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MobiCom 2002
Conference Overview
Welcome to Atlanta and to MobiCom 2002, the Eighth
Annual International Conference on Mobile Computing and
Networking. This annual series of conferences, sponsored by
ACM SIGMOBILE, serves as the premier international forum
addressing networks, systems, algorithms, and applications
that support the symbiosis of mobile computers and wireless
networks.
The conference covers all areas of mobile
computing and wireless and mobile networking at the link
layer and above. This year’s conference follows on the great
successes of the previous conferences in this series:
1995:
1996:
1997:
1998:
1999:
2000:
2001:

Berkeley, California, USA
Rye, New York, USA
Budapest, Hungary
Dallas, Texas, USA
Seattle, Washington, USA
Boston, Massachusetts, USA
Rome, Italy

The explosive growth of wide-area cellular systems and local
area wireless networks, and the emergence of home area radio
networks and personal area body networks, are just the
beginning of “The Wireless Revolution.” The ultimate goal of
uncompromised connectivity and performance for mobile
computing devices requires that we meet the challenge of
creating fully integrated, seamless, fault-tolerant, and
heterogeneous networks composed of fully distributed, energy
efficient, and ubiquitous mobile computing platforms.
The realization that wireless connectivity profoundly affects
the way we compute, communicate, and interact motivates us
to better comprehend all aspects of the enabling underlying
systems and the interactions between them. Making truly
tetherless computing possible demands that we carefully
evaluate, enhance, and perhaps re-design our networks,
systems, algorithms, and applications.
The technical program of the conference is highly selective,
based on detailed reviews and discussions by an outstanding
technical program committee. A number of social and
technical events, such as speeches by visionary and informed
leaders in the field, panels on timely and controversial topics,
tutorials on the basics and advances in the field, and
workshops focused on the pressing issues of the day, provide
ample opportunities for learning, educating, debating, and
exchanging information between users, providers, and
researchers. We sincerely hope you enjoy your time in
Atlanta and that you find the conference both productive and
rewarding.

About ACM and SIGMOBILE
The annual MobiCom conference series is sponsored by ACM
SIGMOBILE, the Association for Computing Machinery’s
Special Interest Group on Mobility of Systems, Users, Data,
and Computing. Founded in 1947, ACM is the world’s first
educational and scientific computing society. Today, ACM
serves a membership of more than 80,000 computing
professionals in more than 100 countries in all areas of
industry, academia, and government.
The spectrum of topics addressed by ACM SIGMOBILE
share one common theme — mobility. The group's technical
scope reflects the emerging symbiosis of portable computers
and wireless networks, addressing the convergence of
mobility, computing, and information organization, its access,
services, management, and applications. Members of ACM
SIGMOBILE are active in the development of new
technologies and techniques for mobile and wireless
computing and communications. Upcoming SIGMOBILE
events include the following conferences:
• The First Annual International Conference on
Mobile Systems, Applications, and Services
(MobiSys 2003), San Francisco, California, USA, May

5–8, 2003. Submissions due October 7, 2002.
• The Fourth ACM International Symposium on
Mobile Ad Hoc Networking and Computing
(MobiHoc 2003), Annapolis, Maryland, USA, June

1–3, 2003. Submissions due December 2, 2002.
• The Ninth ACM International Conference on
Mobile Computing and Networking (MobiCom
2003), being planned for San Diego, California, USA,

September 2003.

SIGMOBILE Executive Committee
Victor Bahl, Chair
Mary Baker, Vice Chair
Andrew T. Campbell, Secretary
David B. Johnson, Treasurer

Microsoft Research
Stanford University
Columbia University
Rice University

For More Information
In addition to the annual conferences above, SIGMOBILE is
involved in a wide range of activities, including publishing a
quarterly journal/newsletter, Mobile Computing and
Communications Review (MC2R); sponsoring and promoting a
range of new workshops in the area; and keeping members
informed about news, articles, and events related to our field.
To find out more about ACM SIGMOBILE activities or
membership, please visit the SIGMOBILE Home Page on the
Web at http://www.sigmobile.org/.

MobiCom 2002
Keynote Speaker
A Wireless Link Perspective in Mobile Networking
Anthony Ephremides (University of Maryland, USA)
Anthony Ephremides received a
B.S. from the National Technical
University of Athens (1967), and
M.S. (1969) and Ph.D. (1971)
degrees from Princeton University,
all in Electrical Engineering. He
has been at the University of
Maryland
since
1971,
and
currently holds a joint appointment
as Professor in the Electrical
Engineering Department and in the Institute of Systems
Research (ISR) of which he is a founding member. He is
co-founder of the NASA Center for Commercial Development
of Space on Hybrid and Satellite Communications Networks
established in 1991 at Maryland as an offshoot of the ISR. He
served as Co-Director of that Center from 1991 to 1994.
He was the General Chairman of the 1986 IEEE Conference
on Decision and Control and of the 1991 IEEE International
Symposium on Information Theory, and was the Technical
Program Co-Chair of IEEE INFOCOM in 1999 and the IEEE
International Symposium on Information Theory in 2000. He
won the IEEE Donald E. Fink Prize Paper Award (1992) and
was the first recipient of the ACM SIGMOBILE Award for
contributions to wireless communications (1997). He has
been the President of the Information Theory Society of the
IEEE (1987) and has served on its Board of Governors almost
continuously from 1981 until the present. He was elected to
the Board of Directors of the IEEE in 1989 and 1990.
Dr. Ephremides has authored or co-authored over 100
technical journal papers and 300 technical conference
presentations. He has also contributed chapters to several
books and edited numerous special issues of scientific
journals. He has also won awards from the Maryland Office
of Technology Liaison, for the commercialization of products
and ideas stemming from his research. He has served on the
Editorial Boards of the IEEE Transactions on Automatic
Control, IEEE Transactions on Information Theory, the
Journal of Wireless Networks, and the International Journal of
Satellite Communications. Dr. Ephremides' interests are in the
areas of communication theory, communication systems and
networks, queueing systems, signal processing, and satellite
communications.
His research has been continuously
supported since 1971 by NSF, NASA, ONR, ARL, NRL,
NSA, and Industry.

MobiCom 2002
Technical Program
Monday, September 23
7:30 AM–5:30 PM

Registration Open

9:00 AM–12:30 PM

Tutorial 1 (Half-Day, Morning)

• Mobile IPv6, Charles E. Perkins (Nokia Research
Center, USA)
9:00 AM–12:30 PM

Tutorial 2 (Half-Day, Morning)

• M-Commerce — Issues, Applications and
Technologies, Upkar Varshney (Georgia State
University, USA)
2:00 PM–5:30 PM

Tutorial 4 (Half-Day, Afternoon)

• QoS Enhancements for Wireless Packet Networks,
Mike Tzamaloukas (Skymoon Ventures, USA)

Tuesday, September 24
7:30 AM–5:30 PM

Registration Open

9:00 AM–5:00 PM

Tutorial 5 (Full-Day)

• Wireless Sensor Networks, Deborah Estrin
(University of California, Los Angeles, USA),
Akbar Sayeed (University of Wisconsin – Madison,
USA), and Mani Srivastava (University of
California, Los Angeles, USA)
9:00 AM–12:30 PM

Tutorial 6 (Half-Day, Morning)

• Wireless IP Multimedia, Henning Schulzrinne
(Columbia University, USA)
9:00 AM–12:30 PM

Tutorial 7 (Half-Day, Morning)

• Wireless Data Networks and Systems,
H. Anthony Chan (San Jose State University, USA)
2:00 PM–5:30 PM

Tutorial 8 (Half-Day, Afternoon)

• Mobile Ad Hoc Networking, Elizabeth Belding-Royer
(University of California, Santa Barbara, USA) and
Sung-Ju Lee (HP Laboratories, USA)

5:30 PM–9:00 PM
Research Demos and Expo
• See a variety of expos and demonstrations showing a
diversity of industry and university research projects
demonstrating the future of mobile technologies. In
the Augusta Room, continuing concurrently with the
Welcome Reception.
6:00 PM–9:00 PM

Welcome Reception

• Come enjoy refreshments, visit with old friends, and
meet new ones, before the main conference starts
Wednesday morning. In the Atlanta Ballroom.

Wednesday, September 25
7:30 AM–6:00 PM

Registration Open

8:00 AM–9:00 AM

Continental Breakfast

9:00 AM–10:30 AM

Opening Session

Chair: Ian F. Akyildiz (Georgia Institute of
Technology, USA)
• Welcome and Opening Remarks
• Awards Ceremony
• Keynote Address: A Wireless Link Perspective
in Mobile Networking, (Anthony Ephremides,
University of Maryland, USA)
10:30 AM–11:00 AM Break
11:00 AM–12:00 PM

Security

Session Chair: Anthony Joseph (University of
California, Berkeley, USA)
• Zero-Interaction Authentication, Mark Corner and
Brian Noble (University of Michigan, USA)
• Ariadne: A Secure On-Demand Routing Protocol
for Ad Hoc Networks, Yih-Chun Hu and Adrian
Perrig (Carnegie Mellon University, USA), and
David B. Johnson (Rice University, USA)
12:00 PM–1:30 PM

Conference Luncheon

1:30 PM–3:30 PM

Media Access Control for
Ad Hoc Networks

Session Chair: Violet R. Syrotiuk (Arizona State
University, USA)
• Opportunistic Media Access for Multirate Ad Hoc
Networks, Bahareh Sadeghi, Vikram Kanodia,
Ashutosh Sabharwal, and Edward W. Knightly
(Rice University, USA)

• A Power Control MAC Protocol for Ad Hoc
Networks, Eun-Sun Jung (Texas A&M University,
USA) and Nitin Vaidya (University of Illinois at
Urbana-Champaign, USA)
• Transmission Scheduling in Ad Hoc Networks
with Directional Antennas, Lichun Bao and
J.J. Garcia-Luna-Aceves (University of California
at Santa Cruz, USA)
• Medium Access Control in Ad Hoc Networks using
Directional Antennas, Romit Roy Choudhury and Xue
Yang (University of Illinois at Urbana-Champaign,
USA), Ram Ramanathan (BBN, USA), and Nitin
Vaidya (University of Illinois at Urbana-Champaign,
USA)
3:30 PM–4:00 PM

Break

4:00 PM–6:00 PM

Panel 1

Organizer and Moderator: Tom LaPorta (Pennsylvania
State University, USA)
• Evolution of Mobile and Wireless Networks:
Enablers and Inhibitors, Panelists: Inder Gopal
(Reefedge, USA), James Kempf (NTT DoCoMo,
USA), Edward Knightly (Rice University, USA),
Junyi Li (Flarion, USA), Taieb Znati (University
of Pittsburgh, USA)
7:30 PM–10:00 PM

Conference Dinner Banquet

• A grand banquet in the Atlanta Ballroom of the
Westin Peachtree Plaza hotel.

Thursday, September 26
7:30 AM–6:00 PM

Registration Open

8:00 AM–9:00 AM

Continental Breakfast

9:00 AM–10:30 AM

Transport Layer Issues

Session Chair: Srinivasan Seshan (Carnegie Mellon
University, USA)
• TCP/IP Performance over 3G Wireless Links with
Rate and Delay Variation, Mun Choon Chan and
Ramachandran Ramjee (Bell Labs, Lucent
Technologies, USA)
• A Transport Layer Approach for Achieving
Aggregate Bandwidths on Multi-Homed Mobile
Hosts, Hung-Yun Hsieh and Raghupathy Sivakumar
(Georgia Institute of Technology, USA)

• Reliable Network Connections, Victor C. Zandy and
Barton P. Miller (University of Wisconsin, USA)
10:30 AM–11:00 AM Break
11:00 AM–12:30 AM Wireless Local Area
Networks (WLANs)
Session Chair: Sajal Das (University Texas at
Arlington, USA)
• Analysis of a Campus-Wide Wireless Network,
David Kotz and Kobby Essien (Dartmouth
College, USA)
• Minimizing Energy for Wireless Web Access with
Bounded Slowdown, Ronny Krashinsky, Hari
Balakrishnan (Massachusetts Institute of
Technology, USA)
• Link Layer Assisted Mobile IP Fast Handoff Method
over Wireless LAN Networks, Hidetoshi Yokota,
Akira Idoue, and Toru Hasegawa (KDDI R&D
Laboratories, Japan), and Toshihiko Kato
(University of Electro-Communications, Japan)
12:30 PM–2:00 PM

Conference Luncheon

2:00 PM–3:00 PM

Sensor Networks

Session Chair: Mani Srivastava (University of California,
Los Angeles, USA)
• On the Interdependence of Routing and Data
Compression in Multi-Hop Sensor Networks,
Anna Scaglione and Sergio Servetto (Cornell
University, USA)
• A Two-Tier Data Dissemination Model for
Large-Scale Wireless Sensor Networks, Fan Ye,
Haiyun Luo, Jerry Cheng, Songwu Lu, and
Lixia Zhang (University of California,
Los Angeles, USA)
3:00 PM–4:30 PM

Student Poster Session
(refreshments will be served)

Chairs: Elizabeth Belding-Royer (University of
California, Santa Barbara, USA) and Sung-Ju Lee
(HP Laboratories, USA)
• An interactive session featuring twenty posters that
highlight recent and on-going research by students
on mobile computing topics. Hosted in the
Augusta Room.

4:30 PM–6:00 PM

Panel 2

Organizer and Moderator: Marie-Jose Montpetit
(MJMontpetit.com, USA)
• Home Networks — Wired or Wireless?, Panelists:
Peter Beadle (Motorola, USA), Catherine Rosenberg
(Purdue University, USA), John San Giovanni
(Microsoft, USA)
6:00 PM–7:00 PM

Annual Open SIGMOBILE
Business Meeting

SIGMOBILE Chair: Victor Bahl (Microsoft
Research, USA)
• An open meeting to discuss issues relevant to
SIGMOBILE, the ACM Special Interest Group on
Mobility of Systems, Users, Data, and Computing.
ACM SIGMOBILE is the sponsor of this conference.
This open meeting covers issues such as future
SIGMOBILE conference activities, publications,
budget, and membership. Everyone interested is
welcome and encouraged to attend. In the
Peachtree Plaza Ballroom.

Friday, September 27
7:30 AM–5:30 PM

Registration Open

8:00 AM–9:00 AM

Continental Breakfast

9:00 AM–10:30 AM

Energy Efficient Systems

Session Chair: Hari Balakrishnan (Massachusetts
Institute of Technology, USA)
• Wake on Wireless: An Event Driven Energy Saving
Strategy for Battery Operated Devices, Eugene Shih
(Massachusetts Institute of Technology, USA), and
Paramvir Bahl and Michael Sinclair (Microsoft
Research, USA)
• Minimum-Energy Broadcast in All-Wireless
Networks: NP-Completeness and Distribution Issues,
Mario Cagalj and Jean-Pierre Hubaux (Swiss Federal
Institute of Technology, Switzerland), and Christian
Enz (Swiss Center for Electronics and
Microtechnology, Switzerland)
• Investigating Upper Bounds on Network Lifetime
Extension for Cell-Based Energy Conservation
Techniques in Stationary Ad Hoc Networks, Douglas
Blough (Georgia Institute of Technology, USA), and
Paolo Santi (Istituto di Informatica e Telematica del
CNR, Italy)

10:30 AM–11:00 AM Break
11:00 AM–12:30 AM Resource Control and
QOS in Wireless Systems
Session Chair: Martha Steenstrup (Stow Research, USA)
• Resource Control for Elastic Traffic in CDMA
Networks, Vasilios A. Siris (Institute of Computer
Science, FORTH, Greece)
• Capacity of Multi-Service Cellular Networks with
Transmission Rate Control: A Queueing Analysis,
Eitan Altman (INRIA, France)
• Efficient Integration of Multi-Hop Wireless and Wired
Networks with QoS Constraints, Yigal Bejerano (Bell
Labs, Lucent Technologies, USA)
12:30 PM–2:00 PM

Conference Luncheon

2:00 PM–3:30 PM

Systems Issues

Session Chair: Maria Ebling (IBM Research, USA)
• Robotics-Based Location Sensing using Wireless
Ethernet, Andrew M. Ladd, Kostas Bekris, and Algis
Rudys (Rice University, USA), Guillaume Marceau
(McGill University, Canada), and Lydia E. Kavraki
and Dan S. Wallach (Rice University, USA)
• On Balancing Between Transcoding Overhead and
Spatial Consumption in Content Adaptation, Wai Yip
Lum and Francis Chi-Moon Lau (University of Hong
Kong, P. R. of China)
• Rajicon: Remote PC GUI Operations via Constricted
Mobile Interfaces, Norman Makoto Su (University of
California, Berkeley, USA), Yutaka Sakane (Shizuoka
University, Japan), and Masahiko Tsukamoto and
Shojiro Nishio (Osaka University, Japan)
3:30 PM–4:00 PM

Break

4:00 PM–5:30 PM

Challenges

Session Chair: Victor Bahl (Microsoft Research, USA)
• Challenge: Environmental Design for Pervasive
Computing Systems, Ravi Jain (NTT DoCoMo, USA)
and John Wullert (Telcordia Technologies, USA)
• Challenge: Integrating Mobile Wireless Devices Into
the Computational Grid, Thomas Phan (University of
California, Los Angeles, USA), Lloyd Huang
(Semiconductor Manufacturing International
Corporation, China), and Chris Dulan (Vizional
Technologies, USA)

• Challenge: Recombinant Computing and the
Speakeasy Approach, W. Keith Edwards, Mark W.
Newman, Jana Sedivy, and Trevor Smith (Palo Alto
Research Center, USA), and Shahram Izadi
(University of Nottingham, UK)
5:30 PM

Conference Adjourns

Saturday, September 28
7:00 AM–6:00 PM

Registration Open

8:15 AM–6:00 PM

Workshops (Concurrent)

• WoWMoM 2002: The Fifth ACM International
Workshop on Wireless Mobile Multimedia
• WSNA 2002: The First ACM International Workshop
on Wireless Sensor Networks and Applications
• Dial M for Mobility 2002: The Sixth ACM
International Workshop on Discrete Algorithms and
Methods for Mobile Computing and Communications
• MSWiM 2002: The Fifth ACM International
Workshop on Modeling Analysis and Simulation of
Wireless and Mobile Systems
• WMC 2002: The Second ACM International
Workshop on Mobile Commerce
• WiSe 2002: The First ACM Workshop on Wireless
Security

To join ACM or SIGMOBILE, or to purchase
additional copies of the proceedings of this or
other ACM SIGMOBILE conferences, please
contact:
+1 800 342-6626 (U.S. & Canada)
+1 212 626-0500 (Global)
+1 212 944-1318 (FAX)
Or visit the SIGMOBILE Home Page at:
http://www.sigmobile.org/

MobiCom 2002
Tutorial Descriptions
TUTORIAL 1
Mobile IPv6
Charles E. Perkins (Nokia Research Center, USA)
Monday, September 23, 9:00 AM–12:30 PM
This tutorial on Mobile IPv6 will focus on the relevant IETF
protocols and new developments that are expected to be useful
in voice and data networks for 3G and beyond. Of particular
concern will be the Mobile IPv6 specification, fast handovers,
and context transfers between access routers.
The tutorial will cover the relevant aspects of IPv6, including
stateless address autoconfiguration; option header structures,
ordering, and processing rules; and routing headers. We will
then focus on Mobile IPv6, including a protocol overview,
Mobility Header format, Binding Update messages, Home
Address Destination Option for Ingress Filtering, Care-of
Address handling, renumbering features, IPsec constraints,
and establishing security parameters via Return Routability.
The tutorial will next address Fast Handovers, including
network controlled vs. Mobile Controlled, Layer 2 triggers,
Proxy Router Advertisement, and handover initiate and
handover acknowledge. Finally, we will examine Context
Transfer, including interaction with fast handover and profile
types.
Charles E. Perkins is a Nokia Fellow in the Communication
Systems Laboratory at Nokia Research Center, investigating
mobile wireless networking and dynamic configuration
protocols. He is the editor for several ACM and IEEE
journals for areas related to wireless networking. He is the
editor for several documents in the Mobile IP working group
of the Internet Engineering Task Force (IETF), and is author
or co-author of standards-track documents in the Mobile IP,
MANET, IPv6, and DHC (Dynamic Host Configuration)
working groups.
Charles has served on the Internet
Architecture Board (IAB) of the IETF and on various
committees for the National Research Council. He has also
served as associate editor for Mobile Computing and
Communications Review (MC2R), the official publication of
ACM SIGMOBILE, and is on the editorial board for IEEE
Internet Computing magazine. Charles has authored and
edited books on Mobile IP and ad hoc networking, and has
published a number of papers and award winning articles in
the areas of mobile networking, ad hoc networking, route
optimization for mobile networking, resource discovery, and
automatic configuration for mobile computers.

TUTORIAL 2
M-Commerce — Issues, Applications,
and Technologies
Upkar Varshney (Georgia State University, USA)
Monday, September 23, 9:00 AM–12:30 PM
Nearly all e-commerce applications envisioned and developed
so far assume fixed or stationary users with wired
infrastructure. This is likely to change as many new “mobile
commerce” applications are beginning to receive some interest
in the research and development community. According to
estimates by the Gartner Group, in 2004, at least 40% of
consumer-to-business e-commerce will be initiated from smart
phones. A study from the Wireless Data and Computing
Service, a division of Strategy Analytics, reports that the
worldwide mobile commerce market may rise to $200 Billion
by 2004 and that transactions via wireless devices will
generate about $14 Billion a year. In many European
countries and Japan, with significant wireless penetration, the
mobile commerce market is already taking off and reaching
billions of dollars a year.
However, mobile commerce may require significantly
different approaches in design, development, and
implementation of applications, due to the inherent
characteristics of wireless networks and mobile devices.
Many interesting and important challenges include design and
development of mobile commerce applications, networking
requirements, transactions and security issues, and business
models and strategies.
Mobile commerce will also
significantly benefit from research in mobile devices, mobile
middleware, and wireless network infrastructure.
This tutorial addresses the important research problems in
mobile commerce, from both technologies and business
applications points of view. We will examine how new
m-commerce applications can be designed and supported by
wireless and mobile networks and mobile middleware. Many
new classes of applications, a proposed mobile commerce
framework, requirements, adoption issues, and new
opportunities will be presented. As location-based and
location-aware services may be some of the first few mobile
commerce applications, we will address such applications and
how these could be supported by the wireless infrastructure.
We will also discuss guidelines for developers of mobile
commerce applications.
Upkar Varshney is on the faculty of Computer Information
Systems at Georgia State University, Atlanta. He received a
Bachelor of Engineering in Electrical Engineering with
Honors from University of Roorkee (now Indian Institute of
Technology, IIT-Roorkee), and MS in Computer Science and a
Ph.D. in Telecommunications and Networking from the

University of Missouri-Kansas City. His research and
teaching interests include mobile commerce, mobile and
wireless networking, and, wireless dependability, and he has
written over 50 papers on these topics. He has been credited
with some of the early research on mobile commerce, and
some of his papers are the most widely cited references in
mobile commerce. Prof. Varshney has delivered several
keynote speeches and has presented more than 20 tutorials
and workshops at major international conferences, including
MobiCom (1999 and 2001), IEEE WCNC 1999, and HICSS
(1998, 1999, and 2001). He received the Myrone T. Greene
Outstanding Teaching Award from Georgia State University
in 2000. He has organized and/or chaired sessions at major
international conferences. He is an editor for IEEE Computer
and is also on the editorial board of the International Journal
of Mobile Communications. Recently, he (with Ron Vetter)
guest-edited a special issue of ACM Mobile Networks and
Applications (MONET) on m-commerce.

TUTORIAL 4
QoS Enhancements for Wireless Packet Networks
Mike Tzamaloukas (Skymoon Ventures, USA)
Monday, September 23, 2:00 PM–5:30 PM
A wireless packet network can be an extension of a local area
network (W-LAN), or may be an ad hoc network with no
underlying infrastructure. Wireless internet service providers
(W-ISP) are an example of a W-LAN, whereas peer-to-peer
wireless connectivity is a simple yet popular example of an
ad hoc network.
The IEEE 802.11 standards group has been working for more
than two years in standardizing an extension that provides
QoS guarantees, mostly targeting local wireless networks.
The IETF MANET group has been proposing new routing
protocols for ad hoc networks for almost a decade. This
tutorial presents a collection of Medium Access Control
(MAC) protocols that attempt to provide high utilization of the
medium while meeting strict delay guarantees. Admission
control, transmission scheduling, and end-to-end network and
transport layer architectures are also discussed. The tutorial
concludes with implementation challenges and trade-offs in
designing real-time wireless protocol stacks.
Mike Tzamaloukas received the M.Sc. and the Ph.D. degrees
in computer engineering from the University of California,
Santa Cruz. He was a Senior Software Engineer with
SRI International and served as the Chief Science Officer
with AmbiCom, Inc. Currently, he is a Principal Scientist with
Skymoon Ventures in Palo Alto, California. His research
interests include protocols for ad hoc networks, modeling
and simulation, cryptography, error control coding, and

modulation techniques. He is a member of the ACM and
the IEEE.

TUTORIAL 5
Wireless Sensor Networks
Deborah Estrin (University of California, Los Angeles, USA),
Akbar Sayeed (University of Wisconsin – Madison, USA),
and Mani Srivastava (University of California,
Los Angeles, USA)
Tuesday, September 24, 9:00 AM–5:00 PM
The availability of cheap, low power, and miniature embedded
processors, radios, sensors, and actuators, often integrated on a
single chip, is leading to the use of wireless communications
and computing for interacting with the physical world;
applications of such systems include security and surveillance,
smart classrooms, monitoring of natural habitats and
eco-systems, and medical monitoring. The resulting systems,
often called wireless sensor networks, differ considerably
from current networked and embedded systems. These
wireless sensor networks combine the large-scale and
distributed nature of networked systems such as the Internet,
with the extreme energy constraints and physically coupled
nature of embedded control systems. Their design requires a
proper understanding of the interplay between network
protocols, energy-aware design, signal-processing algorithms,
and distributed programming.
This tutorial will address the design of this new class of
systems, and will give participants a comprehensive exposure
to the practical as well as fundamental concepts, and the
various run-time and design-time problems and techniques.
The tutorial will cover wireless networking protocols for
sensor networks, energy awareness, time and space services,
system software and programming models, collaborative
signal processing, security and privacy, sensor data mining,
sensor network management, distributed actuation, and case
studies and sample systems.
Deborah Estrin is a Professor in the Computer Science
Department at the University of California, Los Angeles,
where she also directs the NSF Science and Technology
Center on Embedded Networked Sensing. She received her
Ph.D. (1985) in Computer Science from MIT, her M.S. (1982)
from MIT, and her B.S. (1980) from the University of
California, Berkeley. She was a member of the University of
Southern California Computer Science Department from 1986
through the middle of 2000. She is also a member of the
Computer Networks Division at the USC Information Sciences
Institute. Her current research is on protocols and systems
architectures needed to realize rapidly-deployable and
robustly-operating networks of many thousands of physically-

embedded devices. She is a co-PI on various DARPA and
NSF funded projects in sensor networks, and recently chaired
an NRC study on Networked Embedded Computing. She has
been a major contributor to the design of network and routing
protocols for the Internet. She is a fellow in the ACM and
AAAS and a Senior Member of the IEEE. She has served on
several panels for the NSF, National Academy of
Sciences/NRC, DARPA, and Office of Technology Assessment.
She has also served as an editor for ACM/IEEE Transactions
on Networking.
Akbar Sayeed is an Assistant Professor in the Department of
Electrical and Computer Engineering at the University of
Wisconsin – Madison. He received the B.S. degree from the
University of Wisconsin – Madison in 1991, and the M.S. and
Ph.D. degrees in 1993 an 1996, respectively, from the
University of Illinois at Urbana-Champaign, all in Electrical
and Computer Engineering. While at the University of
Illinois, he was a Research Assistant in the Coordinated
Science Laboratory and was also the Schlumberger Fellow in
signal processing. During the period 1996–1997, he was a
postdoctoral fellow at Rice University in Houston, Texas.
Dr. Sayeed received the NSF CAREER Award in 1999 and the
ONR Young Investigator Award in 2001. He is on the
Technical Program Committees of Fall 2002 IEEE Vehicular
Technology Conference (VTC) and the 2003 IEEE
International Conference on Communications (ICC). He also
served as an Associate Editor for IEEE Signal Processing
Letters from April 1999 to April 2002. His current research
interests are in wireless communications, statistical signal
processing, wavelets, and time-frequency analysis. His
research in these areas is supported by grants from NSF,
ONR, and DARPA.
Mani Srivastava is an Associate Professor in the Electrical
Engineering Department at UCLA. He received the M.S. and
Ph.D. degrees from the University of California, Berkeley in
1987 and 1992, respectively. Prior to joining the faculty at
UCLA, he was in the Networked Computing Research
Department at Bell Laboratories from 1992 to 1996. His
research at UCLA is in the area of networked and embedded
systems, focusing particularly on power-aware computing and
communications, low-power design, sensor-instrumented
physical spaces, wireless sensor networking, wireless QoS,
and wireless node architectures. He leads DARPA and NSF
funded projects in these areas, and is a member of the NSF
Science and Technology Center on Embedded Networked
Sensing. He has several patents in wireless systems, and has
published extensively on wireless systems, sensor networks,
and low-power embedded systems. He currently serves on the
editorial board of IEEE Transactions on Mobile Computing,
ACM Mobile Computing and Communications Review
(MC2R), and Wiley's Wireless Communications & Mobile
Computing. He is a Senior Member of the IEEE.

TUTORIAL 6
Wireless IP Multimedia
Henning Schulzrinne (Columbia University, USA)
Tuesday, September 24, 9:00 AM–12:30 PM
3G and 4G wireless networks are largely motivated by the
ability to send and receive higher bit-rate multimedia content.
Also, the wide availability of wireless local area networks has
made it feasible to replace traditional cordless phone systems
such as DECT with IP-based systems.
In this tutorial, we will survey some of the approaches and
challenges for wireless multimedia. The tutorial will begin by
discussing a number of types of wireless multimedia
applications, the properties of multimedia content such as loss
resiliency, and the channel properties that affect wireless
multimedia services. The tutorial will also address topics
including robust header and signaling compression, signaling
architectures such as the UMTS Internet Multimedia
Subsystem, and rapid hand-off mechanisms for conversational
multimedia.
Henning Schulzrinne received his undergraduate degree in
economics and electrical engineering from the Darmstadt
University of Technology, Germany, his MSEE degree as a
Fulbright scholar from the University of Cincinnati, Ohio, and
his Ph.D. degree from the University of Massachusetts in
Amherst, Massachusetts. He was a member of technical staff
at AT&T Bell Laboratories, Murray Hill, New Jersey, and an
associate department head at GMD-Fokus (Berlin), before
joining the Computer Science and Electrical Engineering
departments at Columbia University in New York. His
research interests encompass real-time, multimedia network
services in the Internet and modeling and performance
evaluation. He is a division editor of the Journal of
Communications and Networks and an editor of the
IEEE/ACM Transactions on Networking, and is a former
editor of the IEEE Internet Computing magazine and IEEE
Transactions on Image Processing. He is member of the
Board of Governors of the IEEE Communications Society and
a member of the ACM SIGCOMM Executive Committee,
former chair of the IEEE Communications Society Technical
Committees on Computer Communications and the Internet,
and has been technical program chair of Global Internet,
INFOCOM, NOSSDAV, and IPtel. He also was a member of
the IAB (Internet Architecture Board) of the IETF (Internet
Engineering Task Force). Protocols co-developed by him are
now Internet standards, used by almost all Internet telephony
and multimedia applications. His research interests include
Internet multimedia systems, quality of service, and
performance evaluation.

TUTORIAL 7
Wireless Data Networks and Systems
H. Anthony Chan (San Jose State University, USA)
Tuesday, September 24, 9:00 AM–12:30 PM
3G Wireless converges voice and data to a broadband wireless
data network to serve multimedia applications. Yet the
rapidly declining price in existing 2G wireless service, the
excessive fees in 3G spectrum license, and the slow-down in
business growth has resulted in delay in the deployment of 3G.
Bluetooth technology has been expected to grow rapidly as the
low-cost solution for short-range wireless networks, but the
required price drop was delayed from 2001 to 2002. The
delay in long-range 3G Wireless Networks and short-range
Bluetooth networks has created an opportunity for the rapid
growth of the formerly expensive medium-range Wireless
LAN in 2001. In 2002, the technical delays in both 3G and in
Bluetooth are over. Yet, Wireless LAN has already grown,
with subsequent reduction in cost. Meanwhile, operators have
also used 2.5G technology to provide wireless data services.
In addition, work on 4G Wireless standards is already in
progress. This tutorial provides an overview and general
understanding of the prominent wireless data networks and
systems: 2.5G, 3G, Wireless LAN, and Bluetooth. It discusses
and compares how different technologies of wireless network
communication multimedia are integrated together in the
industry in the specification and design of broadband wireless
networks.
H. Anthony Chan received a Ph.D. from the University of
Maryland in 1982 and then continued research there in areas
of experimental superconductivity and gravitation. After he
joined the former AT&T Bell Labs in 1986, his work moved to
interconnection, electronic packaging, reliability, and
assembly in manufacturing, and then to network management
and network architecture. He designed the wireless section of
the year 2000 state-of-the-art Network Operation Center in
AT&T. He was the AT&T delegate in several standards work
groups under the 3rd Generation Partnership Project (3GPP).
He also had responsibility in Internet Protocol network
architecture standards under AT&T Labs. In 2001, he moved
back to academia at San Jose State University as the Pinson
Process (Endow) Chair Professor in Networking. He is
Administrative Vice President of the IEEE Components,
Packaging, and Manufacturing Technology (CPMT) Society
and has chaired or served on the technical program
committees of numerous conferences. He is a distinguished
speaker of the IEEE CPMT Society and has been on the
speaker list of the IEEE Reliability Society since 1997. He has
co-authored/co-edited a book with IEEE Press/Addison
Wesley and a Video tutorial with IEEE Press.

TUTORIAL 8
Mobile Ad Hoc Networking
Elizabeth Belding-Royer (University of California,
Santa Barbara, USA) and Sung-Ju Lee
(HP Laboratories, USA)
Tuesday, September 24, 2:00 PM–5:30 PM
What makes ad hoc networks different from wired and cellular
networks, and how can network communication successfully
be accomplished in these networks? What characteristics of
ad hoc network protocols result in their varied performances?
These are some of the questions we will address in this tutorial
on ad hoc networking. This tutorial will begin with a
description of the characteristics and applications of wireless
ad hoc networks that distinguish them from their wired
counterparts and from cellular networks. We will then cover
in depth many of the well-known protocols, including MAC
layer, routing, and multicast protocols. The problems of TCP
in ad hoc wireless networks, and some proposed solutions,
will also be highlighted. Finally, we will conclude the tutorial
by discussing current challenges to ad hoc networking, as well
as IETF standardization efforts.
Elizabeth M. Belding-Royer is an Assistant Professor in the
Department of Computer Science at the University of
California, Santa Barbara. She completed her Ph.D. in
Electrical and Computer Engineering at UC Santa Barbara in
2000. Elizabeth's research focuses on mobile networking,
specifically routing protocols, security, scalability, address
autoconfiguration, and adaptability. Elizabeth is the author of
numerous papers related to ad hoc networking, and is an
active participant of the IETF Mobile Ad Hoc Networks
working group. Elizabeth is also the recipient of a 2002
Technology Review 100 Award, awarded to the world's top
young investigators. She is a member of the ACM and the
IEEE.
Sung-Ju Lee is a research scientist/engineer in the Internet
Systems & Storage Lab (ISSL) of Hewlett-Packard
Laboratories. S.J. received his Ph.D. in Computer Science
from University of California, Los Angeles. His dissertation
focused on mobile ad hoc wireless networks. He has
published over 2 dozen papers in the field of mobile networks.
He is a co-guest editor of the Wireless Communications &
Mobile Computing special issue on mobile ad hoc networking,
is an area editor on ad hoc networks for ACM SIGMOBILE
Mobile Computing and Communications Review (MC2R),
and serves as a technical program committee and organizing
committee member of various networking conferences. His
research interests include mobile networking and computing,
wireless networks, content delivery networks, media
networking, and network performance evaluation.

MobiCom 2002
Panel Descriptions
t

PANEL 1
Evolution of Mobile and Wireless Networks:
Enablers and Inhibitors
Organizer and Moderator:
Tom LaPorta
(Pennsylvania State University, USA)
Panelists:
Inder Gopal (Reefedge, USA),
James Kempf (NTT DoCoMo, USA),
Junyi Li (Flarion, USA),
Edward Knightly (Rice University, USA), and
Taieb Znati (University of Pittsburgh, USA)
Wednesday, September 25, 4:00–6:00 PM
There is a great investment underway to migrate from the
current public wireless voice-centric networks to data-centric
networks. The ultimate goal is for these networks to enable a
mobile Internet that provides seamless roaming and services
with the wireline Internet. These new networks will be
data-friendly, supporting voice as just one of many
applications.
There are two paths along which this migration may take
place. A tremendous amount of effort is being given at
present to the evolution of current second generation (2G)
cellular networks to third generation wireless networks (3G)
that will also support data. These networks are being
championed by traditional cellular service providers and
equipment manufacturers and have the benefits of embedded
customers, relationships with handset providers, and
experience with large networks. They are hindered by the
potential limitations of 3G technology, which is as yet
untested on a large scale and in the market. A second set of
companies is pursuing this migration through alternative
technologies, including new air interfaces and non-traditional
deployments of enterprise technologies such as wireless
LANs.
These approaches have the benefit of being
data-centric from inception, yet they may lack critical mass or
may face technology challenges of their own.
In this panel, we will discuss and debate the pros and cons of
the various approaches to this evolution of mobile and
wireless networks. Audience participation is encouraged.
Bring your questions and outrageous opinions on this topic.
Panel members will present their views, followed by audience
questions.

PANEL 2
Home Networks — Wired or Wireless?
Organizer and Moderator: Marie-Jose Montpetit
(MJMontpetit.com, USA)
Panelists: Peter Beadle (Motorola, USA),
Catherine Rosenberg (Purdue University, USA), and
John San Giovanni (Microsoft, USA)
Thursday, September 26, 4:30–6:00 PM
In recent years, the converging digital technologies of
television, publishing, telephony, and computers, the
“multimedia revolution,” combined with access to broadband,
has prompted the development of a multitude of high-speed
applications on the World Wide Web and the digitization of
everyday life. In parallel, there has been a paradigm shift at
the network edge. Bridging the last mile, the great motivator
of the mid 90s, has been replaced by a new need; the provision
of broadband is becoming the distribution of bandwidth and
services in the home, and the focus is moving from bandwidth
to applications.
In the past, network designers were considering that once the
WAN hit the home, it would find a single device, more often
than not a PC: this was the modem-and-telephone-line model.
Now, homes and SOHOs often contain networks of
heterogeneous devices that communicate and share resources.
Broadband also enables rich content to be sent to the home as
well as integrated multimedia content. The combination of
rich content and the means to distribute it in the home creates
the incentive for new networking paradigms.
This panel will review how home connectivity technologies
will enable or prevent the full deployment of home
networking. Will the flexibility of wireless networking be
more interesting to customers than the security of wired
technologies?
Will cost, in terms of installation and
maintenance, be or continue to be the only driver? Will the
need for interoperability end up preventing the use of multiple
technologies? Panelists will present their views, and audience
members will be invited to comment, question, criticize, and
opine.

Next year’s MobiCom conference is being
planned for San Diego, California, in September
2003. For all the latest up-to-date information,
visit the ACM SIGMOBILE web site at:

http://www.sigmobile.org/

MobiCom 2002
Co-located Workshops
Saturday, September 28, 2002
WoWMoM 2002
The Fifth International Workshop on
Wireless Mobile Multimedia
The challenges facing the
development
of
wireless
mobile multimedia networks
and systems encompass a
broad spectrum of research
topics, such as quality-ofservice support, broadband
wireless, network support, protocols, and handover. They also
involve engineering ways of evolving today's networks into
multimedia networks of the future. The objective of this
workshop is to provide a forum for researchers and
technologists to present new ideas and contributions in all
areas related to wireless multimedia and its interfaces with the
conventional wireline networks. The workshop serves as the
premier international forum for discussions between
researchers, practitioners and students interested in the
symbiosis of mobile computers, wireless networks, and
multimedia systems.

WSNA 2002
The First ACM International Workshop on
Wireless Sensor Networks and Applications
Tremendous technological advances have been made in the
development of low-cost sensor devices equipped with
wireless network interfaces. The design of large-scale sensor
networks interconnecting several hundred to a few thousand
sensor nodes has attracted recent research attention. Some of
the key challenges deal with the scalability of network
protocols, design of simple and efficient protocols for different
network operations, power-conserving protocols, security
mechanisms and protocols, data handling techniques, and
development of exciting new applications that exploit the
potential of wireless sensor networks. The objective of this
workshop is to provide a forum for researchers and
technologists to present their contributions as technical papers
related to wireless sensor networks. The issues and challenges
for the development of wireless sensor networks not only
encompass a broad spectrum of research topics but also
involve a way to envision the evolution of a new breed of
multi-disciplinary wireless network applications.

DIAL M for Mobility 2002
The Sixth ACM International Workshop on
Discrete Algorithms and Methods for
Mobile Computing and Communications
New
mobile
computing
and
communications devices such as
portable phones, laptops, and
palmtops will have an enormous
impact on our lifestyle over the next
several decades. The introduction of
such mobility raises a number of new
research issues. This workshop is
devoted to the area of discrete algorithms and discrete
modeling in the context of mobile and wireless computing and
communications. The workshop is intended to feature open
discussions and lively debate, and will cover many of the
algorithmic and discrete aspects of this field, ranging from
operations research to radio engineering problems. It aims, in
particular, at fostering the cooperation among practitioners
and theoreticians of the field.

MSWiM 2002
The Fifth ACM International Workshop on
Modeling, Analysis, and Simulation
of Wireless and Mobile Systems
Mobile and wireless systems and
services are rapidly becoming an
integral part of our daily work and
personal lives. The move towards
integration of services and
interoperability among systems is
enabling mobile and wireless
networks to seamlessly extend the
reach of the fixed infrastructure. The resultant growth in
complexity of these systems makes the performance
evaluation and design of wireless systems increasingly more
challenging. Simulation is frequently used as an approach to
cope with the variety of details typical of complex wireless
and mobile systems. Analytical approaches are necessary to
provide a deep comprehension of system dynamics that
greatly impact performance. This workshop will focus on all
aspects of mobile and wireless systems, particularly modeling,
analysis and simulation in wireless and mobile communication
and computing. MSWiM serves as a forum for researchers
from academia, industry and research labs, for presenting
recent research results in modeling, analysis and simulation of
wireless and mobile systems.

WMC 2002
The Second ACM International
Workshop on Mobile Commerce
Mobile commerce
broadly refers to
any transactions
with
monetary
value that are
conducted
via
networked, and often mobile, information appliances. It is a
natural result of synthesizing two emerging trends: ecommerce and pervasive computing. Specifically, pervasive
computing extends the boundaries of e-commerce activities
and offers convenient access to services that are sensitive to
the environment and the user's needs. Mobile commerce
alludes to abundant commercial opportunities for device
manufacturers, wireless carriers, mobile portals, middleware
vendors, as well as service and content providers. In the
meantime, it presents many business, technical, and social
challenges and implications. Following the example of the
first workshop, this year’s workshop will provide a forum for
researchers and technologists in the field to discuss all aspects
of mobile commerce. It will connect the electronic commerce
and the pervasive computing communities, to foster
interaction among the participants and promote crossfertilization of ideas.

WiSe 2002
ACM Workshop on Wireless Security
The
objective
of
this
workshop is to bring together
researchers from the different
research communities in
wireless networking, security,
and dependability, with the
goal of fostering interaction
among them. With the increasing reliance on wireless
networks in business and everyday personal life, issues related
to the secure and dependable operation of such networks are
gaining significant importance. The scope of the workshop
includes key management in wireless/mobile environments,
intrusion detection, secure wireless MAC protocols, secure
wireless and mobile routing, denial of service, privacy and
anonymity, prevention of traffic analysis, dependable wireless
networking, monitoring and surveillance, and disaster
response. The workshop program features refereed research
paper presentations and invited speakers.
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All conference sessions will be held at the Westin Peachtree
Plaza hotel, located in the heart of downtown Atlanta. This
Atlanta landmark is the tallest hotel in the western hemisphere.

