2001

2



Technical Program

Monday, April 2, 2001

9:00 AM - 10:30 AM Opening and Keynote - Prof. Dave Farber

11:00 AM - 12:30 PM Quality of Service

On the eÆciency of voice over integrated services using granteed service
M. Buchli, D. Vleeschauwer, J. Janssen, A. Mo�aert, G. Petit . . . . . . . . . . . 6

Dimensioning Links for IP Telephony
I. Marsh, O. Hagsand, A. Andersson, B. Ahlgren . . . . . . . . . . . . . . . . . . . . . . 14

1:30 PM - 3:00 PM Addressing Accounting and Deployment

IP Telephony Accounting and WAN Deployment Experience
S. Ubik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Attribute Based Addressing for SIP
V. Tsiatsis, J. Chen, P. Agrawal, M. Srivastava . . . . . . . . . . . . . . . . . . . . . . . 31

Internet Telephony Traversal across Decomposed Firewalls and NATs
J. Kuthan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

3:30 PM - 5:30 PM Potpourri

ECLIPSE Feature Logic Analysis
G. Bond, F. Ivancic, N. Klarlund, R. Tre
er . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Centralized Conferencing using SIP
K. Singh, G. Nair, H. Schulzrinne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

An Adaptive Mechanism for Real-time Secure Speech Transmission over the In-
ternet

A. Aldini, R. Gorrieri, M. Roccetti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
Instant Messaging and Presence for Network Appliances using SIP

A. Roychowdhury, S. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73



Tuesday, April 3, 2001

9:00 AM - 10:30 AM Quality of Service II

Adaptive Delay aware error control for Internet Telephony
C. Boutremans,J. Boudec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Performance Analysis of Measurement-Based Call Admission Control on Voice
Gateways

F. Cao, H. Fang, M. Conlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
A Simulation Analysis of Aggregation Strategies in a WF2Q+ Schedulers Net-
work

R. Garroppo, S. Giordano, S. Niccolini, F. Russo . . . . . . . . . . . . . . . . . . . . . 102

11:00 AM - 12:30 PM Speech Quality

Conversational Speech Quality - The Dominating Parameters in VoIP Systems
H. Gierlich, F. Kettler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Impact of Packet Loss Location on Perceived Speech Quality
L. Sun, G. Wade, B. Lines, E. Ifeachor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

Modeling the e�ects of burst packet loss and recency on subjective voice quality
A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .123

1:00 PM - 2:30 PM Multiparty Sessions

Scalable Floor Control in Conferencing Environments: The RBone Approach
D. Trossen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

An Example of Using Presence and Availability in an Enterprise for Sponta-
neous, Multiparty, Multimedia Communications

H. Shim, C. Chung, M. Long, G. Patton, S. Dalal . . . . . . . . . . . . . . . . . . . . 138
Easy Accessible Voice Gateway between Mbone and ISDN/PSTN Networks

L. Liu, T. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

3:30 PM - 5:00 PM Interworking and Feature Interaction

Interworking Internet Telephony and Wireless Telecommunications Networks
J. Lennox, K. Murakami, M. Karaul, T. Porta, A. Kanagala . . . . . . . . . . .160

An Open Source H.323-SIP Gateway as Basis for Supplementary Service Inter-
working

R. Ackermann, V. Darlagiannis, M. Goertz, M. Karsten, R. Steinmetz . 169
An architecture for three challenging features

P. Zave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
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