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FP7

ICT Work Programme 2009-2010

Objective ICT-2009.1.1: The Network of the Future

Target Outcomes

a) Future Internet Architectures
and Network Technologies

Overcoming structural limitations of the current
Internet architecture arising from an increasingly
larger set of applications, of devices and edge
networks to be supported.

- Novel Internet architectures and technologies
enabling dynamic, efficient and scalable support of
a multiplicity of user requirements and of
applications with various traffic patterns, variable
end-to-end quality of service, point-to-point or
point-to-multipoint  distribution  modes, and
supporting legacy and future service architectures.
The target architecture should support personalised
rich  media networking, machine-to-machine
communication, wireless sensor networks, ad-hoc
connectivity networks as well as personal and body
area networks. It should also be wireless-friendly,
natively support mobility, be spectrum- and energy-
efficient, support future very-high-data-rate all-
optical connections as well as heterogeneous
wired/wireless access domains. Routing and
location-independent  addressing or  naming,
dynamic peering, signalling, resource virtualisation,
and end-to-end content delivery techniques are
related research issues.

- Flexible and cognitive network management and
operation frameworks enabling dynamic, ad-hoc
and optimised resource allocation, control and
deployment, administration with accounting that
ensures both a fair return-on-investment and
expansion of usage, differentiated performance
levels that can be accurately monitored, fault-
tolerance and robustness associated with real-time
trouble shooting capabilities. The management
architecture should target self-organised and self
healing operations, cooperative network
composition, service support and seamless
portability across multiple operator and business
domains.

Migration paths and coexistence through overlay,
federation, virtualisation and other techniques
should be investigated to support several network
and management architectures including legacy
systems. Benchmarking capability of the proposed
architecture(s) is to be considered from the onset.
Clean slate or evolutionary approaches, or a mix of
these, can be equally considered.

If third country partnership is felt relevant by
proposers, priority should be for those third
countries having established programmes in this
field, notably Japan and the USA.

b) Spectrum-efficient radio access
to Future Networks

- Next-generation mobile radio technologies that
are cost-, spectrum- and energy-efficient and
adapted for implementation in future high-capacity
mobile radio systems. Key technology building
blocks expected to be addressed are adaptive
modulation and coding schemes, multiple antenna
and user detection schemes, cross-layer design and
low-latency transmission schemes. They are
expected to be complemented by co-operative
technologies at base station and/or terminal level,
novel network topologies and related dynamic
channel modelling and estimation. Integrated
projects are expected to take a comprehensive
approach to the key technology building blocks and
develop system evolution paths by jointly designing
radio transmission techniques and radio interface
protocol stacks and considering spectrum co-
existence and sharing.

- Cognitive radio and network technologies
reducing the management complexity and enabling
seamless service provision in a radio environment
with a large number of heterogeneous radio access
technologies. These should support environment-
aware, self- reasoning- and learning-capable mobile
devices that can change any parameter or protocol
based on interaction with the environment with or
without network assistance.

- Novel radio network architectures enabling the
innovative usage of licensed, unlicensed or unused
radio spectrum with the aim of radical cost- and



energy-reduction. Target environments range from
short to medium distance including systems based
on femto-cells, ad-hoc networks and vehicular
networks, up to wide-area terrestrial and satellite-
based radio access networks.

c) Converged infrastructures in
support of Future Networks

- Ultra high capacity optical transport/access
networks based on state-of-the-art photonics with
transparent  core-access  integration,  optical
flow/packet  transport, dynamic  wavelength
allocation and end-to-end service delivery
capability, overcoming the limitations of
segmentation between access, metro and core
networks and domains, lower cost optical access
and the need for energy efficiency. Integrated
projects are expected to address also a network
control plane supporting flexible management
capability of multi-domain and multi- operator
contexts with end-to-end carrier grade performance.

- Converged service capability  across
heterogeneous access: Breakthrough technologies
and architectures for seamless ubiquitous
broadband services, integrating wired and wireless,
fixed and mobile technologies in hybrid access
networks, including hybrid-satellite networks.
These enable generic support for service portability
and continuity across composite networks through
the service-network interface, with ubiquitous
access from any network, from any technological or
administrative domain, from any location and with
a variety of access devices.

d) Coordination/ Support actions
and Networks of Excellence

— Coordination of research efforts to explore
synergies across on-going national initiatives and
with third countries (priority is with the USA and
Japan); support actions to channel efforts towards

standardisation initiatives and a coherent approach
towards take-up and testing of new concepts
leading to a European-led Future Internet.

— Support to integrated satellite and terrestrial
systems with a focus on supporting both public
service and private communication requirements.

— Research roadmaps, organisation of scientific
and/or policy events, strategy and policy
formulation.

— Networks of Excellence in new and emerging
topics, with a clear and limited focus, requiring
interdisciplinary teams of researchers.

Expected impact

— Strengthened positioning of European industry in
the field of Future Internet technologies and
reinforced European leadership in mobile and
wireless broadband systems optical networks
cognitive network management technologies.

— Increased economic efficiency of access/transport
infrastructures (cost/bit)

— Global standards, interoperability and European
IPRs reflecting federated and coherent roadmaps.

— Wider market opportunities from new classes of
applications taking advantage of convergence.

— Accelerated uptake of the next generation of
network and service infrastructures.

Funding schemes

a), b), c): IP, STREP; d): NoE, CSA

Calls and indicative budget distribution:

— ICT call 4 - target outcomes b) and c):
—IP/STREP: EUR 110 million of which a
minimum of 50% to IPs and a minimum of 30% to
STREPs

— ICT call 5 - target outcomes a) and d)

- IP/STREP: EUR 71 million; of which a

minimum of 50% to IPs and a minimum of

30% to STREPs

- NoE: EUR 6 million; CSA: EUR 3 million
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FP7 — ICT Call 5 Future Networks Projects List

Project acronym Instrument® Full Title Total cost EC funding Duration
(€) (€) (months)

Advanced coexistence technologies for radio optimisation in licenced and unlicensed spectrum 4133 470 3 000 000 36
ceFIMS CSA Coordination of the European Future Internet forum of Member States 455 262 409 977 30
CHANGE STREP Enabling Innovation in the Internet Architecture through Flexible Flow-Processing Extensions 5610 204 3 895 086 36
CHRON STREP Cognitive Heterogeneous Reconfigurable Optical Network 3158 181 2329 080 36
ECONET IP low Energy COnsumption NETworks 10 110 898 6 155 907 36
eMobility NetWorld CSA eMobility NetWorld 1165 502 881 234 24
EXALTED P EXpAnding LTE for Devices 10 980 066 7 358 891 30
EX-FI CSA Expanding the European Future Internet Community 434 079 328 157 12
FIGARO P Future Internet Gateway-based Architecture of Residential Networks 7 954 879 5158 592 36
FISI CSA Future Integral SatCom Initiative 648 473 490 000 24
FLAVIA STREP FLexible Architecture for Virtualizable wireless future Internet Access 5709 738 3653 886 36
MEDIEVAL STREP MultimEDia transport for mobllE Video AppLications 5369 788 3470 885 36
ONE STREP Towards Automated Interactions between the Internet and the Carrier-Grade Management Ecosystems 3843018 2229125 36
ONEFIT STREP Opportunistic networks and Cognitive Management Systems for Efficient Application Provision in the Future InterneT 6 767 831 3 965 365 30
PURSUIT STREP Publish Subscribe Internet Technology 5199 432 3771991 30
SAIL IP SAIL: Scalable & Adaptive Internet soLutions 20 667 922 12 440 133 30
SESERV CSA Socio-Economic SERVices for European research projects 1077 037 876 127 24
SPARC STREP Split architecture carrier class future networks 3147919 2 000 964 24

Towards Real Energy-efficient Network Design 4 429 312 3 000 000 36
ULOOP STREP User-centric Wireless Local-Loop 5978 259 4076 247 36
UniverSelf P UniverSelf 16 556 969 10 459 257 36

123 398 239 79 950 904

2 |P — ‘Integrated Project’ or ‘Large scale integrating collaborative project
STREP —* Specifi c Targeted Research Project’

NOE — Network of Excellence
CSA — Coordination and Support Action




Future Networks Project Clustering —
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FP7 ICT Objective 1.1 The Network of the Future

i ACROPOLIS |

ACROPOLIS: Advanced coexistence
technologies for radio optimisation in
licensed and unlicensed spectrum

The primary objective of ACROPOLIS is to research and develop optimisation
techniques for cooperative and cognitive wireless systems. The core of the Joint
Research Activities in this NOE is using the concepts of these two twin paradigms
within the context of cognitive radio, opportunistic spectrum access, flexible radios,
and self-organizing networks to increase efficiency of such future networks.

At A Glance: ACROPOLIS

Advanced coexistence technologies
for radio optimisation in licensed and
unlicensed spectrum

Project Coordinator

Petri Méahonen

RWTH Aachen University

Tel: +49 241 80 20900

Project website: www.ict-acropolis.eu
Project Manager

Sylwia Antonina Romaszko

Email: sar@inets.rwth-aachen.de

Partners: RWTH (DE), Uniroma1 (IT),
IASA (GR), TUD (DE), UPRC (GR),
EIT+ (PL), KCL (UK), KTH (SE), UKIM
(MK), CTTC (ES), JRC (BE), PUT (PL),
UoS (UK), EURECOM (FR), UnivLeeds
(UK), EADS (DE)

Duration: October 2010 - September
2013

Funding scheme: NoE
Total Cost: €4.13m
EC Contribution: €3m

FUTURE §
NETWORKS

Main Objectives

ACROPOLIS brings together 16 partners from 10 countries
in order to integrate European research efforts in the
domains of cooperative and cognitive communications such
that coexistence and capabilities of
future networks operating both in the
licensed and open spectrum bands can
be significantly increased.

ACROPOLIS
fosters European
researchers to
jointly optimize
techniques in
cooperative and
coexisting
cognitive
communications

The project aims at strengthening
European knowledge and leadership in
the focused area of cooperative
communications with coexistence
specifically considering the intersection
of  cognitive  radio,  opportunistic
spectrum access, flexible radios, and
self-organizing networks. The overall
Joint Programme of Activities (JPA) in ACROPOLIS not only
accounts technical issues, but also considers economical,
reqgulatory and standardization related challenges and
boundary conditions.

Nowadays, most of the existing optimisation and cooperation
concepts focus on single-layers being either rather static or
concentrated on fixed algorithm-based control loops. In
contradiction to this focus of interests ACROPOLIS is a
holistic and dynamic approach, where cooperation, flexibility
and certain learning capabilities (cognition) can yield
significant benefits for future systems.

ACROPOLIS targets three classes of applications: (1)
Cognitive Radio Systems and other spectrum sharing
paradigms (Dynamic Spectrum Allocation, Opportunistic
Spectrum Allocation, Secondary Market Mechanism etc.),
(2) Self-organizing Networks, and (3) Legacy Network
Optimization based on novel approaches.

The NoE will also focus on the education of European
researchers on advanced coexisting and cooperating
communication technologies.

Furapean Commissian
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Technical Approach

ACROPOLIS aims to bridge over the gaps in the
European research repertoire, to complete the
spectrum of European expertise ensure
continuing European Pre-dominance. The project
is structured around seventeen work packages
(WPs), combined into foundations and pillars.

Foundations provide knowledge base and
integration of fundamental aspects and theories
that are required to model, develop, benchmark
and analyze more practical research aspects of
JPA. These foundations are organized into:
knowledge toolbox, technical enablers and
business aspects and regulation.

Pillar 1: Context Awareness and learning

Three further cross-cutting activities support the
pillars ensuring long-term success of NoOE:

Management ensuring operational efficiency,
leadership and quality controls.

Integration guaranteeing strong interaction, and
supports researcher mobility, education, visibility,
and overall European level build up of an
integrated research area. The NoE will organize
summer/winter schools, and Ph.D courses.

Spreading Excellence is a key issue function for
NoE. We disseminate results both to European
researchers and various entities.

Finally, ACROPOLIS aims to establish the
capability to exchange best practices, open
source code, and even radio hardware between
its member organizations.

(Spectrum Awareness;
Neighborhood and Network
Awareness; Learning
Mechanisms and Knowledge

Project Integration (WPs2.3, 4)

Project Management (WP1)

Consortium

The consortium

Management WPs) handles
harmonization, integration and
cooperation of research topics.
It is responsible for
coordinating, monitoring and
integration
research work on context
awareness and learning in
cognitive radios and networks.

Fillar 1:

Pillar 2: Decision Making
(Metric Identification, Decision
Making Algorithms and
Solutions WP) addresses the
decision making engine, and
how to integrate and exploit
knowledge. The identification of appropriate
metrics, constraints, and solutions are all aspects
that must come together in order to drive the
design of the feasible decision making engine.
This pillar takes an holistic view on these issues.

Pillar 3: Action (Decision Execution;
Conformance Monitoring, Assessment and
Security Issues WPs) closes the loop by defining
the point at which the decision must be put into
action, and how the directives and decisions of
the  decision-making engine affect the
functionalities of all protocol layers. The decision
execution process includes monitoring and control
of misbehaviour as well as conformity assessment
and security. All these operations need to be
mapped on to the different layers of the
communication protocol stack.

) Context
European wide Hvar. and

Pillars’ Foundation
WPsE, 7.8

consists of 16
partners from 10
different
countries, and
their collective
network of
research and
industrial contacts
span literally the
whole globe. The
consortium will
also seek out to
nominate industry
advisors to help
its dissemination
towards wider
audience.

Platform Expansion and Experimentation (WP 5)

f' Pillara:

Acting and
Execution
P13

Spreading of excellance (WPs 15, 16, 17)

Expected Impact

A significant portion of the European dynamic
spectrum management and cognitive systems
community is participating in ACROPOLIS, and
therefore the consortium is expected to have
impact on harmonization of European research. A
series of collaboration activities targeting other
well recognized organizations and experts in the
field is planned. The recent advances and
achievements will be shared and elaborated
during jointly organized events with external
teams and experts. ACROPOLIS will organize
and participate in workshops, round-tables
meetings, and conferences, establish electronic
facilities for collaboration, and in general promote
a higher level of visibility of results.

10 of 54

ACROPOLIS
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FP7 ICT Objective 1.1 The Network of the Future
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Coordination of the European Future
Internet Forum of Member States

The ceFIMS project will support the coordination of Future Internet research activity
across Member States (MS). The ceFIMS consortium, comprising partners from
Ireland, Luxembourg, the Netherlands, Hungary, Spain and Portugal, will support the
FIMS Forum to help create synergies and reduce duplication and fragmentation in

At A Glance: ceFIMS

Coordination of the European Future
Internet Forum of Member States

ceF/MS*

‘;* o

Project Coordinator

Dr. William Donnelly

Waterford Institute of Technology
Tel: +353.51.845500
Fax:+353.51.341100
Email:bfoley@tssg.org

Project website: www.cefims.eu

Partners:  Waterford Institute  of
Technology (IE), Universite du
Luxembourg (LV), Nederlandse

Organisatie  Voor  Wetenschappelijk
Onderzoek (NL), Nemzeti Kutatasi Es
Technologiai Hivatal (HU), Agencia Para

Sociedade Do Conhecimento (PT),
Asociacion De Empresas De
Electronica, Tecnologias De La

Informacion Y Telecomunicaciones de
Espana (ES)

Duration: September, 2010 — February,
2013

Funding scheme: CSA

Total Cost: € 0.45m

EC Contribution: € 0.41m

Contract Number: INFSO-ICT-258542

SENEMTH [T ER BE.
PR LAATE
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European Fl research.

Main Objectives

ceFIMS will support to the activities of the FIMS (Future
Internet Member State) Forum by providing a secretariat and
support structure for its activities. ceFIMS will collect and
analyse Future Internet research initiatives at national,
regional and transnational levels, for the full benefit of
networking between EU-funded and national researchers. This
will help foster knowledge-sharing via the FIMS Forum; the
establishment of expert Working Groups; and, the
development of a Research Roadmap to maximise synergies
between EU and MS investments in Fl research. ceFIMS will
help create a basis and implementation framework for an Fl
ERA-NET+ and also support the strong engagement of
Member States in the Public Private

Partnership (PPP).

The limitations of the present Internet
require global investment to develop a Member State

Future Internet (Fl) capable of meeting the ~ engagement and
unprecedented demands of the Knowledge knowledge sharing in
Society. It is strategically important for  F!MS Forum and
Europe to engage fully in the conception,
research, development and innovation of
the FIl. Other regions recognise the
potential of the FI and have launched major
initiatives, ~ targeting  novel Internet
architectures and the Network of the Future.

By promoting

ceFIMS can help
improve Fl research
in Europe

Europe is already one of the leaders in Internet research and
adoption and has strategically identified the need to lead the
definition, standardisation and implementation of the Fl.
However Europe will achieve its Fl potential only if there is
well coordinated FI research activity at Member State (MS),
regional and transnational levels. Duplication of effort reduces
net output across all FlI programmes, and the full benefits of
networking between EU-funded and national researchers are
not realised. This can result in fragmentation of research
objectives and achievements. ceFIMS will help to minimise
this fragmentation and support better coordination of research
efforts by promoting engagement and knowledge-sharing in
FIMS Forum.

Furapran Eommissian
Iformation Society and Media
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Facilitating knowledge sharing among MS and
MS/EU

e The Undertaking of Strategic Actions (Building
Consensus, Position Papers and Roadmaps)

Approach .

ceFIMS will carry out its work over a period of 30
months. In order to achieve the project objectives,
five complementary work packages are specified,
each driven by a leading partner. The overall .
ceFIMS work plan is based on a sequence of well-
structured interconnected activities, implemented
through a three phased approach:

Raising Awareness of MS FIl activities and
outreach activities to relevant agencies and
stakeholders

Member State
Research

Phase 1: Establishing the

ceFIMS Infrastructure

(] Establish the ceFIMS Secretariat, Representatives attend
Steering Committee and ceFIMS {
web portal MS FI Forum

e Establish and

Programmes

support expert

i Future teFIMS Expe )
Working Groups et ‘_K:)(ocwh:ienccl,gée Working fglri—l:nht ceFlg«rst;reb )
. Assembly e Groups P
Phase 2: Stocktaking and
Analysis

e Collect and exchange information Representatives attend

on Fl activity of each MS to
enable sharing of best practice

Publish content

P ; EC EC web
* Ana!yse adml.mStratNe and _Iegal Framework Publish content: portals -
barriers that hinder co-operation Pragrammes CORDIS, etc.

e Enable programme managers to
exchange information at national
and regional level

e Analyse requirements at regional
and local levels for the Fl

e Document and analyse potential gaps in the EU
and national FI policies, priorities and
investment strategies.

e Monitor progress towards achievement of
greater level of synergies

Obtain updates

Obtain updates

Expected Impact

ceFIMS is expected to have the following Impacts

1) Assisting the Future Internet Forum of Member
States to achieve its mandate, through
establishment of a Secretariat to support its
meetings and produce documents

Maximising the effectiveness of Future Internet
research activity by creating awareness of the
work of the FI Forum and hence of its members
by disseminating its results through the ceFIMS
website

Phase 3: Generating Actions

e Engage with key national and regional decision
makers to develop mechanisms for the
consistent and sustainable development of a
trans-national Future Internet framework

o I|dentify key actions at local, regional or national

2)

level to build consensus leading to the 3) Exploiting synergies between MS research
development of a roadmap and implementation programmes and producing the documents that
framework for the creation of a Future Internet help. Member States, individually and
ERA-NET+ and create increased awareness of collectively, to set research priorities and align
Public Private Partnership (PPP). the_ir investments to gain greater value

o Support the process of preparing a proposal for 4) Using the knowledge gained from the ceFIMS

a Memorandum of Understanding between MS
towards FI ERA-NET+

Key Issues

The key issues tackled by the ceFIMS project (in
the diagram below) are:

Supporting MS engagement in FIMS Forum

5)

Working Groups to reduce fragmentation
(characterised by inadequate communication,
duplication and lost opportunities) between EU-
funded and Member State-funded Future
Internet research, with benefits to all parties
involved

Building on the expected success of ceFIMS, to
develop a pan European research roadmap to
motivate and formulate plans for larger scale
ERA-NET+ and future PPP projects.

12 of 54
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A Network Architecture for Innovation

The goal of CHANGE is to reinvigorate innovation on the Internet in order to better
support current services and applications and enable those of tomorrow. This will
be achieved by introducing a common concept of a flow-processing platform
instantiated at critical points in the network.

At A Glance: CHANGE

Innovation in the
Flexible

Internet Main Objectives

Flow-

Enabling
Architecture through
Processing Extensions

The CHANGE project addresses a central problem of
today’s Internet: its size and scope make innovation
through the introduction of new core network technologies
very difficult. In short, the Internet suffers from
“ossification”. Even minor changes only happen through
the accretion of point solutions that embed knowledge in
the network, optimizing today’s applications at the
expense of tomorrow’s.

CHANGE proposes to overcome this
situation by introducing a common
concept of a flow-processing platform,
instantiated at critical points in the
network. Although the platform and its
interfaces are common, the processing
performed must be programmable,

“We believe the
deployment of a
general purpose
flow-processing
architecture is
what is required

Project Coordinator
Adam Kapovits
Eurescom GmbH

Tel: +49 6221 989 260

Fax: +49 6221 989 209

Email: kapovits@eurescom.eu
Website:http://www.change-project.eu/

Partners: Eurescom (DE), NEC Europe
(UK), Deutsche Telekom (DE), University
Collage London (UK), Lancaster University
(UK), Université Catholique de Louvain (BE),
Technische  Universitat  Berlin  (DE),
Universitatea Politechnica din Bucuresti
(RO), Dreamlab  Technologies (CH),
Nextworks (IT), Universita di Pisa (IT)

Duration: October 2010 — September 2013
Funding scheme: STREP

Total Cost: €5.6 m

EC Contribution: € 3.9 m

Contract Number: INFSO-ICT-257422

FUTURE 4
NETWORKS
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allowing the network to evolve and
support the needs of rapidly-changing
applications. Such platforms can be
built from commodity hardware — e.g.
x86 servers and commodity switching
chipsets —, and are both scalable and
powerful while retaining the flexibility to
quickly introduce processing primitives.

The CHANGE concept:
A Network Architecture for Innovation

to break the
innovation log-
jam that has been
developing over
the last fifteen
years.”

To enable innovation, it must be possible to support a
wide range of flow processing. At the same time we want
to allow rapid innovation and deployment of new flow
processing primitives so that flow processors are not
locked into the applications of today. Essentially this
means that anything more than simple packet forwarding
should be a software function, allowing quick deployment.
Contrast this with the current Internet, where flow
processing is almost always performed in special-purpose
boxes sold by vendors to solve a specific problem.

The broader objective of CHANGE is to use flow
processing platforms to enable the Internet to reason
about flows and to enhance the processing that flows
receive in a manner that enables innovation rather than
stifles it.

Furapean Commissian
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Technical Approach

CHANGE is organised around three horizontal
core technical work packages (WPs 3-5) that
represent the bulk of the project's work. In
addition, there are two vertical work packages,
WP2 and WP6, plus WP1 Management.

N

WP6:Dissemination,
Exploitation and
Standardization

WP2: Scenarios,
Requirements and
Architecture

[WPS: Flow Processing Platform Design and Development]

[ WP4: Network Architecture Implementation ]

[ WP5: Deployment and Applications ]

k_/

In

time

Key Concepts

Programmable virtual networks: Flows can
be classified and processed in one flow
processing platform, then sent to another flow
processing platform for further processing,
and so on. Typically this will be done by
tunnelling traffic across the Internet. Such
flow-level virtual networks give operators and
application  writers great flexibility in
controlling how their traffic is forwarded and
where it is processed. This is in stark contrast
to the current Internet architecture, where
networks process traffic based only on
destination address prefixes.

On-path flow processing: Traffic traversing
the network using conventional IP forwarding
needs to be processed as a flow at certain
points in the network; examples are firewalls
and ftraffic shapers. The kind of flow
processing platforms we envisage can
provide this conventional functionality, but the

combination;

however, they are conceptually

separate, and the project will address both.
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Internet level flow processing

Expected Impact

CHANGE will help the European industry to
unlock the business oligopoly and move
towards an open-innovation market. It will
produce a common set of basic tools to

quickly  build innovative products and
services.
CHANGE will help dramatically reduce

network costs by adopting flow definition and
processing as primitives, leading to the goal
of Network (processing) as a Service (NaaS).

CHANGE will foster innovative ideas and
generate critical mass to influence the
research community and support European
competitiveness.

CHANGE will devise an architecture for
innovation, performing network processing on
commodity hardware to speed up the
evolution of the Internet.

Potential Application Scenarios

Potential application scenarios of the CHANGE
platform include:

@ﬁ E
b v
4
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. . o Virtualized ISP

real benefits come when such flow processing
platforms can communicate. This allows e Dynamic network troubleshooting and re-
applications to express their requirements, locatable maintenance
networks to express their constraints, and a e Targeted, on-demand network monitoring
much more flexible approach to enabling L . i
access control restrictions to be taken. Thus  Dynamic intra and inter-network traffic
an additonal goal of CHANGE is to shaping
investigate signalling mechanisms by which e Workable, targeted QoS
this communication can occur. « Shippable attack mitigation
reality, we envisage these two different

concepts, programmable virtual networks and on-

path flow processing, to be commonly used in

s | CHANGE
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Cognitive techniques find its way into the

Optical Networks

CHRON addresses the challenge of controlling and managing the next generation of
heterogeneous optical networks applying cognitive techniques, in order to help in
the building of the Future Internet. This research will take place thanks to the
participation of entities from Spain, Denmark, Germany, Poland, Greece and lItaly.

At A Glance: CHRON

Cognitive Heterogeneous
Reconfigurable Optical Networks

—
SZEHRON

—

Project Coordinator

Dr. Rubén M. Lorenzo

CEDETEL

Tel: +34 983 54 65 02

Fax: +34 983 54 66 96

Email: ict-chron@cedetel.es
Project website: www.ict-chron.eu

Partners: Centro para el Desarrollo de
las Telecomunicaciones de Castilla y
Leén (ES), Technical University of
Denmark (DK), Huawei Technologies
Duesseldorf GmbH (DE),
Telekomunikacja Polska SA (PL),
Research and Education Laboratory in
Information Technologies (EL),
Universidad de Valladolid (ES), Center
for REsearch And Telecommunication
Experimentation for NETworked
communities (IT)

Duration: July 2010 — June 2013
Funding scheme: STREP

Total Cost: € 3.15m

EC Contribution: € 2.32m

Contract Number: INFSO-ICT-258644
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FUTURE
NETWORKS

Main Objectives

The Future Networks will be of a highly heterogeneous
nature, ranging from a wide variety of classes of services
with different requirements, to wide physical layer diversity in
optical transmission techniques and optical switching
paradigms. The CHRON project proposes an approach of
heterogeneous reconfigurable optical networks, capable
of observing, acting, learning and optimizing their
performance. This new approach is based on introducing
cognition into the control and management plane. A
cognitive network becomes a kind of
network that detects network
conditions, traffic patterns and user
demands and is able to efficiently
take decisions and adapt to the new
network state on each moment of
time. This kind of network is able to
meet the needs of a particular user
while optimizing available resources
of the whole network.

Cognitive
processes will
make the next
generation of

optical networks
smarter!

The specific objectives of CHRON are the following:

e To define an overall optical network
architecture with cognitive control.

e To identify services and application scenarios that can
exploit the advantages of the architecture.

e To develop techniques for traffic, impairment and
performance monitoring.

e Toincrease energy efficiency of the network.

e To disseminate the project results and contribute to
relevant standardization fora.

transport

Therefore, the Cognitive Heterogeneous Reconfigurable
Optical Network must be able to provide effective decisions
on:

e How to route traffic, either through existing lightpaths,
new lightpaths or triggering a reconfiguration process of
the virtual topology;

e How to assign resources, not only wavelengths, but also
the most appropriate transmission/switching technique,
optical launch power, modulation format, bit-rate, etc.,
thus relaying in cross-layer design techniques;

e Which elements should be powered on/off and when.

Furapran Eommissian
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Technical Approach

CHRON develops and showcases a network
architecture and a control plane which
efficiently use resources in order to fulfill QoS
requirements of each type of service and
application supported by the network in terms of
bandwidth, delay and quality of transmission, and
reducing energy consumption.

The CHRON project will last 36 months. Its
activities are divided into 7 work packages
(WPs):

e WP1. Project Management is devoted to
handle all the administrative and financial
issues of the consortium.

e WP2. Network and Service Definition is in
charge of defining the overall architecture. It
also deals with the interrelation between the
service requirements, network scenarios and
technologies.

e WP3. Cognitive Decision System defines
and implements the cognitive decision
system, which constitutes the core of the
control architecture.

e WP4. Network Monitoring System and QoT
Evaluation Techniques is in charge of
implementing the network monitoring system,
which checks quality of transmission and
traffic load and provides feedback to the
cognitive decision system

e WP5. Control and Management System
deals with control and management issues of
the architecture, thus forwarding instructions
of the cognitive system to network elements.

e WP6. Integration and Experimental
Validation experimentally validates the
architecture of CHRON. In this WP, the
developed system will be integrated in order
to demonstrate its operation using trials
carried out within the project laboratory
experimental setup.

e WP7. Dissemination, Exploitation and
Standardization is in charge of disseminating
all the results produced as well as contributing
to standardization bodies.

Key Issues

The project proposes a cognitive and dynamic
approach to tackle the lack of dynamicity of
current optical network control planes; especially
in view of the emerging levels of dynamic
switching paradigms that can co-exist in a single
future network.

ZEHRON Services and Traffic Demand
—
architecture
requirements on BER, delay, jitter, bandwidth
>| l
N |

CHRON will investigate intelligent monitoring
techniques to account for advanced optical
transmission techniques based on complex
modulation formats with coherent detection that
are being considering for achieving bit rates up
100 Gbit/s and beyond.

The CHRON project will consider the
interconnectivity between service classes, traffic
types and the proposed cognitive system for
reducing control and management complexity,
augmented flexibility and efficient use of network
resources. The proposed cognitive network can
also perform cross-layer design and multi-
objective  optimization supporting trade-offs
between performance in term of cost and energy
efficiency.

The proposed CHRON network architecture
consists of the elements shown in the following
figure. Basically a cognitive decision system is fed
by the service and traffic demands, takes into
account the current network status from a network
monitoring system and learns from previous
actions to output a decision to the control and
management system, which forwards the
commands from the cognitive system as well as
offers communications between the different
elements of the architecture.

Switching Paradigm
Resource Assignment (wavelength, data rate, ..}
Route

Fault lolerance

Sensors Network Monitoring System

provides network status
Cnerpy consumption
Quality of Transmission {measured/estimated}
Traffic monitoring

stores scenarios

uses previous history decides for each request
Transmission Technology (format, modulation, bit rate)

Knowledge Base

g
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Performance monitoring

Expected Impact

Through this project it is intended to reinforce the
positioning of the European industry in the field of
the Future Internet, also reinforcing the European
leadership in the area of photonic communication
networks and cognitive network management
technologies. CHRON will contribute to increasing
the economic efficiency of optical networks (in
terms of cost/bit), to enhancing interoperability
through standardization, to expanding the market
starting from new types of applications that exploit
the advantages of this kind of cognitive network
and to accelerating the adoption of the next
generation of Internet services infrastructures.

CHRON
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low Energy COnsumption NETworks

The ECONET project aims at

studying and exploiting dynamic adaptive

technologies (based on standby and performance scaling capabilities) for wired
network devices that allow saving energy when a device (or part of it) is not used.

At A Glance: ECONET
Low Energy COnsumption NETworks

=CQ el

Project Coordinator
Raffaele Bolla

Consorzio Nazionale Interuniversitario per le
Telecomunicazioni (CNIT)

Tel: +39 010 3532075

Fax: +39 010 3532154

Email: raffaele.bolla@unige.it

Project website: http://www.econet-project.eu

Partners: CNIT (IT), Alcatel-Lucent Italia
S.p.A.  (IT), Ericsson (IT), Mellanox
Technologies Ltd (IL), Valtion Teknillinen
Tutkimuskeskus (Fl), Telecom ltalia S.p.A. (IT),
NETVISOR (HU), Politechnika Warszawska
(PL), Naukowa i Akademicka  Siec
Komputerowa (PL), Ethernity Networks Ltd
(IL), Dublin City University (IE), LightComm
S.rl. (IT), Greek Research & Technology
Network (EL), LANTIQ (DE), Infocom (IT).

Duration: October 2010 — September 2013
Funding scheme: IP

Total Cost: € 10.1 m

EC Contribution: €6.1m

Contract Number: INFSO-ICT-258454

4

SENTMTH sy
LI I

17 of 54

FUTURE
NETWORKS

Main Objectives

The ECONET project will be devoted at re-thinking
and re-designing wired network equipment and
infrastructures towards more energy-sustainable and
eco-friendly technologies and perspectives.

As the Future Internet is taking
shape, it is therefore recognised

that, among other basic concepts Enabllrjg the
. reduction of
and key aspects, energy efficiency energy

should pervade the network
infrastructure as a whole to such
extent as to become part of the
network design criteria and to
carry across multiple networking
domains for the achievement of a
general target. There are two main motivations that drive
the quest for “green” networking: environmental one,
related to the reduction of wastes and impact on co?
emissions, and the economic one, stemming from the
need of operators to reduce the cost of keeping the
network up and running at the desired service level,
while counterbalancing the ever-increasing cost of
energy.

requirements of
wired network
equipment by
50%

The overall idea is to introduce novel green network-
specific paradigms and concepts enabling the
reduction of energy requirements of wired network
equipment by 50% in the short to mid-term (and by
80% in the long run).

To this end, the main challenge will be to design,
develop and test novel technologies, integrated control
criteria and mechanisms for network equipment enabling
energy saving by dynamically adapting network
capacities and resources to current traffic loads and
user requirements, while ensuring end-to-end
Quality of Service.

Therefore, this project aims at exploring a coordinated
set of approaches and concepts to deliver novel
solutions and technologies for reducing the carbon
footprint of next generation infrastructures for
telecommunication networks. Thanks to the presence of
major manufacturing companies, telecoms and ISPs,
ECONET will propose its innovative technologies to
standardization bodies for extending in the green
direction the next generation network and Future

Internet architectures and protocols.
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Key Issues

The below figure summarizes the ECONET vision
and identifies the three main research axes of the
project, namely:

1) Green Technologies for Network Device Data
Plane,
2) Green Strategies at the Control Plane, and

thus bridging the gap between long term research
and industrial deployment.

Technical Approach

ECONET is organized in 7 work-packages, 5 of
which are strictly technical WP (WP2-6) The
project developments will cover the definition of
requirements, metrics and performance indexes in

WP2, the design and development of

network-specific energy-aware capabilities in

Netwsork require
awail ability, relia

3) Green Abstraction Layer.

In the first axis, novel network-specific
capabilities will be investigated and developed to
optimise the power management features (e.g.
standby and power scaling primitives). Research
activities will cover several HW/FW technologies
and network device typologies (e.g. home-
gateway, DSLAM, switches, routers) in order to
explore specific energy-saving solutions and
techniques with respect to legacy and future HW
and network requirements.

The second axis will investigate the design and
development of local and distributed frameworks
for energy-efficient flexible and cognitive network
OAM, with the aim to enable dynamic, scalable,
ad-hoc optimized resource allocation in terms of
trade-off between energy consumption and
network performance.

The third axis will focus on the development of
a standard and general purpose interface for
exposing and controlling the novel green
capabilities and functionalities, realized with
different typologies of network equipment and of
HW technologies. This axis will be the key for the
integration and the development of energy-aware
device prototype platforms, including both data-
plane green capabilities and control strategies, for
project dissemination, demonstration and proof-of-
concept activities.

ECONET will ultimately deliver a number of
novel energy-aware device prototypes, on which
large-scale experimental tests will be conducted.
With a significant dissemination effort allocation,
the project will aim at maximising the impact of
project results on industrial and network operator
communities as well as on standardization bodies,

WP3, the introduction and the design of the
novel green abstraction layer in WP4, and
the introduction and the development of
control strategies aimed at optimizing and
monitoring energy consumption of single
devices and of the overall network in WP5.
These developments will be demonstrated
and qualified in representative industrial test
cases in WP6 realized in the test plant of
Telecom ltalia S.p.A. Moreover, WP7 will be
dedicated to the dissemination of results and
the transfer of knowledge for exploitation
purposes. As one of the main project
objectives, WP7 will also include activities related
to the establishment of new standards. Finally,
WP1 will assure efficient and effective project
coordination and management.

Expected Impact

The expected impact of ECONET is to strengthen
the positioning of European industry in the field of
Future Internet technologies by proposing:

e Innovative integrated technologies for
enabling energy efficiency in next-
generation wired network devices.

e Novel standard interfaces (i.e. green
abstraction layer), internal to the devices,
for easy intercommunications between
heterogeneous energy-aware HW and SW.

e Innovative criteria for smart control,
management and monitoring of energy
consumption both in local and distributed
ways (outcomes of the green control
plane).

e Protocol extensions for the support and the
network-wide interoperability of energy
efficiency enhancements.

e Contributions to Standardization Bodies
(ETSI, HGI, EU EuP, IEEE, and ITU-T) in
the area of consumption reductions.

e Concrete reduction of Telecoms’ and
ISPs’ operating costs (OPEX) with
advantages in their competiveness towards
end-customers.

e wider market opportunities and compe-
tiveness to manufacturers in selling their
energy-aware products thanks to the
increase of CAPEX of telecoms and ISPs.
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eMobility NetWorld

eMobility NetWorld is a coordination action which will support the development of a
consensus in Europe on the priorities for research addressing the challenges of the
Future Internet and future networks in the context of networks underpinning
solutions to the Grand Societal Challenges. The partners in the project are
founders of the eMobility Technology Platform and are elected members of the
eMobility Technology Platform Steering Board.

At A Glance: eMobility NetWorld Main Objectives
eMobility NetWorld — A Coordination Society is becoming confident that it can address the Grand
Action supporting the eMobility Challenges of the 21st century: It can address global
Technology Platform warming by taking decisive action, can invent and deploy

innovative transport systems to reduce traffic problems and
will be able to solve the issues associated with the ageing
population. Smart applications enabled by advanced
Project Coordinator communication networks will be a centrepiece of many

Dr. Fiona Williams solutions offering the hope of a better world.

Ericsson GmbH

Tel: +49 172 2434132 Communication networks have catalysed economic

development in the emerging countries of the world —
Fax: +49 2407 575400 advanced, ubiquitous communication networks will now also
Email: Fiona.Williams AT ericsson.com spark a new wave of innovation and employment in the
developed world — the Future Internet. The eMobility
NetWorld project will establish a dialogue, building on the
successful eMobility Platform, to identify the research

Project website:

Partners:  Ericsson GmbH  (DE), needed on Future Internet issues to enable it to support
(Alcatel-Lucent Deutschland AG (DE), smart applications needed by society. Connecting and
European Institute for Research and communicating the value of the prioritised research topics to

Strategic Studies in Telecommunications the needs of society is what the eMobility NetWorld project is

GmbH (DE), France Telecom SA (F), | all about.
Instituto Superior Tecnico (P), Nokia
Siemens Networks GmbH & Co. KG

(DE), SAP (DE), University of Surrey The eMobility NetWorld project builds on

the strength of the eMobility Technology

(UK). Platform membership (currently 667 Networks bring
members), the well known eMobility appllcgtlonsto

Duration: July 2010 — June 2012 Strategic Research Agenda, the well life!

Total Cost: € 1.1 established and successful eMobility

otal o§t. o m Technol_ogy Elgtform wc_)rking groups and New networks

EC Contribution: € 0.9 m the active liaisons with national and  \yj|| pe needed to

Funding scheme: CA international programmes  established support future
_ though the Mirror Group, the Expert  communication

Contract Number: INFSO-ICT-257516 Advisory Group and the Steering Board. needs.

The wide-ranging membership of the

Expert Advisory and Mirror Groups

ensures broad support for our activites in the
telecommunications and Information Technology sectors in
Europe.

FUTURE
NETWORKS
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Technical Approach

Technology related priorities will be captured in
the Strategic Research Agenda. The key
messages regarding the value of the proposed
research to society will be identified and then
professionally packaged as multi-media
presentations. The messages will be addressed
to key decision makers in Europe and in the
international arena in both industry and politics
through conferences, specific workshops and
meetings, via an interactive web site and through
the annual Future Network & Mobile Summit,
which is sponsored by the project.

Key Issues

Support consensus development among
stakeholders on the definition of the research
required to develop the Future Internet, describing
the resulting consensus in two editions of the
Strategic Research Agenda, with a focus on the
new issues of the convergence of fixed and
mobile networks, including all optical networks,
and on the scalability of the networking solutions
in the light of anticipated dramatic traffic growth, in
the consensus building activities,

Facilitate collaboration between the
communications sector and the four key
application sectors of health, energy, transport
and environment, paving the way towards the
development of European scale solutions to the
societal challenges, through organising Expert
Advisory Group workshops and technical
workshops on the key issues,

Expected Impact

e The result will be a broad consensus on
priorities, resulting in coordination of research
activities and increased awareness of the
priorities by key decision makers.

e An expanded eMobility Strategic Research
Agenda covering new technologies for the
Future Internet, road-mapping a range of
technologies, a definition of the value of the
research to society, and through the capturing
the  communications requirements  of
promising new applications in the areas of
health, energy, transportation and
environment,

e A widespread provision of information to,
and consultation of, stakeholders on the
research priorities for future communications
systems, services and applications of the
Future Internet through the work on the
Strategic Research Agenda,

Consensus based white papers reinforcing
European industrial leadership in defining
novel architectural concepts for the Future
Internet beyond the current IP and, over time,
bringing the discussion forward towards
standards and the commercialisation of
results,

The establishment of a broad consensus in
Europe on the priorities for communications
research and its’ value to society, leading to
an improved coordination of research
activities in Europe,

Continued mobilisation of the stakeholders
in industry and academia, and a

Stronger contribution by the communications
industry stakeholders to the continued
global leadership of the communications
technology research by Europe.

Turbo-charging
technologies

Enabling applications'

Empowering Empowering
communities

Communicating the value created by network research
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Expanding LTE for Devices

The aim of EXALTED is to lay out the foundations of a new scalable network
architecture supporting most challenging requirements for future wireless
communication systems and providing secure, energy-efficient and cost-effective
machine-to-machine (M2M) communications suitable for low end devices.

At A Glance: EXALTED
Expanding LTE for Devices
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Project Coordinator

Djelal Raouf

Sagemcom SAS

Tel: +33 (0)1 57 61 20 08

Fax: +33 (0)1 57 61 39 09

Email: djelal.raouf@sagemcom.com
Project website: www.ict-exalted.eu

Partners: Vodafone Group Services Limited
(UK), Vodafone Group Services GmbH (DE),
Gemalto (FR), Ericsson d.o.o0. Serbia (RS),
Alcatel-Lucent (DE), Telekom Srbija (RS),
Commissariat a I'énergie atomique et aux
energies alternatives (FR), TST Sistemas S.A.
(ES), University of Surrey (UK), Centre
Tecnologic de  Telecomunicacions  de
Catalunya (ES), TUD Vodafone Chair (DE),
University of Piraeus Research Center (GR),
Vidavo SA (GR)

Duration: September 2010 — February 2013
Funding scheme: IP

Total Cost: €11m

EC Contribution: €7.4m

Contract Number: INFSO-ICT-258512
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EXALTED for M2M Communications

EXALTED involves 14 partners, from
industry  (operators, device- and
infrastructure  manufacturers,  and
service providers), research institutions
and academia.

It will develop a new scalable network
architecture for M2M communications,
with secure, energy-efficient, and cost
effective solutions suitable for low end
devices, interacting over 3GPP Long Term Evolution
(LTE) infrastructure.

network
M2M

S.

Research Areas

The research areas of EXALTED include:

e An LTE-M system that extends LTE specifications
for M2M communication.

e Advanced mobile networking capabilities that
establish a comprehensive end-to-end (E2E)
architecture for M2M systems as a stepping stone
towards Future Internet of Things.

e Low cost automated security and provisioning
solutions for M2M over LTE.

e Device improvement enabling
autonomy in the scope of M2M services.

enhanced

Benefits to European Economy and
Society

EXALTED contributes to the cost efficient extension
of communication platforms for M2M communication
and aims to enhance the existing infrastructure and
spectrum resources with the possibility to provide
new services without harming legacy services.

This will create new business opportunities for
equipment providers as well as operators.

Prioritized use cases are e-health and automotive in
scenarios such as remote control and monitoring.
Concepts developed in EXALTED will help to
improve the reliability, flexibility, and availability of
medical applications, vehicular applications as well
as contributing to energy savings and minimization of
the carbon footprint of human activity.

Furapran Eommissian
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Key Issues

Future M2M applications will be very diverse,,
often involving a huge number of devices with
modest communication needs, interacting over a
wide area without human involvement. To support
such applications, EXALTED will work towards
meeting the following main goals:

e Develop a new architecture to support
efficient and cost-effective wireless M2M
communications, with wide area coverage,
aiming towards an all-IP networking system.

o Extend the scalability of the LTE architecture
up to very cost sensitive “mobile narrow band
applications”.

e Develop a cost, spectrum, and energy
efficient radio access technology for M2M
applications, communicating via a high
capacity LTE network.

e Increase, through the use of adequate
communication protocols, the power and
energy efficiency of low end devices, as they
may need to be autonomous for months and
years.

e Provide cost effective security and
provisioning solutions for M2M applications
over LTE networks.

Technical Approach

The project comprises six technical interrelated
work packages to tackle the technical challenges
related to successful deployment of EXALTED, in
addition to one work package for management
and one for dissemination:

WP2: Business

Models, Use Cases

and Technical B
Requirements. This E“”‘”““‘\
details the potential

use cases with the

underlying  business

models, defines the

technical

requirements, and
specifies the system

concept with a Devices
common  evaluation o Devies
methodology.

WP3: LTE-M System. This specifies the LTE-M
extension, while maintaining the backward
compatibility for legacy services. The resulting
system will constitute the main wide area network
in the E2E architecture of EXALTED.

WP4: E2E M2M System. This establishes a
comprehensive E2E architecture for low end
devices over the LTE-M system. Vital elements of

@ LTE User

Equipment

M2ZM Device

the system include packet data protocols between
LTE-M and capillary networks, IP networking,
device management, traffic aggregation, and
network monitoring.

WP5: Security and Provisioning. This defines
low cost automated authentication and device
provisioning solutions for efficient and secure

M2M communications over LTE networks,
considering data transmission operations in
different contexts, such as broadcast and

multicast, and peer-to-peer relaying.

WP6: Device Improvement. This recommends
implementation techniques for better energy and
power efficient, reliable, and secure M2M devices
with self diagnostic features, while considering the
benefits of the LTE/LTE-M access network.

WP7: Integration and Proof of Concepts. This
aims to validate the concepts and the techniques
developed in the other work packages through
integrated test-beds for the prioritized uses cases
and scenarios.

Expected Impact

The EXALTED project with its innovations in
multiple areas is expected to have a notable
impact in the field of M2M communications and
future cellular networks (LTE), and in particular:

e Accelerate the development of M2M
communications in combination with
broadband wireless access systems, hence
strengthening the position of the European
industry as  supplier for advanced
communication infrastructure.

e Trigger enhanced M2M applications in health

care, industrial processes, and remote
monitoring, as well

----- . as enable new
S business

9
" Service and :
#° {Management Platforms ~ 4\,
H

(Interpat) ,

opportunities

Use the results to
shape the
development of
standardisation of

M2M
communications in

P, Netwark of
M2M
Devices

8

= 3GPP, ETSI M2M,
Py — and other forums.

e Develop key
technical features: LTE-M, backward-
compatible extension of LTE; cooperative,
heterogeneous, capillary networks of

devices, integrated with the rest of the “all-IP”
networks by means of both short-range
communications and cellular networks,
focused with energy minimization, data
aggregation, and security.
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Expanding the European Future Internet

Community

In order to use the funding for European R&D activities on Future Internet in a more
efficient way and to ensure that relevant and exploitable results will emerge from
the significant investments it is necessary to establish a community that develops
and supports a coordinated approach that can be shared by all relevant European

At A Glance: EX-FI

Expanding the European
Internet Community

Future

EXF

Project Coordinator

David Kennedy

Eurescom GmbH

Tel: +49 6221 9890

Fax: +49 6221 989209

Email: kennedy@eurescom.eu

Project website:
http://initiative.future-internet.eu

Partners:

Eurescom GmbH (Germany)
Alcatel-Lucent (France)

Atos Origin (Spain)

France Telecom (France)
Siemens (Germany)
Thomson/Technicolor (France)

Duration: May 2010 — April 2011
Funding scheme: CA

Total Cost: €0.4 m

EC Contribution: €0.3 m

Contract Number: INFSO-ICT- 257262
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FUTURE
NETWORKS

stakeholders. Establishing this community is
the main goal of the EX-FI project.

Main Objectives

The enlargement of the European Future Internet community
will be carried out with a view to influencing the scope and
objectives as well as initial planning of a European PPP
(Public Private Partnership) on Future Internet. Thus, work
done and contributions made by the enlarged Future Internet
community can be efficiently integrated within overall PPP
activities. In particular the community should develop
strategic documents presenting the major R&D areas to be
addressed and how specific Future Internet calls and other
instruments can support this.

The EX-FI project will establish a required membership
scheme and facilitate discussions among the stakeholders,
in order to specify challenges in collaboration with the usage
areas and to prioritise the major R&D challenges. The initial
usage areas in discussion are: Content delivery and
production, eHealth, Smart energy grid, Utilities,
environment, as well as Transport, mobility, and logistics.

The project objectives:
O Identification of Future Internet usage areas
O Definition of related R&D challenges

O Strategy for implementation of testbeds related to the
usage areas

0 Roadmap for creation of innovative Future Internet
services

0 Enlarged European Future Internet Initiative community

The EX-FI project will devote some of the energy of the
emerging community to actively support and participate in
the Forthcoming Future Internet PPP calls. These calls
have the same basic objective as the EX-FI community in
that they will try to ensure strong European industrial inputs
to the emerging Future Internet technologies and services
to ensure the competitiveness of the European Industry
and than the benefits impact European Society and
Industry
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