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E-NET: Emerging Networking Technologies
By Arturo Azcorra, Spain and David Hutchison, United Kingdom

Technologies) is a European

Network of Excellence funded
under the last call of the Frame-
work V Information Society Tech-
nologies (IST) Program.

Networks of Excellence (NoEs)
have been used as a method of con-
ducting joint research in the Euro-
pean Framework Programs for
many years, with an emphasis on
university and industry laboratories
doing longer-term research and
coordinating their activities by

E -NET (Emerging Networking

The concept driving the E-NET
NoE is stronger coordination of
independent research initiatives

within each state into
European-scale initiatives,
to work in a more coherent
way toward international
scientific collaboration.

of accessing the Internet, but are
used in their widest possible inter-
pretation as any electronic device
and any type of personal, local, or
wide area network, either wired or
wireless.

The grid, consisting of network-
ing and middleware layers support-
ing distributed applications, is seen
as a fundamental infrastructure for
the global information society, sup-
porting all manner of electronic
activities (e-science, e-business, e-
health, e-leisure, etc.). E-NET’s

means of workshops, short-term vis-

its and exchanges, training and development of Ph.D. stu-
dents, and exploitation and integration of the research results
coming from the individual laboratories. One such NoE is
Cabernet, specializing in distributed and dependable comput-
ing technologies. European Commission (EC) funding for an
NoE has been focused on the coordination activities of the
various laboratories involved. Another sort of coordination
activity, funded from a different budget, has been in place in
Europe for much longer: the COST Program started more
than 25 years ago, and COST Actions bring together a num-
ber of research laboratories in a loosely coupled activity
where the emphasis is on workshops and short-term
exchanges. The budget of a typical COST Action is much
smaller than that of an NoE. The lifetime of an NoE and a
COST Action is typically three to four years. In Framework
VI, it seems likely that NoEs will become more significant
instruments (ways of doing research) and be more generously
funded than at present, while COST Actions will continue
much as before.

The concept driving the E-NET NoE is stronger coordina-
tion of independent research initiatives within each state into
European-scale initiatives, to work in a more coherent way
toward international scientific collaboration. This collabora-
tion is being applied to the particular research field of net-
working technologies to allow the integration of computers
and networks into the everyday environment, allowing access
for every ordinary citizen, enabling the use of a multitude of
services and applications through self-configured and easy-to-
use interfaces. We emphasise that the terms computers and
networks mean not only existing sorts of PCs and current ways

research activities will also con-
tribute to advances in building the network layer of the Grid,
including engineering better quality of service (QoS) into the
network. Thus, E-NET’s networking activities form a natural
complement to the middleware work of the Cabernet NoE
mentioned earlier.

In addition, the E-NET partners form a network of excel-
lence in current and emerging Internet technologies, and can
act as a source of appropriate expertise for Europe; this
includes the training of badly needed new people, through
Ph.D. programs and advanced projects, with skills in network-
ing and the Internet.

E-NET is therefore structured as a distributed research
center, composed primarily of research groups belonging
to leading universities in Europe. E-NET collaborates with
industry leaders to perform technology transfer when a
given research result is in a mature enough state for
appropriate exploitation. Collaboration agreements with
leading universities and research centers outside Europe
will be established to begin or reinforce wider internation-
al activities.

The coordination of work within E-NET is achieved by a
combination of three work lines: ’
*Harmonization of members’ research activities to strengthen

their complementarity. This will be reached by setting com-

mon research objectives, aligning separate efforts into
mainstream objectives.

*The use of a distributed Virtual Laboratory infrastructure to
allow virtual and interactive work methods. The Virtual
Laboratory will include a distributed seminar/meeting

(Continued on page 4)
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COST272: Packet-Oriented Service Delivery via Satellite: Part 1

By Erina Ferro, Italy; Gérard Maral, France; and Laurent Franck, France

pean-funded COST272 Action. COST272 brings togeth-

er European researchers involved in satellite
communications. The contribution starts with a presentation
of the COST framework; then the COST272 motivation and
activities are covered.

The COST Framework

Founded in 1971, COST is an initiative by the European
Commission (EC). The objective of COST is to coordinate
nationally funded research at a European levell in order to
ensure that Europe holds a strong position in the fields of sci-
entific and technical research. As such, COST stands for
Cooperation in the Field of Science and Technology Actions
1mplemented in the COST framework are further categorized
in domains, among these the telecommunications domain, to
which COST272 is naturally related.

There are about 180 COST Actions currently running,

T his article presents the activities performed in the Euro-

among these 26 in the telecommunications domain (Table 1).
Actions have an average duration of three to four years and
are finalized through the delivery of a final report. Yearly
reports also enable monitoring of the Actions.

COST is specific about in no way funding the conduct-
ing of research. Rather, funding is allocated in order to
make it possible for researchers to convene and exchange
views on a given theme (satellite communications in the
case of COST272). The scope of each Action is described
in a memorandum of understanding (MoU) submitted to
and approved by the EC. In order to submit a candidate
MoU, at least five countries (among the participating
countries) must sign an MoU, committing themselves to
Action participation.

A COST Action is driven by a Management Committee
comprising up to two delegates from each signatory country.
The Management Committee meets at least three times a
year. For the sake of efficiency, an Action is often organized

in working groups. Depending on the Action

size and allocated budget, meetings dedicated
to working group activities may also be held.
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Apart from meetings, the Action budget
(60,000 Euros a year on average) also gives
provision for the organization of short-term
scientific missions (STSMs). These missions
make it possible for researchers to organize
short stays in other institutions participating
in the Action. STSMs act as a catalyst for

" starting up more permanent collaborations
among institutions. Additionally, COST
Actions are natural preludes to consortia
formed as the result of EC issued calls for
proposals.

In this respect, the EC unveiled in mid-
2002 some aspects related to the 6th Frame-
work Programme (FP6). Two new tools are
introduced in order to support the FP6:
Networks of Excellence (NoEs) and Inte-
grated Projects (IPs). It is interesting to
note that NoEs are large-scale COST
Actions, in line with the concept of provid-
ing means to support research coordination
while not funding the actual research
efforts. This way of proceeding credits a
widespread feeling among the research
community that theme-driven research
activities are preferable to goal-driven
research, at least when noncompetitive
research is addressed.

The COST272 Action

COST272 started in June 2001. Most of its
participants came from two previous Actions:
COST252 (Evolution of Satellite Personal
Communications from 2nd to Future Gener-
ation Systems) and COST253 (Service Effi-
cient Network Interconnection via Satellites),
ended in 2000. Table 2 summarizes the
Action data.

The main objectives of the Action are to
contribute to the identification of key require-
ments, analysis, performance comparison,

1 33 states are now members of COST, widening the

Table 1. Actions currently running in the telecommumcattons domam

European scope of the framework.
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COST272: Packet-Oriented Service Delivery via Satellite (cont'd)
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architectural design, and protocol specification of future pack- After one year of activity, the Action has produced about
et-oriented satellite communication systems, with a clear focus 40 documents, covering subjects ranging from coding to secu-
on Internet-type system concepts, applications, and rity for multicast communications. The Action participants

protocols/techniques on the various layers. also promoted an Expression of Interest (called OSMOSIS-
Satellite communications are currently not keeping pace NET) as a reaction to an EC request in the scope of the FP6
with the development witnessed in terrestrial networks; preparation.

however, in an all-IP environment they could
easily facilitate early deployment of the ser-
vice to many users currently out of reach of
communication services. Deployment of such
an all-IP environment in the satellite segment,
however, requires the examination/study of
suitability of the existing protocols.and algo-
rithms, and the implementation of the ,
required modifications/ adaptations, or even | Belgium- - Brussels niversity
the development of more efficient algorithms i b
that take into account the peculiarities of the , a U IVE]’SI-'tyQ Zagreb :
satellite systems. Additionally, satellite com- | T e
munications are expected to play an important ench Space Agency (CNES), ;
role in such competitive environment, driven Telecommunications for Space a.nd

eronautics (TeSA), Telecom Paris

ia .atellit§§

by some recent technological advances that L ‘
have enabled: , Germany.  German Aerospacefent‘re (DLR)
*The implementation of efficient intersatellite | - — et -
links for traffic interconnection in the satelhte . Avistotle University of Thessaloniki -
segment S : :
*Onboard processing capabilities, aiming to : L L el g io -5‘(&”‘; : :
improve dynamicresource utilisation and . S e (ngR S elachmiali
flexibility : G i B Db e e
* Multiple spotbeam coverage to optimize band-
width efficiency
Based on these advances, broadband satellite

networks will represent an attractive solution to
provide two-way connectivity direct to the end user
and to furnish new services such as high-speed
Internet access and private network solutions. Fur-
thermore, satellite networks are best suited to satis-
fy the increasing demand for the broadcast and
multicast type of services with the additional
advantage of providing global accessibility.

These reasons are the strongest motivation for
the Action participants. In order to cope with the
wide scope of the problem, the Action is subdi- : - s
vided in three working groups, as shown in Fig. 1. M Table 2. COST272 Action data.
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E-NET: Emerging Networking Technologies (cont'd)

room, a set of information servers, and remote use of com-
plex testbeds and research infrastructures.

¢ Short-, medium-, and long-term exchange of personnel. This
is accomplished by exchange of Ph.D. students, postdoctor-
al staff, and visiting professors. Common use of the English
language for teaching and research, as well as multilingual
frameworks, will facilitate these exchanges

E-NET arose from combining two existing COST actions
in networking: COST 263, “Quality of Future Internet Ser-
vices,” and COST 264, “Enabling Networked Multimedia
Group Communication,” and its current list of core
research groups is based on the following institutions: Uni-
versidad Carlos IIT de Madrid (Spain), Universidad Politec-
nica de Catalunya (Spain), Lancaster University (United
Kingdom), University of Cambridge (United Kingdom),
Université Pierre and Marie Curie (Paris 6) (France), Uni-
versity of Liége (Belgium), University of Coimbra (Portu-
gal), Delft University of Technology (The Netherlands),
University of Athens (Greece), Kungliga Tekniska
Hogskolan (Sweden), ETH-Zurich (Switzerland), Universi-
ty of Krakow (Poland), Universita di Napoli Federico II
(Italy), Fraunhofer Fokus (Germany), and Technical Uni-
versity Darmstadt (Germany).

It is expected that several more institutions will soon join
E-NET, including the University of Oslo (Norway), Helsinki
University of Technology (Finland), Vienna University of
Technology (Austria), Technical University Denmark (Den-
mark), and Laboratory for Analysis and Architecture of Sys-
tems (France). Networking research groups from up to
another 25 universities and research laboratories have applied
to become associate members of E-NET. -

Research is carried out jointly by defining technical work-

Global _
Iunications
, Newsletter

‘www.comsoc.org/pubs/gen

JOAN GARCIA HARO
Editor

Department of Information Technologies and Communications
Polytechnic University of Cartagena
ETSIT
Campus Muralla de Mar s/n
30202 Cartagena, Spain

Tel: +34-968-325314

Fax: +34-968-325338
E-mail: joang.haro@upct.es

gch@comsoc.org

FRANCISCO JAVIER GONZALEZ CASTANO, Associate Editor
JACOB BAAL-SCHEM, Chapters Corner Editor

Regional Correspondents
HOSSAN AFIFI, France ® BORHANUDIN MOHD ALI, MALAYSIA
JACOB BAAL-SCHEM, Israel * DiNkO BEGUsIC, Croatia
OMAR CHERKAOUI, CANADA * PAULO DE SOUSA, European Union
KHALED FuAD ELsAYED, Egypt ® VOULA GEORGOPOULOS, Greece
SILVIA GIORDANO, Switzerland ¢ RaM G. GUPTA, India
CARLOS HiRscH, Mexico ¢ LIANG XIONG JiaN, China
HENRICH S. LANTSBERG, RUSSIA ® ARTUR LASON, Poland
JOsE MARIA MALGOSA-SANAHUJA, Spain ® NICOLAE OACA, ROMANIA
IRADJ QUVEYSI, AUSTRALIA * ALGIRDAS PAKSTAS, UK
GIANCARLO PIRANI, Italy ® K. R. SUBRAMANIAN, Singapore
HELIO WALDMAN, Brazil

A publication of.the
o |IEEE Communications Society

ing groups on topics-that have enough critical mass and shared
interest. A technical working group chair is appointed to coor-
dinate the group, and to coordinate with other groups. Groups
will change focus throughout the network’s life, to reflect the
natural evolution of the advanced technical fields being
addressed in E-NET.

Some of the technical working groups planned at this stage
are:

* AAE: Authentication, authorization, and encryption

*GCM: Group communications management

* AHNW: Ad hoc networks for wireless devices in the person-
al area

* ASON: Autonomous self-organized survivable networks

*BIP: Network protocol beyond IPv6

*QoS: QoS engineering

*WCM: Wireless capacity management in the personal, local,
and wide areas

* ANRL: Addressing, naming, and resource location

*SCALE: Very large scalability for number of terminals, rout-
ing tables, and microflows

*FDPN: Fast service deployment and programmable networks

*DISP: Dynamic IP service creation and auto-configuration

*CDI: Content distribution infrastructure

The COST 263 and COST 264 Actions have initiated a suc-
cessful series of international workshops (QofIS and NGC),
and it is intended that E-NET members will consolidate their
leading involvement in these key workshops as well as pushing
ahead with ideas for new international endeavours.

We expect E-NET to be reinforced through the European
Framework VI Research Program, increasing its funding,
incorporating other key institutions, and broadening its inte-
gration and joint research activities. .

COST272/(Cont’d from page 3)

Conclusions

The COST272 Action provides the opportunity for Euro-
pean researchers in the field of satellite communications to
meet and coordinate their activities.

Current COST272 activities are distributed over two axes:
*The integration within an Europe-wide interactive network of

satellite and terrestrial components, with the aim of validat-

ing user-friendly applications and demonstrating new ser-
vices, thus enhancing the communication capabilities within
the group at low expenses

*Regular research activities around the Action themes

Expected research outcomes are:
¢ Identification of technologies supporting IP over satellites

and enabling new services and QoS guarantees;

*Suitability to implement IP switching in the sky

* Adaptation of protocols and algorithms initially developed
for the mixed mobile and fixed terrestrial networks, to make
them suitable for the satellite segment;

*Development of new algorithms, designed ad-hoc for the
satellite segment;

*Suitability of using various optical technologies in the satel-
lite space.

COST272 is also a core network for setting up industrial
and academic consortia in view of elaborating proposals in
response to calls for participation initiated by the EC.
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