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Tomorrow’s VolIP technologies bring
significant new challenges to network
development and operations. The architects
of next-generation networks require the ability to
develop, validate and ratify this new technology -
Inet’s Spectra2 MG™ is the diagnostic solution.

Spectra2 MG offers powerful applications to test
media and associated signaling in the emerging
packet-switch environments of next-generation
networks, It allows carriers and equipment manu-
facturers to verify network operation under true
conditions and ensure network interoperability.
Spectra2 MG offers Media Gateway (MG) and
Media Gateway Controller (MGC) test tools,
allowing developers to test these critical elements
of the next-generation network.
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IP-ORIENTED OPERATIONS AND MANAGEMENT
GUEST EDITORS: ANDRZES JAISZCZYK AND GEORGE PAVLOU

GUEST EDITORIAL: IP-ORIENTED OPERATIONS AND MANAGEMENT

A MANAGEMENT AND CONTROL ARCHITECTURE FOR PROVIDING

IP DIFFERENTIATED SERVICES IN MPLS-BASED NETWORKS

As the Internet evolves toward the global multiservice network of the future, a key
consideration is support for services with guaranteed quality of service. The
proposed differentiated services framework is seen as the key technology to
achieve this.

PANOS TRIMINTZIOS, ILIAS ANDRIKOPOULDS, GEORGE PAVLOU, PARIS FLEGKAS, DAVID GRIFFIN,
PANOS GEORGATS0S, DANNY GODERIS, YVES T'JOENS, LEONIDAS GEORGIADIS,

CHRISTIAN JACQUENET, AND RICHARD EGAN

MANAGEMENT OF QUALITY OF SERVICE ENABLED VPNS

New emerging IP services based on differentiated services and the IP security
architecture offer the level of communication support that corporate Internet
applications need nowadays. However, these services add an additional degree of
complexity to IP networks which will require sophisticated management support.
TORSTEN BRAUN, MANUEL GUENTER, AND IBRAHIM KHALIL

MANAGEMENT OF SERVICE LEVEL AGREEMENTS FOR

MULTIMEDIA INTERNET SERVICE USING A UTILITY MODEL

The efficient management of a quality level of Internet service is becoming
increasingly important to both customers and service providers. The authors
describe how service level agreements for multimedia Internet service can he
managed and controlled.

JONG-TAE PARK, JONG-WOOK BAEK, AND JAMES WON-KiI HONG

INTERNET ACCOUNTING

The authors provide an introduction to Internet accounting and discuss the status
of related work within the IETF and IRTF, as well as certain research projects.

To understand Internet accounting, it is important to answer questions like
“what is being paid for” and “who is being paid.”

Alko Pras, BERT-JAN vAN BEUNUM, RON SPRENKELS, AND ROBERT PARHONYI

THE IETF ACTIVITIES IN THE OPERATIONS AND MANAGEMENT AREA

The Internet Engineering Task Force works on standardization of Internet related
protocols. The work is divided into various areas. One of the areas is operations
and management. The author provides first a summary of the areas that exist
within the IETF and then describes in some detail the tasks for each of the
Working Groups (WGs) in the operations and management area.

BeRT WUNEN

Torics IN WIRELESS COMMUNICATIONS

THE WIRELESS ART AND THE WIRED FORCE OF SUBSCRIBER ACCESS

The authors compare different technologies for subscriber access. Starting with the
various transmission media characteristics of all systems, the well-known twisted
pair lines with their corresponding digital subscriber line services are evaluated
against wireless local loops, communications over ubiquitous power lines,
high-bandwidth cable modems, and mobile radio.

CHRISTIAN DREWES, WOLFGANG AICHER, AND JOSEF HAUSNER
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WIRELESS INTERNET OVER LMDS: ARCHITECTURE AND EXPERIMENTAL
IMPLEMENTATION

The authors argue that the former emphasis only on multimedia and ATM-based
communication over LMDS was a mistake. The most exciting prospect for LMDS
should be in the role of enabling Internet and data services together with
multimedia. We introduce a basic architecture for two-layer IP-LMDS based on a
trial network built between 1996 and 2000.

PETRI MAHONEN, TOMMI SAARINEN, ZACH SHELBY, AND Luis MufoOz

ALSO IN THIS ISSUE

QoS AND SERVICE INTERWORKING USING CONSTRAINT-ROUTE LABEL
DisTRIBUTION PROTOCOL (CR-LDP)

Introducing quality of service features to the IP/TCP protocol suite has become a
hot topic of research in both industry and academia. Several architectures have
been proposed for QoS support at the network layer (layer 3 in the OSI model).
0OsAMA ABOUL-MAGD AND BILEL JAMOUSSI

THE ITU-T BICC ProTOCOL: THE VITAL STEP TOWARD AN INTEGRATED
VoICE-DATA MULTISERVICE PLATFORM

At the end of 1999, the ITU-T completed the first edition of the Bearer-Independent
Call Control (BICC) protocol, just nine months after the start of this activity. The
development of BICC can be considered historic. For the first time a full-fledged
operator-grade PSTN/ISDN service can be offered over a variety of packet networks,
using only standardized protocols.

M. OSKAR VAN DEVENTER, IKO KEESMAAT, AND PIETER VEENSTRA

EXPERIMENTS AND ENHANCEMENTS FOR IP AND ATM INTEGRATION:
THE ITHACI PROJECT

IthAC! has been a European project of the ACTS framework concentrating on fast
layer 2 forwarding methods for IP traffic based on labeled flow mechanisms. The
approach is also known as IP switching and is considered promising for enhancing
IP performance.

ILIAS ANDRIKOPOULOS, GEORGE PAVLOU, PANOS GEORGATSOS, NIKOS KARATZAS,

KosTas KAVIDOPOULOS, JURGEN ROTHIG, SIBYLLE SCHALLER, DIRK OOMS,

AND PiM VAN HEUVEN

A COMPARATIVE EVALUATION OF DECT, PACS, AND PHS STANDARDS
FOR WIRELESS LOCAL LOOP APPLICATIONS

In a comparative analysis performance and capacity of DECT, PACS, and PHS for
wireless local loop (WLL) applications have been investigated. This article reports
the results of both qualitative and quantitative analysis.

OMID MOMTAHAN AND HOMAYOUN HASHEMI

FUNDAMENTAL LIMITS AND POSSIBILITIES FOR FUTURE TELECOMMUNICATIONS
Using fundamental physical and information theoretical relations, the author
considered fundamental capacity limits and possibilities of fiber optical, cellular
radio, and satellite communication systems. In a fiber to the home scenario more
than 1 Gb/s equivalent circuit-switched capacity may well be feasible in the future.
In a microwave cellular or satellite radio network for mobile subscribers it may well
be feasible, although requiring low-cost very advanced electronics, to reach several
tens of megabits per second.

OLLE NILSSON

INTERNATIONAL DIRECT DIALING QUALITY IN A COMPETITIVE TRANSITIONAL
TELECOMMUNICATIONS MARKET

The introduction of resale-based competition in international direct dialing services
in January 1999 triggered a round of extremely fierce competition in Hong Kong's
IDD market. In response, both the incumbent operator and new entrants had to
adopt aggressive strategies to defend or gain market share.

Xu YAN AND JAMES Y. L. THONG
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THE ITHACI PROJECT

I'The terms MPLS and IP
switching are used inter-
changeably throughout
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ABSTRACT

IthACI has been a European project in the
ACTS framework concentrating on fast layer 2 for-
warding methods for IP traffic based on labeled
flow mechanisms. The approach is also known as
IP switching and is considered promising for
enhancing IP performance, Several flavors of 1P
switching have been proposed by various vendors
(e.g., IP Switching by Ipsilon, Tag Switching by
Cisco, ARIS by IBM, IPSOFACTO by NEC), all
of them different and not interoperable. IP Switch-
ing has been adopted by the IETF under the
umbrella of Multi-Protocol Label Switching
(MPLS).! Although MPLS has made remarkable
progress recently, a number of issues remain large-
ly open for further investigation. The scope of the
IthACI project was to address such issues and pro-
pose solutions. The issues addressed were multi-
cast, QoS, resource management, and mobility
support in a multicast environment. [thACI con-
ducted both theoretical and experimental work.
Three network islands, each based on a different
flavor of IP switching, were set-up and the interop-
erability of these different TP switching/MPLS fla-
vors were investigated and demonstrated.

INTRODUCTION

Since its inception around 1990, asynchronous
transfer mode (ATM) network technology has
been regarded as an antipode to existing Inter-
net Protocol (IP) technology. ATM has started
being deployed by traditional voice carriers
(telephone companies), while IP is deployed by
carriers of data traffic. ATM is considered to be
fast, but complex, expensive, and ineffective for
short-lived applications, mainly due to its con-
nection-oriented nature. IP is regarded as sim-

Experiments and Enhancements for
IP and ATM Integration:
The IthACI Project

llias Andrikopoulos and George Pavlou, CCSR, University of Surrey

Panos Georgatsos, Nicholas Karatzas, and Kostas Kavidopoulos, Algonet 5.A., Greece
Jurgen Rothig and Sibylle Schaller, CCRL, NEC Europe Ltd., Germany

Dirk Ooms, Alcatel Bell, Belgium

Pim Van Heuven, IMEC, University of Gent, Belgium

years, but missing QoS functionality and result-
ing in slow speeds due to the implementation
routing functionality in software. Efficient meth-
ods for combining IP and ATM technology and
transporting 1P traffic over ATM backbone
infrastructure have been considered. The result
is known as “IP Switching” — a kind of IP router
with IP protocol functionality that employs ATM
hardware for efficient data forwarding,

Originally, various flavors of IP Switching
were proposed: Ipsilon IP Switching, Cisco Tag
Switching, IBM ARIS, Toshiba CSR, NEC
IPSOFACTO, just to name a few. This prompt-
ed the Internet Engineering Task Force (IETF)
to address a standardized approach through a
working group on multiprotocol label switching
(MPLS).

IthACI [1] (Internet and the ATM: Conver-
gence and Integration) was a European
Advanced Communications Technologies and
Services (ACTS) project. which ran from March
1998 to Dec 1999 with the overall scope to eval-
uating and contributing to the different tech-
nologies that permit the efficient transport of IP
traffic over, private or public, ATM backbone
infrastructure. In this context, the project
addressed the requirements for efficient [P mul-
ticasting, accommodation of QoS demands,
mobility in a multicast environment, and
resource management. It subsequently under-
took enhancements of existing IP switching solu-
tions with respect to the previous features, and
generated recommendations based on experi-
ence gained from implementation and experi-
mentation.

Besides the functional enhancements, the
project’s main goal was to influence the actual
standardization process in the area of I[P switch-
ing, and thus to work within and bring the pro-
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