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This work programme for the ICT theme of the FP7e@x Programme 'Cooperation’
defines the priorities for calls for proposals ahgsin 2009 and 2010 and the criteria that will
be used for evaluating the proposals responditigetee calls.

The priorities reflect the input received from tAeogramme Committee, the IST Advisory
Group (ISTAG), the European Technology Platfofrirs ICT and other preparatory activities
including workshops involving the main stakeholdéfbe work programme is also in line
with the main ICT policy priorities as defined ifet i2010 initiativé - a European

Information Society for Growth and Employment.
The work programme will be updated on a regularsbas

! The ISTAG report on the recommendations for thekwarogrammes in FP7, the strategic research ageoflahe
European Technology Platforms in ICT and other mspon preparation workshops and Commission integre@ups are
available on the IST Web pabép://cordis.europa.eu/ist

2 http://cordis.europa.eu/technology-platforms/

% http://ec.europa.eu/i2010/
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ICT - Information and Communication Technologies

1 Objective

Improving the competitiveness of European indusind enabling Europe to master and
shape future developments in ICT so that the demand its society and economy are met.
ICT is at the very core of the knowledge-based sbciActivities will continue to strengthen
Europe's scientific and technology base and ensiigeglobal leadership in ICT, help drive
and stimulate product, service and process innowatand creativity through ICT use and
value creation in Europe, and ensure that ICT praggs is rapidly transformed into benefits
for Europe's citizens, businesses, industry and gmments. These activities will also help
reduce the digital divide and social exclusion.

2 ICT research drivers: The 2015-2020 ICT landscape

This work programme (WP) defines the priorities tioe calls for proposals to be launched in
the period 2008-09. Projects resulting from thesds evill start having an impact on markets
in the 2015-20 timeframe. By then, the global IGAwledge infrastructure — networks,
devices, services — as well as the market strustwedue chains and business models are
likely to have changed considerably from todaytsation. The research challenges in this
WP are expressed with this in mind. They focus ah hiisk ICT collaborative research
forming part of a medium to long-term agenda.

New breakthroughs in ICT will continue over the nebecades to bring ever-more wide
ranging applications that will continue to driveogth and innovation and ensure
sustainability in our economies and societieshindontext of defining priorities for this WP,
three future technology and socio- economic tramséions stand out: thEuture Internet
the alternative paths to ICT components and systams$ICT for sustainable developmént

1. New network and service infrastructures will emergplacing the current Internet and
Web. The research effort in this field has to Heaesed to ensure European leadership in
developing theFuture Internet

2. ICT based on nano-scale integration, new mater@istonics and organic electronics
will provide new types of devices and intelligenstems. Research has to take into
account also thearious new paths towards the next generation compts and systems
notably in the 'beyond CMOS', photonics, micro-sgst, embedded systems, organic and
large-area electronics domains.

3. The future developments of ICT will be driven tdaage extent by emerging societal
challenges. In particular, the next generationfCdt will have to support the targets for
lower carbon emissions not only with ultra low pove®nsumption ICT devices and
equipment but also through ICT solutions for betaergy efficiency, lighting, virtual
mobility and more efficient environmental simulatiand monitoring. Support to this area
is strengthened substantially and will addressrer®us dimensions of ICT's contribution
to sustainability.

In addition to the above transformations, the nmid-to-long term drivers for ICT research
priorities identified for the first phase of FP7/r&n valid today. These drivers include the
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high expectations of 'more for less’, i.e. mhungctionality and performancat lower cost as
well as the need for bettscalability, adaptability and learningapabilities of ICT systems.
They also include stronger requirements rielrability and securityof ICTs and the need to
handle higher volumes and more compdigital content and servicesnd to facilitateuser
control. Moreinnovation is also emerging from the use of I@Tever more challenging
applications in particular for health and sociategéor transport, for lifestyle, culture and
learning, energy and the environment.

3 Periorities, features and structure

3.1 WP structure: Focus on a limited set of Challenges

Achieving the best possible impact for Communitypmort requires focusing and
concentrating effort on key RTD challenges. Thisrkvprogramme proposes a structure
aroundseven challengehat should be addressed if Europe is to be artfumgvorld leaders

in next generation ICT and their applications. Thallenges are driven either by industry and
technology objectives or by socio-economic goalst €ach challenge precise targets and
deliverables are identified in a 10 year time frame

In pursuit of the challenge targets, a set of meseabjectiveswill be called for in 2008 and
2009. These objectives are described in the nesgptehs of the work programme and will
provide the focus for the calls for proposals. Each objective, the work programme defines
the target outcomeof the supported research and éxpected impaabf these outcomes on
the European economy and society.

3.1.1 Overcoming technology roadblocks and reinforcing Eype's industrial strengths

For European industry to be among the leaders ThiCthe next ten years, our researchers
and engineers have to addrdbsee major technological challenge$hese have been
identified in particular with the help of the Eusgm Technology Platforms in ICT and are as
follows:

— Pervasive and trustworthy network and servicesasgtfucturethat will gradually replace
the current Internet, mobile, fixed and audiovisnatworks. TheFuture Internétis a
major federating research theme within this chgken

— Engineering of context-aware and easy-to-use ICtesys that self improve and self-
adapt within their respective environments. Théd§eof cognitive systems, robotics and
interactionremain priority research topics

— The increasingly smaller, cheaper, more reliablel dow consumptionelectronic
components and systerteking into account thalternative pathsto next generation
technologies and building the basis for innovatioall major products and service.

3.1.2 Seizing new opportunities and applying ICT to addseEurope's socio-economic
challenges

Four challenges for ICT research are driven by seetonomic goaland are in line with the
flagship initiatives of the i2010 policy framework:
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— Digital libraries and contentechnologieghat will help us handle complex information,
preserve, develop and disseminate our culturaltessed improve our learning and
education systems.

— ICT tools for sustainable and personalised healthcaarsuring delivery of quality
healthcare at affordable costs and contributingreater efficiency and safety of health
systems.

— ICT for mobility, environmental sustainability aedergy efficiencyith more emphasis
in the WP on the increasing role of ICT in reducewgergy intensity and in bridging
environmental information spaces and services.

— ICT for independent living, inclusion and participatory gowanceensuring that all
citizens can benefit from ICT and that ICT helpgiove participation in public and
active life.

Research iduture and emerging ICWill explore novel scientific foundations to overne
longer-term technology roadblocks and build new esgies between a wide range of
scientific disciplines, as the bases to key futaohnologies.

3.1.3 Addressing synergies throughout the Programme

Breakthroughs in ICT increasingly come from crogsfre, combinations and convergence of
technologies and disciplines at different levelstworks-services-devices. More and more,
innovations come from the use of ICT in demandippgliaation contexts.

In the more technology-led challenges, researchréxted towards removing roadblocks and
improving the capability of generic technology campnts, systems and infrastructures
suitable for a range of applications. In the mqueliaation-led challenges, research is focused
on new technology-based systems, products andcesrthat provide step-changes in the
capabilities of the resulting application solution.

The ICT work programme addresses a research probtemugh different angles
corresponding to different technological challengeae example is the research challenge
related to the 'Internet of Things' (IoT). One &gl offered by Objective 1.3 (a), concerned
with the service architecture that enables theadisy of object properties and events. It is
related to the governance of I0T type schemes,wlether events pertaining to objects
should be stored locally, be advertised systenihtioanot, put in a common register, access
policy questions etc. As such, it is a system-aei@rObjective the mission of which is to
define the service architecture within applicattwhemes where objects can be under control
of several organisations or entities over time. theo viewpoint is provided by Objective 1.1
(a) that targets novel architectural schemes atvarét level. That is, it works on the
fundamental networking layers, i.e. those dealiit) vouting and end-to-end connectivity. A
third angle is given by Objective 1.4 addressinguséy and privacy in networks at the
infrastructure level as well as the developmerieohnologies to support security in networks
of 'tiny things'. A fourthperspective is presented by Objective 3.5 (b)tdrgiets system level
integration, including programming of possibly oppaistic collections of smart networked
objects, which may further invoke higher layer ss#s. This integration addresses both
functional requirements (e.g. reduced energy usd)rmmn-functional aspects (e.g. real-time
operating systems and — possibly ad-hoc - netwartopol stacks).
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3.2 The Joint Technology Initiatives (JTI) and Joint Naional Programme

JTls are a pioneering approach to pooling publicape efforts, designed to leverage more
R&D investments from Member States, Associated @amand industry, and to reduce the
tremendous fragmentation of EU R&D. Two JTlIs radatie the ICT Programme have recently
been launched.

The focus of the ENIAC JTI in nanoelectronics viik industrial developments addressing
mainly technology for the next generation of 'Mdvlwore' and the 'More than Moore'

domains. The ICT WP will typically cover the beyo@MOS fields and more advanced

'‘More than Moore' domains preparing Europe fordhsign and manufacturing of the next
generation components and miniaturised systems.

The ARTEMIS JTI will focus on developing industriplatforms for the development and
implementation of embedded systems responding tusimy requirements in specific
application domains (e.g. for the automotive andsgace sector, for smart homes and public
spaces, energy efficiency, manufacturing etc.)thiln embedded systems area, the ICT WP
will typically address new concepts, technologiad #ols for engineering next generation
systems characterised by wide distribution and cot@nection and responding, in addition to
timeliness and dependability, to more stringent st@mnts in terms of size, power
consumption, modularity and interactivity.

The Ambient Assisted Living (AAL) joint national @gramme will cover market-oriented
R&D on concrete ICT-based solutions for ageing wéth a time to market of 2-3 years, in
particular with focus on involvement of SMEs ance tbusiness potential. AAL will
complement the ICT WP which will focus on longemteesearch topics in this field which
integrates emerging ICT concepts with 5-10 yean® io market as well as essential research
requiring larger scale projects at EU level, e.tihwstrong links to standardisation.

3.3 Developing global partnerships

International cooperation represents the exterimaknsion of the programme. It aims to
support European competitiveness and to jointlyresk] with other regions of the world,
issues of common interest and mutual benefit, thersupporting other EU policies
(sustainable development, environmental protecti@aster response, security ...).

International cooperation activities proposed its tivork programme have three main
objectives:

— To jointly respond to major global technologicabltenges by developing interoperable
solutions and standards.

— To jointly develop ICT solutions to major globalksetal challenges.

— To improve scientific and technological cooperafienmutual benefit.

In addition to international cooperation activiti@gddressed in the relevant objectives within
the 7 Challenges and FET, horizontal internati@omiperation actions will be supported. By
providing support to information society policy lhgues, this will contribute to increasing

the participation of third country organisationdfie Programme and will facilitate the widest
diffusion and local exploitation of ICT researclsuiéts.

3.4 General accompanying measures

Complementing the research agenda, three impgotanrities related to policy developments
and innovation have emerged over the past few yddiey concern the need to better
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coordinate efforts to ensure the supply of highligp#CT R&D skills in Europe, the need to
raise awareness of the strong potential of pre-ceroia procurement and also a co-
ordinated approach to the setting-up of EU-levedreti research facilities or excellence
centres. To respond to these additional challerayest of Coordination Actions / ERA-NETs
will help bring together the stakeholders to amalyse situation and agree on common
priorities and actions for a selection of thesadsp

3.5 Involving SMEs and feeding innovation

The role of SMEs in innovation is undisputable. I@T, they play a vital role in the
development of new visions and in transforming theto business assets. They have a large
capacity to focus their research effort and to tast technical and business decisions. The
Community research programmes in ICT provide majgportunities for SMEs to finance
high-risk, early-stage research and developmertiuiid strategic partnerships and to operate
outside their local markets with higher value inatbwve products and service3his
complements other SME-dedicated Programmes suitteascently launched Eurostars. This
European innovation programme managed by EUREKAiges funding for market-oriented
research and development specifically targeted&B-Rerforming small and medium-sized
enterprises in all areas of technology

Particular attention is paid to SMEs' needs aneémi@l in the definition of the priorities of

the ICT work programme. Building on the experien€ SMES' participation in ICT research
under FP6 and in the first phase of FP7, the ainoignsure that SMEs constitute an
important part of the ICT research consortia togethith large companies, universities, and
public research labs.

The rules for participation in FP7 also encouragéhkr SME patrticipation. For SMEs in FP7
projects, the Community financial contribution maach a maximum of 75% of the total
eligible costs (as compared to 50% in FP6 and @vipus Programmes). The ICT theme in
FP7 is therefore expected to continue to draw & higmber of innovative SMEs that are
ready to undertake research and development batgmarging technology fields with high
growth potential and in key ICT application fields.

3.6 Contributing to European and global standards

Standardisation is recognised as an important refseautcome and as a visible way to
promote research results. Contribution and actiygoart to industrial consensus eventually
leading to standards is strongly encouraged. latedrProjects are considered as important
vehicles to promote research results through stdisddion, and in particular for the three
major technological challenges. Set up of projéesters will also be encouraged, such that
industrial consensus can be facilitated acrosept®jdealing with similar issues and such that
smaller projects (STREPs, see section 3.12) cdullyantegrated in the picture.

For the four challenges driven by socio-economialgjostandards are also considered as
important issues in the context of unified citizatess to Europe wide services.

The European legislation recognises at this stageetStandards Development Organisations.
Insofar as possible, elaboration of downstreamdstats should be conceived with these
organisations as target recipients. However, remgnised that the ICT sector is evolving

fast and that multiplicity of ad-hoc foras have egael. Contribution to such foras can also be
targeted by project results, but the European asdkat needs to be clearly justified.

Standards are also considered as an important elemethe field of international co-
operation. Beyond access to non available resezaphbility in Europe, international co-
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operation in the context of industrial researchusthdvave global consensus and standards as a
main target.

3.7 Encouraging the use of Internet Protocol version lpv6)

IPv4, with about 4 billion addresses, will not heegh to keep pace with the continuing
growth and evolution of the Internet. IPv6, witls ivide range of addresses, provides a
straightforward and long term solution to the addrgpace problem. Its ability to have
simultaneously supported communications endpoimis,necessarily restricted at the device
interface, allows applications to have independedtiresses for each service, thereby
allowing innovation beyond the current limitations.

Research projects wishing to have a durable impac¢he ICT landscape and market should
naturally base their developments on future-proetworking technologies. They should

therefore consider carefully the choice of the imé¢ Protocol in their design. In May 2008

the Commission adopted an Action Plan to suppert#ployment of IPv6. Under this Action

Plan, research projects funded by Framework Prag®am and facing a choice of computer
network protocol are encouraged to utilise IPv6 newer possible.

3.8 Bringing the user in research cycles

Advanced user-driven open innovation methodologash as Living Labs address the

problem of bridging the gap between technologiesapplications by integrating all relevant

actors in a flexible service and technology innmraecosystem. This helps bring the user in
the loop at an early stage of the R&D cycle, themtbering industry and businesses to better
mature and exploit their research results.

Proposers are encouraged to apply these methodsldgr better discovering new and
emerging behaviours and use patterns, as well raasfessing at an early stage the socio-
economic implications of new technological solusion

The direct involvement of user communities is emagad, as appropriate, across the work
programme and in particular under the Future Iatieexperimental facility in Challenge 1, in
the objectives under Challenge 7, as well as irother challenges driven by socio-economic
goals.

3.9 The socio-economic dimensions of ICT

As a general purpose technology, ICT impact theneoty through the creation of new
consumption and investment goods, new intra arat-industries input-output relations and
also through new processes and new business mddhelsdeployment of ICT in firms does
require complementary investments in skills andwdadge in order to be fully exploited.
However, their impact on growth, productivity aslwen the knowledge capital stock is
significant and generally strongly underestimated.

Most R&D projects have a clear socio-economic disi@m from the outset. This may
include, for example, evidence-based impact assagsamd pro-active initiatives in order to
accelerate diffusion and societal acceptance. titiad, the programme will support social
and economic research, launched through accompamggasures or calls for tenders, to
better assess the impact of ICT at macro, indwstdyfirm level, in particular by taking into
account investments in intangibles (R&D, skillswnerganisations and networks). This will
complement assessments of the impact of indivigugects and of the ICT programme as a
whole.
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3.10 European Technology Platforms in ICT and the Work piogramme

European technology Platforms (ETPs) bring togetiner main industry and academic
research stakeholders in a particular field with #im of better coordinating their research
and related activities and achieving common goamsimportant outcome of each ETP is a
Strategic Research Agenda agreed by its memberalg@a commit to its implementation.
These Strategic Research agefdasstitute an important input to the work progragsnn
FP7.

The industrial and academic research stakeholdelGT have set up European Technology
Platforms in nine ICT fields. These cover the feelf nano-electronics, photonics, micro-
systems, embedded systems, software and servioglsilencommunications, networked
media, satellite communications and robotics.

3.11 Co-ordination of non-Community research programmes

The actions undertaken in this field in FP7 include coordination of national or regional
research programmes or initiatives (see Appendiangl) the participation of the Community
in jointly implemented national research programrfile®aty Article 169). The actions will
also be used to enhance the complementarity anergynbetween the Framework
Programme and activities carried out in the franvéwad intergovernmental structures such
as EUREKA, EIROforum and COST

The coordination of national or regional researcbgpammes or initiatives are called for
within several objectives in this work programmén addition, the participation of the
Community in national research programmes jointiplemented on the basis of Article 169
is implemented in the area of ICT for Ambient AssisLiving’ and EurostaPs Objectives
under all Challenges as well as FET Proactivefoalthe coordination of national or regional
research programmes or initiatives. An ERA-NETsPdgtion is called for in the Photonics
area.

3.12 Funding schemes

The activities supported by FP7 will be funded tlgio a range of 'Funding schemes' as
specified in Annex Il of the Framework Programmnexidion. These schemes will be used,
either alone or in combination, to fund actions lenpented throughout the Framework
Programme. The funding schemes used for the rdsednjectives identified in this work
programme are the following:

1. Collaborative projects (CP)

Support to research projects carried out by coissasith participants from different
countries, aiming at developing new knowledge, neghnology, products, demonstration
activities or common resources for research. Thedifig Scheme allows for two types of
projects to be financed: a) 'small or medium-sdafused research actions' (STREP), b)
'large-scale integrating projects' (IP).

* Individual Strategic Research Agendas of the Ewanpieechnology Platforms in ICT are available onftilewing Web
page: http://cordis.europa.eu/ist/about/techn-ptaifhtm

> http://www.eureka.be
6 http://www.cost.esf.org/

! http://www.aal-europe.eu/
8 http://www.eurostars-eureka.eu/
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STREPs target a specific research objective inaapsh focused approach while large scale
integrating projects have a comprehensive 'progr@namproach and include a coherent and
integrated set of activities dealing with multipésues (see Appendix Il for more details on
funding schemes).

Both instruments play an important and complemgntale. With this work programme, the
objective is to support a balanced portfolio ofjpets that will enable on one hand focused
and agile scientific and technological exploratibnough STREPs and on the other hand
concentration of efforts - where needed - throlg |

To this end, an indicative budget distribution pestrument is specified for each objective

and also to some extent per funding scheme (seetolgs description in section 3.1 above).

The distribution is based on the size of the ab&lédudget per objective and on the nature of
the research needed to achieve the relevant tangebtme and expected impact. The result is
as follows:

- Around 90 % of the total budget available for thejeatives will be allocated to
Collaborative projects. The rest will be allocated the other two funding schemes:
Networks of Excellence and Coordination and Suppotions (see definitions below and
in Appendix 2 of this document)

- Eight objectives with budgets typically less thdHE40 million, will support exclusively
STREPs under the Collaborative Projects budget.

- Another set of ten objectives with mid-sized budgeiil support STREPSs in addition to a
limited number of IPs under the Collaborative Petgebudget.

- For a total of fourteen objectives with relativédyger budgets, typically above EUR 40
million, a minimum of 50% of the budget foreseem foollaborative Projects will be
allocated to IPs. STREPs will be supported as wihin these objectives. This support
could reach up to 50% of the budget for Collabweafrojects depending on the quality
of proposals received.

The overall aim is to ensure that about half of sgport for Collaborative Projects is
delivered through IPs and about half through STREPS

2. Networks of Excellence (NOE)

Support to Joint Programme of Activities implemehityy a number of research organisations
integrating their activities in a given field, cad out by research teams in the framework of
longer term cooperation.

3. Coordination and support actions (CSA)

Support to activities aimed at coordinating or suppg research activities and policies
(networking, exchanges, coordination of funded quty, trans-national access to research
infrastructures, studies, conferences, etc). Thetens may also be implemented by means
other than calls for proposals. The Funding Schatmavs for two types of projects to be
financed: a) 'Coordination Actions' (CA), b) 'Spiecbupport Actions' (SA).

This work programme specifies for each of the nedeabjectives, the type(s) of funding
scheme(s) to be used for the topic on which prdp@sa invited.
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3.13 Links with other Programmes

Links with ICT in the CIP

The ICT theme in FP7 is one of the two main finahaistruments in support of the 2010
initiative that is the Union’s policy framework fdhe information society. The other main
financial instrument is the ICT specific programmaéthin the Competitiveness and
Innovation programme (CIP). ICT in the CIP aimgasuring the wide uptake and best use of
ICT by businesses, governments and citizens. ICFAA and ICT in the CIP are therefore
complementary instruments aiming at both progres$@T and its applications and at
making sure that all citizens and businesses caefibérom ICT.

Links with the Research Infrastructure part of the Capacities Programme

Support will be provided to ICT-based researchaistiucture (elnfrastructure) under the
Research Infrastructures part of the Capacitiegrarome. This will build on the success of
the GEANT research network and the research-Gnftastructure supported in FP6 and in
the first phase of FP7 and will provide higher pariance computing, data handling and
networking facilities for European researchers ih science and technology fields.
Coordination between this activity and the ICT tieemn the cooperation programme will
ensure that the latest and most effective techyolegprovided to European researchers.
Support will also be given to other ICT researdnastructure under the targeted calls of the
Capacities programme. These will cover areas ssclCa Living Labs, clean rooms for
nano-electronics and Embedded Systems researdhidaci

Links with other Themes

This work programme includes a joint call betwela ICT Theme and the Energy Theme
that covers novel ICT solutions for Smart Electyi@istribution Networks.

Links with the other Specific Programmes in FP7
In addition to the ICT theme in the Cooperation &fpeProgramme, the ICT research and

development community will also be able to benfitn the other specific programmes that
are open to all research areas including the Id&asple and Capacities programmes.

4 Content of calls

\ 4.1 Challenge 1: Pervasive and Trustworthy Network andservice Infrastructures

The 'Future Internet' is emerging globally as aefating research theme. The current Internet
architecture was not designed to cope with the watety, and the ever growing number of
networked applications, business models, edge eigewetworks and environments that it has
now to support. Its structural limitations in termisscalability, mobility, flexibility, security,
trust and robustness of networks and servicesrmaredsingly being recognised world-wide.
The challenge is to comprehensively and consistauttress the multiple facets of a Future
Internet, with energy efficiency also appearinggasmportant societal concern. Clean slate or
evolutionary approaches or a mix of those can lalggconsidered.

From a networking perspective, this entails a némdrethink architectures such that
performance bottlenecks are overcome, a wider tyagé service types can be supported,
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novel types of edge networks such as wireless semstwvorks may be integrated, and
constraints imposed by new types of media appiioatsuch as 3D virtual environments can
be supported. Mobility and ever higher end to eathdates also emerge as important design
drivers, and so does security and trustworthin&ssietwork level, a clear challenge will be
to provide the Internet with the flexible and adzhmanagement capabilities that have never
been part of the 'best effort' paradigm driving thrginal design. Novel radio and optical
systems are important components of this overaNowk perspective.

These network infrastructures need to support tarriat of dynamically combined services
with worldwide service delivery platforms and flek enable the creation of opportunities
for new market entrant. The 'third party generatexice' is emerging as a trend supporting
the move towards user-centric services, as showrhbyadvances in Service-Oriented-
Architectures and in service front-ends as therfate to users and communities.

Virtualisation of resources remains an importargeagch driver enabling the delivery of
networked services independently from the undeglypiatform, an important issue for

service providers. Advances in these domains atsuire breakthroughs in software

engineering methods and architectures addressingplegity in distributed, heterogeneous
and dynamically composed environments, as welbasfanctional requirements.

Networks and service platforms will become increglsi vulnerable as current developments
lead to more complex and large-scale heterogeneetsorks with massive distributed data
storage and management capacity. They need to thetmatworthywhich is defined in this
context as: secure, reliable and resilient to kttamnd operational failures; guaranteeing
quality of service; protecting user data; ensugmyacy and providing usable and trusted
tools to support the user in his security managémerustworthiness needs to be considered
from the outset rather than being addressed asoadeature. Societal and legal issues
increasingly impact technological choices. ICT miustdeveloped to ensure a society based
on freedom, creativity and innovation, whilst puivig security for its citizens and critical
infrastructures.

As the Internet has revolutionised the access thimedia content and enabled collaborative
user-generated content, requirements in this fielde huge impact on a Future Internet.
Advances in 3D processing give rise to innovatiyepligations notably in gaming
technologies and in virtual worlds. These place hgves of traffic demands and constraints
on network platforms, create new requirements fdormation representation, filtering,
aggregation and networking. They drive demand tdwaovel search tools and raise issues
of identity management, ownership and trading otfuail digital objects as well as right of
use. These environments coupled with their usates rdrive the research towards a '3D
Media Internet' as a basis of tomorrows networked aollaborative platforms in the
residential and professional domains.

The Internet is also revolutionising the Enterprésad businesses environments, with the
introduction of RFID technologies enabling morecamidited processes. These open the way
towards an Internet of things, where multiplicity ®@mgs, sensor, and actuators provide
physical world information enabling new classes apiplications combining virtual and
physical world information. Open architectures supipng such environments as well as
understanding of their impact on the Internet heewerge as research drivers. Integration
with the mainstream business management platforsnsvell as integration of multiple
businesses in collaborative and ad-hoc environnrezgds to also be taken into account.

Finally, there is an increasing demand from acadeand industry to bridge the gap between
long-term research and large-scale experimentaticrughexperimentally-driven research
A fundamental need in this approach is the setfularge-scale experimentation facilities
going beyond individual project testbeds, whichpheltting together different research
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communities in an interdisciplinary approach, a@ptting possible migration paths for
technological developments which may be potentiallgruptive, discovering new and
emerging behaviours and use patterns in an opewation context, as well as assessing at an
early stage the socio-economic implications of nmehnological solutions. For their
demonstration and experimentation, proposers u@tiailenge 1 are encouraged to use the
dynamically evolving Future Internet Research amgdtimentation (FIRE) facility and to
federate their project testbeds within this fagilit

Technologies developed under this Challenge areated to be tailored to meet key societal
and economic needs.

Objective ICT-2009.1.1: The Network of the Future

Target Outcomes

a) Future Internet Architectures and Network Technologes

Overcoming structural limitations of the currenttelmet architecture arising from an
increasingly larger set of applications, of deviaad edge networks to be supported.

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

- Flexible and cognitive network management and optwa frameworksenabling dynamic,
ad-hoc and optimised resource allocation, contrud aeployment, administration with
accounting that ensures both a fair return-on-imest and expansion of usage,
differentiated performance levels that can be aely monitored, fault-tolerance and
robustness associated with real-time trouble shgotcapabilities. The management
architecture should target self-organised and ke#ling operations, cooperative network
composition, service support and seamless pottalitiross multiple operator and business
domains.

Migration paths and coexistence through overlayjefation, virtualisation and other
techniques should be investigated to support sewetavork and management architectures
including legacy systems. Benchmarking capabilityhe proposed architecture(s) is to be
considered from the onset. Clean slate or evolatipapproaches, or a mix of these, can be
equally considered.

If third country partnership is felt relevant byoposers, priority should be for those third
countries having established programmes in thid,freotably Japan and the USA.

b) Spectrum-efficient radio access to Future Networks

- Next-generation mobile radio technologidhat are cost-, spectrum- and energy-efficient
and adapted for implementation in future high-céganobile radio systems. Key technology
building blocks expected to be addressed are asaptiodulation and coding schemes,
multiple antenna and user detection schemes, tagss-design and low—latency transmission
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schemes. They are expected to be complemented-byarative technologies at base station
and/or terminal level, novel network topologies aathted dynamic channel modelling and
estimation. Integrated projects are expected te wlcomprehensive approach to the key
technology building blocks and develop system enmtupaths by jointly designing radio
transmission techniques and radio interface prétetacks and considering spectrum co-
existence and sharing.

- Cognitive radio and networktechnologiesreducing the management complexity and
enabling seamless service provision in a radio renment with a large number of
heterogeneous radio access technologies. Thesddshopport environment-aware, self-
reasoning- and learning-capable mobile devices ¢hatchange any parameter or protocol
based on interaction with the environment with @heut network assistance.

- Novel radio networkarchitectures enabling the innovative usage eled, unlicensed or
unused radio spectrum with the aim of radical costd energy-reduction. Target
environments range from short to medium distanctding systems based on femto-cells,
ad-hoc networks and vehicular networks, up to vedea terrestrial and satellite-based radio
access networks.

¢) Converged infrastructures in support of Future Networks

- Ultra high capacity optical transport/access netwsrbased on state-of-the-art photonics
with transparent core-access integration, optikcal/packet transport, dynamic wavelength
allocation and end-to-end service delivery capigbiliovercoming the limitations of
segmentation between access, metro and core netvamtk domains, lower cost optical
access and the need for energy efficiency. Integrptojects are expected to address also a
network control plane supporting flexible managenuwapability of multi-domain and multi-
operator contexts with end-to-end carrier gradéopeance.

- Converged service capability across heterogenemecessBreakthrough technologies and

architectures for seamless ubiquitous broadbandcsst integrating wired and wireless,

fixed and mobile technologies in hybrid access oekw, including hybrid-satellite networks.

These enable generic support for service portalaitid continuity across composite networks
through the service-network interface, with ubiqu& access from any network, from any
technological or administrative domain, from angdtion and with a variety of access
devices.

d) Coordination/ Support actions and Networks of Excdénce

— Coordination of research efforts to explore syr&sgcross on-going national initiatives
and with third countries (priority is with the USaad Japan); support actions to channel
efforts towards standardisation initiatives andoherent approach towards take-up and
testing of new concepts leading to a European-l¢drE Internet.

— Support to integrated satellite and terrestriatesys with a focus on supporting both
public service and private communication requiretsien

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

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

Expected impact

e Strengthened positioning of European industry ie fiield of Future Internet
technologies and reinforced European leadershimobile and wireless broadband
systems optical networks cognitive network managereehnologies.
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* Increased economic efficiency of access/transpémdstructures (cost/bit)

* Global standards, interoperabilty and European sIPRflecting federated and
coherent roadmaps.

* Wider market opportunities from new classes of i@pfibns taking advantage of
convergence.

» Accelerated uptake of the next generation of netvamid service infrastructures.

Funding schemes
a), b), ¢): IP, STREP; d): NoE, CSA
Calls and indicative budget distributfon

e ICT call 4 - target outcomes b) and c):

- IP/STREP: EUR 110 million of which a minimum of 50&IPs and a minimum
of 30% to STREPs

e ICT call 5 - target outcomes a) and d):

- IP/STREP: EUR 71 million; of which a minimum of 5086 IPs and a minimum
of 30% to STREPs

- NoE: EUR 6 million; CSA: EUR 3 million

Objective ICT-2009.1.2: Internet of Services, Softare and Virtualisation
Target outcomes

a) Service Architectures and Platforms for the Futurelnternet

- Service front end®nabling communities of networked users easilgyampose, configure,
share and use services and providing device antkxioaware service adaptations. They
facilitate the development of, search for and stéon with services, cover the service life
cycle and take account of social network usersrgpdifferent levels of expertise.

- Open, scalable, dependable service platforms, #dectures, and specific platform
componentsenabling automatic service description, discoveoynposition, and negotiation
with a multiplicity of reusable services, which mbg mobile, multi-device, multi-modal,
multi-context or nomadic. Evolution and interopeliabof service platforms are also needed,
and scale and complexity in dynamic, distributedetmgeneous environments, including
open service networks, should be addressed. Systanmagement functionalities such as
Service Level Agreement (SLA) management, Qualftyservice (QoS), access rights and
customer charging have to be supported, as shamrgic interoperability and access to
service repositories. Full account should be taikkethe convergence of IT/telecom/content
systems and opportunities for breaking down thedrarbetween the web telecommunication
and hybrid services.

- Virtualised infrastructuresextending the capabilities of distributed compgitistorage and
communication infrastructures to manage a muliiyliof underlying hardware and software

® The amount for call 4, part of the amount for &alpart of the FET Open call and the joint call{Energy are
from the 2009 budget under the condition that gh@ @priations foreseen in the preliminary draft detdfor
2009 are adopted without modifications by the btalyeauthority. The remaining amount for call 5] 6aand
FET-Open is expected to be added from the 2010dtddgwhich a new financing decision to cover loelget
for that year will be requested at the approptiate.
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resources and seamlessly integrate them withircéimeposite service orientation paradigm
enabling operations across heterogeneous technalogind business domains. These
virtualised infrastructures allow the flexible, dynic, dependable and scalable provision of
advanced services to support the various resouzgeests/needs of service platforms,
including software as a service, resource as acgeand other approaches.

b) Highly Innovative Service / Software Engineering

- Service / Software engineering methods and toabvering automatic support at run-time
for decisions and changes that are currently adoatedesign time. Focus is on innovative
approaches to very large, dynamic open service arkBy user development of
services/software, systems evolvability and actaisi reasoning and incorporation of
domain knowledge in all phases of the service/sariéwife cycle. High-level description and
executable languages for services/software witlpeupfor adaptation and technologies for
improving system response time, performance amitiput are in the scope of the research,

- Verification and validation methods, tools and techniques assuring the quaditypen,
large-scale, dynamic service systems without fix@@tem boundaries, addressing the
complete service and software life cycle.

- Methods, tools and approaches specifically supmptthe development, deployment and
evolution ofopen source softwardnvestigation into the use of open source appreadbr
improving service engineering, deployment, manageneyolution and take-up.

c¢) Coordination and support actions

- Support for standardisation and collaboration. fifieation and support of actions
relating to the need for interoperability. Suppda cross-sector coordination on
convergence of IT, telecom and media; specificastto build concepts and critical mass
for services in the Future Internet.

- Maximisation of impact of projects in this areacliding SME-oriented technology
transfer actions such as dissemination and training

- Application of open source models of developmeitianovation through rapid cycles of
reuse and improvement to service engineering.

Expected impact

* A major contribution to the Future Internet in termf service development,
management and interoperability in an environmdntamverged IT, telecom
and media platforms.

» Deep technological advances in software/serviceneagng. New software
technologies for improving scalability and predimlisy of distributed systems,
improving responsiveness and throughput. A more paiitive environment
including infrastructure operators moved up theugathain with innovative
service offerings on scalable infrastructure.

» Lowered barriers for service providers, in pardcUBMES, to develop services
through standardised open (source) platforms aedf@tes.

» Massive uptake of high-added value services thrangbvative service front
ends and a higher user empowerment and more adlamcedynamic online
communities through platforms enabling "third paggnerated services".

» A strengthened industry in Europe for software,tvgafe services and Web
services, offering a greater number of more refiadhd affordable services,
enabled by flexible and resilient platforms for ta@fre/service engineering,
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design, development, management and interopesabiiichnologies tailored to
meet key societal and economical needs

Funding schemes
a), b): IP, STREP; c): CSA
Indicative budget distributidn

- IP/STREP: EUR 107 million of which a minimum d% to IPs and a minimum of 30% to
STREPs

- CSA: EUR 3 million
Call
ICT call 5

Objective ICT-2009.1.3: Internet of Things and Enteprise environments

Target outcomes

a) Architectures and technologies for an Internet offhings

- Architectures and technologies using open protogaMhich enable novel Internet-based
applicationsincluding — but not restricted to — business/gnise scenarios. They should use
information generated at the periphery of the nekwioom the virtual and physical worlds
with aggregation of those, and allow action on peysical world. Physical world event
information are generated by tags, sensors, actiatwl wireless devices. Related processes
and applications may be object- or location-centitd cover management capabilities of
various classes of events, such as real world s\sahsor based), behavioural/people events,
or business events. For business scenarios, tiigeabtworks correlated with logistics and
order or billing flows are of particular importance

- Optimised technologies covering distribution of @ligencebetween the edge network and
the more centralised business/process informatystes. This includes service discovery
systems as well as scalable, secure, open midddenesressary to put real world data into the
context of various Internet applications with evpnbcessing, separation and filtering. Of
particular importance are the integration and operability with the mainstream
business/process management platforms and toolthangecessary management of varying
data ownership across the edge device/objectylifkec

- Architectural modelsenabling an open governance scheme of the Interhdthings,
without centralised gatekeeper lock-in of critibalkiness/process functionalities.

If third country partnership is felt relevant byoponents, priority should be for those third
countries having established links with the EU his tfield and providing mutual benefits,
including the U.S., Japan, Korea, China, and India.

b) Future Internet based Enterprise Systems

Software platforms supporting highly innovative nvedrked businessesn top of an Internet
of Services. These platforms should enable inctefisgibility of the resources managed by
virtual organisations and facilitate dynamic outeing with third parties capability to
aggregate services, act as intermediaries for elglivand provide innovative new channels
for consumption. Collaboration and interoperabildye key features of these dynamic
ecosystems supported by next generation knowledygagement services, making use of
semantically enriched information, including objeenhsor information.

18 of 120



¢) International co-operation and co-ordination

- Strategic visions covering the Internet of Thingsd/ar integrated businesses going
beyond current process-based or analytical appesath include frameworks based on
fuzzy logic, decisional or systemic approachesaesh roadmaps, organisation of events.

- RFID: Exchange of best practices from field triaisthe deployment of pilot projects as
well as collaborative pre-normative research aimamgylobal standards, as part of the
‘Lighthouse priority project' decided at the EU-U8&ansatlantic Economic Council in
April 2007. Organisation of the European follow-op this initiative to support the
established dialogue.

Expected impact

» Strengthened competitiveness of European businéssas sectors of the economy
through more automated processes, new classeplifans, and more generic and
open architectures, and through the support todatds as well as dynamic and
composite business models for the delivery of cugable high added value products
or services.

» European leadership in the supply of integratedniess solutions exploiting the fast
development of RFIDs and smart tags and takingradyga of fusion between the real
world and the virtual web-based world.

Funding schemes

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

Indicative budget distributicn

- IP/STREP: EUR 35 million; the objective is to popt at least 2 IPs
- CSA: EUR 2 million

Call

ICT call 5

Obijective ICT-2009.1.4: Trustworthy ICT*°

Target outcomes

a) Trustworthy Network Infrastructures

- Trustworthy network infrastructures as well as camivation, computing and storage
infrastructures in the context of the developmemiards the Future Internet as a
conglomerate of heterogeneous networks and systéfosk includes development of
novel architectures with built-in security, depépnitiey and privacy; secure interfaces and
scalable dynamic security policies across multi@evorks and domains; and trustworthy
management of billions of networked devices, 'thirand virtual entities connected in the
Future Internet.

- Trustworthy platforms and frameworks for autonontpumonitoring and managing
threats, which need to be typically cross-borderss-organisational, scalable, distributed,
dynamically evolving and collaborative.

10 Trustworthyis defined in this context as: secure, reliabld egsilient to attacks and operational failures;
guaranteeing quality of service; protecting usea,dansuring privacy and providing usable and @disbols to
support the user in his security management.
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- Whilst developing technologies, projects shouldegadequate attention to aspects of
usability, societal acceptance and economic andl le@bility, through appropriate
research, experimentation or demonstration in sealicomplex and scalable scenarios
and contexts.

b) Trustworthy Service Infrastructures

- Trustworthy and privacy protecting service systepiatforms and infrastructures as part
of the development towards the Future Internet, ciwhisupport adaptability,
interoperability, scalability and dynamic compasiti of services for citizens and
businesses. Work includes flexible and dynamic maeims and risk-based
methodologies to respond to threats and vulnetsilias well as to changes and
conflicting demands in operating conditions, bussprocesses or use practices through
the full life cycle.

- Interoperable frameworks for identity management persons, tangible objects and
virtual entities, with emphasis on user-centrigityd respect of privacy for personal users.

- Whilst developing technology, projects should giagequate attention to aspects of
usability, societal acceptance, human behaviourpaimtiples of human rights and legal
and economic viability. This could involve multisdiplinary research activities,
experiments or demonstration in realistic, compled scalable scenarios and contexts.

¢) Technology and Tools for Trustworthy ICT

- In highly distributed networked process controltegss and in networks of very high
number of things. Understanding threat patterngfofactive protection.

- For user-centric and privacy preserving identitynagement, including for management
of risks and policy compliance verification.

- For management and assurance of security, integnitly availability, also at very long
term, of data and knowledge in business procesgbseavices.

- For assurance and assessment of the trustworthmesomplex and continuously
evolving software systems and services.

- In enabling technologies for trustworthy ICT. Thigludes cryptography, biometrics;
trustworthy communication; virtualisation; and deration methodologies.

d) Networking, Coordination and Support

Support to networking, road-mapping, coordinatiod awareness raising of research and its
results in trustworthy ICT.

Priority will be given to: (i) Emerging threats andInerabilities in the Future Internet, (ii)
Security and resilience in design, performancesmadability of future software-based service
systems, (iii) Economics of security addressing effectiveness and market compliance of
security solutions, (iv) Promoting wide use of slamis, certification models and best
practices, (v) Legal and societal aspects relabete¢hnology development of trustworthy
ICT; (vi) Coordination of national research actionghe field; (vii) International cooperation
in fields where global action will create addedueal

Networks of Excellence could be particularly relevior the areas of (i), (ii) and (iii).
Expected Impact:
For IPs:

 Demonstrable improvement (i) of the trustworthinedsincreasingly large scale
heterogeneous networks and systems and (ii) inegtioy against and handling of

20 of 120



network threats and attacks and the reductionaifrgg incidents.

» Significant contribution to the development of tmasrthy European infrastructures
and frameworks for network services; improved oparability and support to
standardisation. Demonstrable usability and sdcateeptance of proposed handling
of information and privacy.

For all projects:

* Improved European industrial competitiveness in keisr of trustworthy ICT, by:
facilitating economic conditions for wide take-up results; offering clear business
opportunities and consumer choice in usable inmewvdechnologies; and increased
awareness of the potential and relevance of trustnwydCT.

» Adequate support to users to make informed dedgstamthe trustworthiness of ICT.
Increased trust in the use of ICT by EU citizend ansinesses. Increased societal
acceptance of ICT through understanding of legdlsatietal consequences.

For networking, coordination and support actioneENCSA):

 Improved coordination and integration of researcttivdies in Europe or
internationally in areas where that is benefictal European research and innovation
capacity. Broad support to research roadmaps atidtias relevant for longer term
research in the field of trustworthy ICT.

Funding schemes
a): IP; b): IP; ¢): STREP; d): NoE, CSA
Indicative budget distributidn

- IP/ISTREP: EUR 80 million of which a minimum of%0to IPs and a minimum of 30% to
STREPs

- NoE, CSA: EUR 10 million.
Call
ICT call 5

Objective ICT-2009.1.5: Networked Media and 3D Intenet
Target outcomes

a) Content aware networks and network aware applicabins

- Architectures and technologies for converged aadlable networking and delivery of
multimedia content and services dynamically optadisvith policies taking into account the
content and adaptation needs, the user contegisyeeents and social relational network for
a variety of contents, services that may includedonanagement, applications, locations and
mobility scenarios. They enable multiple user ra@egontent producer, user or manager.

- Maintaining the integrity and quality of mediarass media life cycle to optimise quality of

experience in collaborative media creation andvdg}i scenarios, with optimised sharing,
storage, retrieval, fusion capabilities. Open dezitures making the most of both the ever
increasing device/edge processing power and netwarkiwidth, especially for real time

highly demanding immersive collaborative environtsefe.g. games). Enhancement of 2D
scalable video coding, multi view point coding, 30ding that can achieve optimised
network awareness and device delivery are withopec
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b) 3D Media Internet

- Architectures and technologies for Future Medizrnet and 3D processing enabling mass
distribution, caching, filtering, aggregation anetworking of 3D content and enhanced user
quality of experience with optimised impact on gexformance of the underlying processing
and networking platforms. Optimisation of real timendering of complex scenes from
personalised user perspectives and minimisatidatefcy experienced through the network
and associated edge processing platforms.

- Technologies for 3D content representation wibmfiguration/adaptation capabilities in
multiple virtual worlds, with user controlled mamagent of ownership, identification,
trading, rights associated to presence in (pogsibiytiple 3D domains.

- Architectures and technologies ensuring that @gn@ented worlds are tightly coupled to the
physical world, for commercial or social applicaisp beyond games.

c) Networked search and retrieval

- Networked technologies and architectures wittosdpries and cached content optimising
networked search, adaptation and access to relemaliimedia information composed of
several information sources, types and originduding physical world event information. It
covers interaction with content, media-to-netwanll &0 (mobile) device dynamic adaptation,
search capabilities across distributed media systend P2P networks, and adaptation to
context and to specific application domains.

- Adaptive technologies based on relevance or gardé and user feedback enabling
personalisation of multimedia networked searchadanction of user contexts, perception
and usage profile.

d) Immersive media experiences beyond HDTV and elednic cinema

End to end architectures for next generation melirma and cinema experiences beyond
HDTYV and current electronic and digital cinema whigher than today quality of experience,
based on technologies enabling higher frame ratieer colour gamut, higher contrast range,
higher screen resolution, advanced version of alsdd sound, 3D capabilities, pervasive
environments, immersive environments, innovative/n3ti viewpoint coding methods.
Optimised end-to-end architectures should cope with massive increase of throughput
expected to be created with the above applications.

e) Networks of Excellenceto consolidate or establish European leadershithénfields
covered in a).

For b) Support to integration of foundational resbacapacities to establish forward-looking
3D and Media Internet research agendas. Suppprbtootion of multidisciplinary education
and sharing of research facilities.

For d) Integration of industry and academia resdeaapacities to establish advanced research
agendas in the field and support the sharing &fareh facilities.

f) Support measures

i) For a), b) Support to collaboration includingtivinational initiatives and/or third
countries, dissemination, research roadmaps, pokoy socio-economic aspects,
organisation of scientific and/or policy events.

i) For ¢) support to co-ordination of activitie$ BU level in the domain of multimedia
search, co-operation with third countries, reseaoaumaps and organisation of events of
policy or research nature.
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Expected impact

* Reinforced positioning of industry in Europe in wetking and delivery of
multimedia content and services, in 3D media lr@etechnologies, and in networked
search. Strengthened European industry in multimmexiperiences beyond HDTV and
in electronic cinema.

 Wider uptake of networked and collaborative platierbased on a '3D media
Internet'.

* Global standards and European IPRs reflecting &dérand coherent roadmaps.

 Wider market opportunities, including for conteatated SMESs, arising from
innovative business and societal applications @ages, entertainment, or education,
culture, and service creations) based on novel orked media technologies and
systems.

Funding schemes
a), b), ¢), d): IP, STREP; e): NoE; f): CSA
Indicative budget distributidn

- IP/ISTREP: EUR 70 million of which a minimum of%0to IPs and a minimum of 30% to
STREPs

- NoE: EUR 6 million; CSA: EUR 4 million
Call
ICT call 4

Objective 1.6: Future Internet experimental facility and experimentally-driven research

Target outcomes

a) Building the Experimental Facility and stimulating its use Building the prototype of
the Future Internet Research and ExperimentatitREFexperimental facility to support
research for the Future Internet at different stagfethe R&D cycle based on the design
principle of ‘open coordinated federation of tedbe

The facility shall allow for: large scale experini@ion with and comparison of visionary

approaches for network architectures and technedpgservice architectures and
platforms, networked media and trustworthy infnastures for the Future Internet;

experimentation with systems based on cross-layenom-layered approaches; direct
involvement of user communities; assessment osto-economic and environmental
impact of changes to the Internet. The facilitywdddoe dynamic, sustainable, open at all
levels and based on open standards. Participatom fNCO countries in particular at use
level is encouraged.

al) FIRE Components an operational prototype facility should be pdmd at an early
stage in the project. Normally, at least 20% of tbgources should be earmarked for
gradually expanding the functionality of the prgfm in a demand-driven and open
way by federating testbeds providing additionalktionality within the facility.

a2) FIRE Users. using the mechanism of open calls, it is expethedl another 20% of
the resources are used for extending the use aéxperimental facility for research
groups that propose innovative usage scenario®igixglthe multiple dimensions and
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scale of the facility. These activities should é&xha high degree of innovation in the
use of the Facility, including system level experiits making a comprehensive use of
several components of the facility, large scaleeeixpentation, broad involvement of
user communities, and assessment of socio-econandcother non-technological
aspects. The results, lessons learnt and recomimmmslalrawn must be of mutual
interest, serving the needs of the users as welleising the Facility operators to
refine the concept of 'open coordinated federatdntestbeds' and the services
provided by the Facility. Support of individual expnents should be focused on the
setting up and running of the experiment and shoypitally not exceed EUR 200
000 per experiment.

b) Experimentally-driven Research Visionary multidisciplinary research, definingeth

challenges for and taking advantage of the Experiate-acility above, consisting of
iterative cycles of research, design and largeesegperimentation of new and innovative
network and service architectures and paradigmgh®i-uture Internet from an overall
system perspective. The refinement of the resealicbctions should be strongly
influenced by the data and observations gathereth fexperimentation in previous
iterations.

Research should consider the Future Internet asrlex system and therefore address
all the associated aspects in a holistic vision andll relevant levels and layers. This
includes the definition of relevant metrics as veslltaking into account energy, low cost,
environmental or socio-economic aspects. This rebaaill be linked to and an important
driving element of the Experimental Facility.

Coordination actions. Coordination of related EU-level and Member StdtAssociated
Countries activities, international co-operationthwbther initiatives in industrial and
emerging countries, and collaboration on standatidis in order to exploit synergies;
multidisciplinary networking of research commursti@ddressing both technological and
socio-economic and environmental aspects of thaurButnternet; co-ordination of
experience research and user-driven open innovaiivities establishing common
concepts, roadmaps, methodologies and tools, imguthe sharing of best practices
across pilots and sectors.

Expected impact

« Improved European competitiveness in Future Interesearch and development by
providing European researchers, in industry andiemé, with a unique operational,
sustainable, dynamic, and integrated large scapefrental Facility, which is used
by a significant number of Future Internet reseanaljects in European and national
programmes and beyond.

» Establishing the methodology of experimentally-driwvesearch for the investigation
of innovative concepts for the Future Internet ngka multidisciplinary and holistic
approach.

« Assessment at an early stage of the technologisatietal, economic and
environmental implications of changes to the Intérn

e Strengthened European competitive position on @xgetation environments
through targeted international co-operation.

* Increased acceptance and use of the concept ofitigen open innovation through
demonstrated benefits from complementary approactiespen testbeds, pilots,
experience research, etc.
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Funding schemes
a): IP; b): STREP; c): CSA (CA only)

Indicative budget distributidn

- IPISTREP: EUR 45 million of which EUR 25 millidor IP (target outcome (a)) and EUR
20 million for STREP (target outcome (b))

- CSA: EUR 5 million
Call
ICT call 5
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4.2  Challenge 2: Cognitive Systems, Interaction, Robats

Engineering systems with the capability to senskwnderstand an unstructured environment
is a challenge which goes beyond today's systeqisezring paradigm. Present day systems
engineering relies on specifying every eventuaditgystem will have to cope with in the
execution of its task(s), and programming the appate response in each case. With the
abundance of ever cheaper, smaller sensors, acuatol wireless tranceivers that link
systems to the real world and with other systehis,approach faces serious limitations:

- Thereal world is generally too nuanced, too complicated and tapredictable to be
summarised within a limited set of specificatiotiere will inevitably be novel situations
and the system will always have gaps, conflictambiguities in its own knowledge and
capabilities.

- Even in situations where unpredictable events ese likely, the problem adxtracting
meaning and purposefrom bursts of sensor data or strings of computetecarises,
because we don't have a formalisation of infornmgtimcessing that embodies semantics.

Challenge 2 aims to extend systems engineeringealésign of systems that can carry out
useful tasks (e.g. manipulation and grasping, eafittn and navigation, monitoring and
control, situation assessment, communication antkrantion), autonomously or in
cooperation with people, in circumstances that weteplanned for explicitly at design time.
Specifically, such systems should be:

- morerobust performance should not degrade when they are miexbavith unexpected
data;

- more adaptive performance should be open (within reasonabletrings) to changing
service requirements, without the need for extenbiyman intervention;

- more effectiveperformance should improve because they can predanticipate what
might happen at some point in the future, neaagr f

- more natural:performance should be tolerant to the ambiguity @mcertainty that is a
consequence of dealing with humans, and performsimgeld improve with time.

System capabilities in dimensions such as delimgraand learning, and innovation and
creativity, would appear to be necessary to mdstaim. This clearly calls for design that
shares some characteristics with the higher-leegiitive processes of the brain. For the
purposes of this work programme a cognitive systam cope with the uncertainty (in the
system'’s environment) that makes robust and adapgrformance difficult to achieve. It

should also be borne in mind that it makes no sémspeak of robustness or adaptability
without first specifying the requirementsof interest: a robust lawnmower is different to a
robust operating system or a robust planner.

Research and development efforts should aim atrging actual design principles. They
will contribute to establishing scientific foundatis for such principles. Alternatively, they
may aim to achieve significant engineering progress through integration.

Manufacturers of robots of all sorts, autonomousales, smart cameras and sensor networks
will benefit from R&D efforts. Europe has strong midacturing capabilities and a significant
share of world market revenues in these sectorms.ehinergence of service robots and vision
systems that operate outside structured manufagtenvironments offer added opportunities
for market expansion.
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Likewise automated machine translation stands tdfitpirom more robust and adaptive
methods for natural language understanding. Withoi8ial languages, the EU is at the
forefront of multi-lingualism and it would be uniistic to assume that the lingua franca in
machine translation is, or will remain, English.skategic challenge for Europe in today's
globalised economy is to overcome language bartteosigh technological means.

Technologies developed under this Challenge areated to be tailored to meet key societal
and economic needs.

Objective ICT-2009.2.1: Cognitive Systems and Robt

Target outcomes

a) New approaches towards understanding and solving keissues related to the
engineering of artificial cognitive systems — seebave among these issues are the
following:

- representation / categorisation / recognitiondripitetation of objects, events,
situations, behaviours and affordances in readiiticscaled real-world environments;

- the role and implementation of memory and learmnartificial systems;
- adaptive and anticipatory behaviour within inconglie specified environments;
- goal-setting and strategies for achieving goals;

- collective behaviour arising from the interplay(pbssibly large numbers of)
individual subsystems;

- modelling and design of (multimodal) interactioopumunication and collaboration.
Projects are expected to demonstrate measurabigegsoon a suitable mix of these
issues.

b) New approaches towards endowing robots with advandeperception and action
capabilities, and towards developing pertinent benchmarks asis.t Of particular
interest are:

3D sensing for everyday objects and environments;

motion and affordance perception;

learning and control strategies for linking pereaptaind action;
- benchmarking with a focus on navigation and autonom

Projects are expected to demonstrate measuralgjeggsoon at least one of these issues.

Expected impact for a) and b)

» Leading-edge research capacity in Europe in cognigystems engineering and
robotics.

* Innovations in service robots, and industrial pain and manufacturing processes.

* Widespread comparative assessment of robot perfamenéfor different tasks and
technologies).

* New market opportunities, and technologies foraased productivity and efficiency
in EU industries.

c) New ways of designing and implementing complete roltic systemsthat operate
largely autonomously in loosely structured dynasmwironments and, where necessary,
in close co-operation with people. Systems may ibtilouted and should integrate rich
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sensory-motor skills (for example, grasping, mala@pon, locomotion) with high level
cognitive competencies (for example, reasoningnmiay and decision-making). As
appropriate, they should be demonstrably more tobiependable, flexible and adaptive,
and safer than it is possible today, and improeg therformance through learning.

d) New, scientifically grounded system architectures niegrating communication,
control, and cognitive capabilitiesto enable meaningful and self-sustaining auton@mou
action in real-world environments, natural intel@ctwith people (where necessary),
robust adaptation to changing operating conditiamsl self-improvement. The viability
and scalability of these architectures will be daesimted through suitable experiments
based on physical implementations and/or simulatafrcomplete systems.

e) A framework to facilitate cross-fertilisation between academic and industrial
research efforts in roboticsthrough widespread experimentation with industrgrggth
platforms in academic research labs and throughjdhm definition of longer term
scenarios and requirements to direct robotics resgawards common goals; to assure a
comparative assessment of performance throughitiafiof suitable metrics and through
benchmarking (supported by competitions or otherjvis

Expected impact for ¢), d) and e)

» Integrated and consolidated scientific foundatitorsengineering cognitive systems
under a variety of physical instantiations.

» Significant increase of the quality of service o€ls systems and of their sustainability
in terms of, for instance, energy consumption, disaland serviceability, through the
integration of cognitive capabilities.

* Innovation capacity in a wide range of applicatdmmains through the integration of
cognitive capabilities.

* Improved competitive position of the robotics inttysin existing and emerging
markets for instance in the following sectors: ifldx small scale manufacturing;
professional and domestic services; assistance rahdbilitation; construction,
maintenance and repair; urban search and rescuploraon and mining;
entertainment, education and training.

e Consensus by industry on the need (or not) foriquaar standards. More widely
accepted benchmarks. Strengthened links betweerstindand academia. (especially

(€)).

Research and development pertaining to targets(i6),(c) and (d) will be guided by
demanding, yet pragmatic, application scenariosgdtaenvironments may be, for example,
difficult terrains, buildings, homes, public spacehop floors, power plants and other
technical infrastructures. Functionalities includgploration, monitoring, controlling all sorts
of sensors and actuators and communication andaatien with people (also including
advanced human-robot interaction).

The applicability of research results is expecedjd beyond the scenarios through which
they have been obtained. Proposals strictly fogusim applications that are targeted under
Challenges other than Challenge 2 are not eligibler Challenge 2.

Pertinent research may be informed by neuro- afdhbeural sciences and determine the
requirements basic technologies have to meet iardodenable creating the targeted systems.
Systems may for instance employ new sensor andosamstworking technologies or
'intelligent’ materials to enhance their functiatyalperformance, and efficiency of resource
usage, and bring new functionalities, like selffigguration and self-repair, within reach of
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industrial realisation. Research will also sigrafitly broaden the remit of machine learning
and put stronger emphasis on intelligent procesg@hin real-time.

f) A 'Virtual Institute' integrating diverse research areas whose problEnisniques and
solutions need to be brought together to understaguitive systems and design useful
new ones; they will develop a requirements- andb#ipy-led understanding of cognitive
systems that can be applied across multiple engngeand application domains.

Expected impact for f)

» Leading-edge research in Europe in cognitive systengineering and robotics.

g) Co-ordinated co-operation and communication within a multidisciplinary robotics
community in Europe, with concomitant outreach ddemtial users of robotic systems

h) Co-ordinated co-operation and communication within a multidisciplinary artificial
cognitive systems research community in Europd) wiincomitant outreach to potential
industrial applications.

Expected impact for g) and h)

e Stronger cohesion among relevant communities; avesse built among wider
(including non-professional) audiences of the piiiénf the technologies at issue.

Where and as appropriate, activities under thigalje, and in particular those aiming at
targets g) and h), are expected to contributelteter understanding of the ethical, social and
socioeconomic issues related to the design, demoyand operation of robotic and cognitive
systems.

Funding schemes

a)-b): STREP; c)-e): IP; f) NoE; g)-h) CA

Indicative budget distributicn

EUR 153 million

Calls

e ICT call 4: target outcomes (b), (d), (f), (9)
- IP/STREP: EUR 65 million of which a minimum of 50& IPs and a minimum of
30% to STREPs

- NoE: EUR 6 million
- CA: EUR 2 million
e ICT call 6: target outcomes (a), (c), (e), (h)

- IP/STREP: EUR 72 million of which a minimum of 50& IPs and a minimum of
30% to STREPs

- NoOE: EUR 6 million
- CA: EUR 2 million

29 of 120



Objective ICT-2009.2.2: Lanquage-Based Interaction

Target outcomes

a) New architectures, models and tools for cost-effient self-learning machine
translation systems, integrating advances from the relevaiudi

Architectures and knowledge representation forlselfning machine translation;

Novel language and translation models that supgmftimproving, knowledge-driven
and interactive paradigms;

Methods for automatic, dynamic and self-organisamjuisition, processing and
representation of linguistic (including semantioplledge;

Models and theories of world knowledge, its releero the translating task and
methods of formalisation.

The objective is to support one IP only that willver two or more of these topics.

Expected Impact

Reduce by more than half the average quality diffee between human translation
and automatic translation, measured by adequa@dlasality indicators

Practical and economically viable solutions for fulautomatic provision of
multilingual online content and services for thetwaajority of EU languages

Increase the average speed of human translatiarfdstor of 2 in eight years

b) Specific solutions for key domain challengedaking into account the context in which
automatic translation is applied:

Portable, scalable and readily integrable solutimndully automatic translation with
adequate quality, especially in the on-line context

Self-learning and self-adapting approaches to aationtranslation in an interactive
and/or collaborative context, with adequate andhenuc interaction of the relevant
actors (authors, translators, editors, end users);

Novel, adaptive and interoperable solutions for agamg multilingual content and
communication;

Methods for automated acquisition and annotatiolammjuage resources.

Each project should address one or more of theealigted topics.

Expected Impact

Automated translation that is more interoperablereanadaptive, better capable of
self-learning and more user-friendly

Gaps in language coverage removed, and speed aiity @ translation increased.

c) A 'Virtual Institute' to:

Federate a multidisciplinary community geared talsathe new requirements for
online multilingual communication;

Establish and promote novel evaluation methodsagidics;
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- Ensure networking between the machine translatsearch community and related
activities, in particular knowledge management, aaic web, cognitive systems,
(psycho-)linguistics, translation and computer rsoge

Expected Impact

* Leading-edge research in Europe fostered throudfbsisstained multidisciplinary
networking in machine translation, language resesiemd evaluation.

* Improved ability to measure the performance of nrachranslation and the quality
and coverage of language resources, through an apeérstandardised, adequacy-
based evaluation infrastructure.

Extensive manual language-specific or topic-spegfiogramming or adaptation are not in
scope. Projects whose main emphasis is on inputtput processes are not in scope.

Projects are expected to make appropriate useeokdtkentific advances in areas such as
artificial intelligence, machine learning. They shb be geared towards the new Internet
paradigms involving interaction, collaboration anttlligent content.

Funding schemes
a): IP; b) STREP; c) NoE
Indicative budget distributidn

- IP/ISTREP: EUR 20 million; the objective is to popt one IP only under a) in addition to
STREPs

- NoE: EUR 6 million
Calls

ICT call 4
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4.3 Challenge 3: Components, systems, engineering

The component and systems business in Europe doaie=non added value operations, on
systems integration, on new technologies and obliewgathe end user industry to offer new
technologies and total product/service solutiorige rends in miniaturisation, diversification,
increasing software content and increasing emplaass systems approach remain valid and
require significant improvements in chip designi¢oand methods. At the same time new
opportunities are emerging in new technologiesohdyCMOS, photonics, organic and large-
area electronics, 3D acquisition and visualisatemmg new integration techniques. Increased
multi-disciplinarity, integrated software/hardwasgstems, heterogeneous microsystems and
the use of widely distributed systems for monitgrand control are growing challenges. In
computing, mastering multi- cores and programmiog dver-higher performance systems
becomes essential. Cross-cutting issues suchiageffenergy management and minimising
the environmental footprint of manufacturing haveciame new desirable development
objectives and are no longer seen as just an dbstaperformance.

Private equity capital, the increasing cost of nfaciuring and research for the next
generation of basinanoelectronicstechnologies have been instrumental in the devedn
of a few major global strategic R&D alliances cldsemanufacturing capabilities. Industrial
R&D executed in Europe is shifting towards addingra functionalities to the basic
nanoelectronics technology, towards systems intiegrand to design innovative products.
Institutional research is concentrating on longnter higher risk topics; on exploring multi-
disciplinarity and on applied research into undarding and controlling new and complex
systems.

Organic and large area electronicksave very high market growth expectations withudbo
half of the market for cheap and even disposabdetmnics, including RFID-tags and
sensors. The EU has excellent R&D infrastructured BU companies came early on the
market with e-paper and e-tags products. It is al$eader in large area compound material
photovoltaic cell manufacturing and in signage &glting, expected to account for 20% of
the market. The current trends are going beyonarocgmaterials by including inorganic
material. The technology is characterised by lange processing, by flexible products, and
by the ability to create circuitry with modest ugpft investment.

Photonicsin core as well as in access networks, is graguaplacing electronics. Photonics
is also an enabling technology that exploits adgane lasers, light sources, fibres, detectors,
in materials (e.g. nanocrystals, organics, nan®ulaad in architectures / manufacturing
processes (hybrid integration, silicon photonicd &MOS compatibility). It promises to play
a major role in new areas such as energy savigg l§g.improving photovoltaic and lighting
efficiency), medicine, biology, environment and etgf The possibility to manufacture
structures at the nanoscale - far below the wagéhenwill radically change the traditional
approaches by exploiting physical effects not agibés before. Europe has strong and
recognised R&D capabilities in photonics includBiIES.

Microsystemsintegrate and interface multiple core technologesl related materials to

implement a variety of functions. They are impletednthrough scalable homogeneous or
heterogeneous hardware integration technologiesoroher to advance miniaturisation,

functionality and reliability of the sensing, preseng, actuating and communicating
functions. Power autonomy (consumption and supfya common issue. Integration of

multiple functions (sensing, logic, energy colleati wireless communication) into traditional

materials, in particular textiles, is one of théogties. In the medium term, there is growing
industrial interest to integrate nanosensors inrasigstems, mainly due to an increase in
sensitivity, a device simplification and the asatedl cost reduction.
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Embedded systems, computing and contrdhexpensive networking, sensing and
sophisticated control is moving decision-making the point-of-action, and value-added
functions in software are driving the diffusionerhbedded systems in an ever broader range
of applications. Recent trends in embedded systigign include enhanced components and
model-based methodologies for high-confidence systable to overcome the challenge of
complexity and the resulting low productivity. Comtimg systems are moving to multi-core
and polymorphic architectures where radical retimigkof systems software, programming
paradigms and abstractions is needed to overcomelegity. Engineering large distributed
systems increasingly requires cooperative netwodaurol systems, and optimisation and
decision support methods and tools which are usedddernise physical infrastructures, to
control complex processes in manufacturing, or émitor and control systems performance.

Research addressing this Challenge in particuldr amcourage international cooperation
under the Intelligent Manufacturing Systems (IM&)eme.

Technologies developed under this Challenge areated to be tailored to meet key societal
and economic needs.

Objective ICT-2009.3.1: Nanoelectronics Technology

This objective focuses on the 'beyond CMOS' fithey advanced aspect of the 'More than
Moore domain', their integration and their intenfacwith existing technology. It also targets
small volume oriented, flexible manufacturing wahhigh product mix and prepares for the
future and for more disruptive approaches. Thevisiets in this area are complementary to the
mid term, industrial and more application-oriensetivities in the ENIAC JERt.

Target outcome
a) Miniaturisation and functionalisation

Beyond 22 nm devices, advanced components withrl@ealing factors including non-

CMOS devices and their integration and interfacivith very advanced CMOS to meet
requirements of performance and function of comptsiand a large variety of miniaturised
(sub)-systems. Activities with a high risk factar @an industrialisation perspective beyond
2014 and having a generic development focus agetiat.

STREPs should address one or more of the follovesiges:

- increasing process variability and expected physind reliability limitations of devices
and interconnects;

- the need for new circuit architectures, metrologg aharacterisation techniques;
- interface and system integration technologies @ingle silicon chip (System-on-Chip)

and/or integration of different types of chips at@lices in a single package (System-in-
Package);

- new device structures for non-Si and Si based advhimtegrated components to add
functionality to circuits and (sub)systems;

- disruptive technologies and functional devices Ingythe traditional ITRS shrink path
(‘Beyond CMOS"): new non-CMOS logic, analogue andmmry devices, and their
integration in and/or interfacing with CMOS;

1 The JTI research agenda addresses applicationegiridastrial cooperative research in the 'More Mband 'More than
Moore' domains for the next generation componemtissgstems and targets large strategic initiativemanufacturing, the
JTI targets larger volume fabrication with emphasisgeneric manufacturing improvements and equiprdevelopment.
See http://www.eniac.eu
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- specific issues such as electro-magnetic interéerenheat dissipation, energy
consumption.

A Network of Excellence should address the mergin@eyond CMOS' and advanced '‘More
than Moore' devices and processes to create amdexteCMOS backbone, to meet the
challenge of the increasingly analogue behaviouBejond CMOS' devices and of systems
partially based on new architectures and on ld&bhe functioning devices.

b) Manufacturing technologies

- New semiconductor manufacturing approaches, meee and tool® reduce cycle time,
enhance production gquality, variability control apdoductivity; Improved equipment
productivity and integration, quality control ofved materials and devices, and reduction
of energy use, water and chemicals consumptiontewasd environmental impact;
Advanced models and simulation tools for flexibl@mafacturing and heterogeneous
integration; interfaces to connect special procesgeg. MEMS with CMOS); Novel
approaches for advanced system integration andidunadised packaging, for thin film
technology, 3D integration and wafer level packggi

- Joint assessments of novel process/metrologypemunit and materialsin close
collaboration between equipment manufacturers, usgils, research institutions and
academia, targeting initiatives ranging from proé&oncept for potentially 'disruptive’
approaches to prototype testing.

- Supporting 200/300 mm wafer integration platforhmsted and supported by research
institutes and short user-supplier feedback loopkd benefit of smaller suppliers.

- Preparatory work for 450 mm wafer processing d@dng material and equipment
companies including process requirements, metroleguipment metrics, test wafers,
carriers and physical interfaces.

IPs are expected to integrate approaches for feex#imd sustainable short cycle time
manufacturing. They may also address clustered jequipment assessments or wafer
integration platforms. STREPs should cover focused complementary semiconductor
manufacturing topics. The objective is to suppbhtast one IP in addition to STREPSs.

C) Support measures

- Roadmaps, benchmarks and selection criteria forirtlestrial use of '‘Beyond CMOS'
technologies with the aim to identify research gaps

- Access for academia and research institutes tordaffide silicon in state-of-the-art
technologies for prototyping and low volume produat and to related design expertise
and commercial tools.

- Stimulation of the interest of young people in &lewics careers; training and education,
including access for students and PhDs to produdties and research labs.

- Linking of R&D strategies and stimulation of intatimnal cooperation, in particular with
the USA, Russia, Taiwan and Japan.

- Support and coordination actions for materials agdipment suppliers for preparatory
work for 450mm processing and equipment at gloda |l

Expected impact

» Strengthened competitiveness of the European nectoahics industry through risk-
sharing in generic developments and collaboratimradvanced research between
materials, equipment and component suppliers, iaters, semiconductor
manufacturing plants and institutes.
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« Contribution to the competitiveness and the ativaness of Europe to investments in
components miniaturisation, functionalisation arahofacturing.

* New electronics applications of high economic amciseconomic relevance.

 Maintained European knowledge and skills at thentfeo of nanoelectronics
technology and in integrated miniaturised elect@yistems.

» Increased critical mass of resources and knowledfields of European excellence to
allow for further European partnership in the wesldle collaboration.

* Contribution to preserving a critical mass of nfacturing capacity in Europe.
European research organisations maintained infgazbsitions.

Funding schemes
a): STREP, NoE; b): IP, STREP; c): CSA
Indicative budget distributidn

- IP/STREP: EUR 27.5 million; the objective is tgpport at least 1 IP under b) in addition to
STREPs

- NoE: EUR 3 million - CSA: EUR 4.5 million
Call
ICT call 5

Objective ICT-2009.3.2: Design of Semiconductor Coponents and Electronic Based
Miniaturised Systems

This objective addresses generic platforms, methas tools to cope with the design
challenges in the next generations of technologied with heterogeneous integration of
different functions. The activities in this arese atomplementary to the activities in the
ENIAC JTI*.

Target outcomes

a) Improved design platforms, interfaces, methods andbols that meet the requirements
of semiconductor companies, fab-less design haarsgsystem developers, including :
- Design of energy efficient electronic systems, tmeimal effect aware design;

- Integration of heterogeneous functions: 3D, Sysiefackage, Network-on-Chip,
wireless (microwave, mm-wave and THz) systems;

- Methods for reuse of IP blocks, test and verifmati

- Design solutions for moving the application bounydagtween hardware and software
to fit performance needs;

- Design platforms and interfaces for mixed/new tedbgies;
- New paradigms for design of reliable circuits wéhs reliable devices;
- Reliability-aware design including EMR/EMC requirents;

12 Design activities in the ENIAC JTI target largetigiives to develop tools and methodologies of commnterest which
will be demonstrated in application specific SulbbgPams and specific TCAD, modelling, simulation a&sign activities
embedded in application projects. $é@://www.eniac.eu
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- Design for manufacturability taking into accountcrieased variability of new
processes;

- Better modelling of devices at all design levet®iaircuit/system design;
- Further standardisation, including interoperabiigpects.

The target is enhanced design competence and pgmtudaking advantage of the
cooperation between system research, circuit desiginprocess development. This will
allow the gap between the ever increasing complesft new systems and the low
productivity of corresponding existing system dasigethods to be closed. Advances in
the design platforms should enable the efficieatisation of very complex circuits, first
time right, from the system architecture down t® titansistor layer using deep submicron
technologies and heterogeneous integration of rdifte functions or different
technologies, such as RF, mechanical, optical,gensigh power or voltage in very
compact systems and subsystems, including Syste@hgn and System-in-Package
concepts and their implementation, and hardwarertgnt software integration.

At least one IP is expected to address the desagfopns and modelling, complemented
by STREPs addressing specific tools, methods getisng specific needs.

b) Support measures

- Bringing research results outside the consortiauthin a framework that embraces
dissemination, training and education and accessgported project results, tools and
methodologies.

- Set up of networked centres of excellence and #gulaafrastructure to validate
research results and IP blocks.

- Stimulation of international cooperation in partamuwith Russia and India.
Expected impact

e Innovation in product architecture and increasditieficy in product design in the
timeframe 2013 — 2015, with reduced system deve@prmost and time to market.

e Capability in Europe to design in a reliable manpeoducts that use the most
advanced IC manufacturing and integration processes

* Maintained leading position of Europe in produabamation and design for major
application fields.

» Use of new devices for new functionalities.
Funding schemes
a): IP, STREP; b): CSA
Indicative budget distributicn

- IP/STREP: EUR 21.5 million; the objective is tgpport at least 1 IP under a) in addition to
STREPs.

- CSA: EUR 3.5 million
Call
ICT call 4

36 of 120



Objective ICT-2009.3.3: Flexible, Organic and LargeéArea Electronics

Target outcomes

a)

b)

d)

Flexible, organic and large area electronic devicesnd building blocks

Co-development of processes and materials foraihedation of electronic devices which
have one or more of the following features: orgafircluding in combination with

inorganic); flexible; heterogeneous; large-afearhis includes materials, deposition
methods and multiple-layer interfacing on singlevide architectures, including
modelling, manufacturing and characterisation, &l \ws process-tolerant design for
many-device functional blocks. Reliability, enviroantal and recycling issues should
also be considered.

Specific issues to be addressed include: devichkitacture and performance, device
passivation/stability; highly productive in-line ropatible processes capable of very small
feature size and multi-layer registration; corielat between electronic material
properties, process parameters and device perfeesacombination of manufacturing
modes (substrate carrier, sheet to sheet, roll dth mrganic/inorganic process
combinations), large area manufacturing.

Device demonstrators include: logic and analogumuits with n and/or p type Thin Film
Transistors (TFTs), power converters, batteriesnares, sensors, active RFIDs.

Flexible or foil-based systemsising the building blocks based on organics, iaoicgs or
their combination, homogeneous process integratafn different functionalities
complemented by heterogeneous component integratidr3D functional foil integration
through their combination with flexible / stretcteu textile substrates and interconnects
to thin film discrete devices and thinned ICs.

Specific issues to be addressed include: one sigpamination/interconnect, vias, foil
passivation; multi-foils system design and inteigrgt standardisation of foils'
functionalities and lay-outs, reliability, low emggrconsumption, transparent electronics.

Device demonstrators (e.g. e-paper, e-cards) iecladtonomous systems with energy
scavenging and storage able to provide severaltiimadities like user input,
physical/chemical/bio-sensing, sighal processiagdia transmission & receive, signage.

Network of Excellence(only for a) and b) above)

- Structuring and integrating of the research cajeecih the area,

- Training and education,

- Coordination of R&D,

- Promoting links between R&D institutions' activitiand industrial needs.

- Standardisation

Support measuregonly for a) and b) above)

- Stimulation of international collaboration.

- Coordination of related national, regional and EldeMR&D programmes/activities.

13 Given the synergies between the areas addressebjdgtive ICT-2009 3.3 a) oRlexible, organic and/or
large area electronic devices and building bloesd objective ICT-2009 3.8 a) dbrganic Photonicsin
particular in the work on OLEDSs, proposals thatradd both these objectives are welcome. Propdsailddsbe
submitted to the objective where they have theinti@ of gravity".
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- Access to prototyping and design competences.
- Training and education for SMEs.
Expected impact

* Reinforced leadership position of Europe in theatiom of flexible or large area
electronics tailored to meet key societal and esoomeeds.

e Sustainable electronic device performance and naatwing costs matching low
capital investment requirements and new market dppiies.

e Contribution to the evolution of traditional indties in the EU, such as printing and
clothing industries, towards the e-media revolution

Funding schemes
a), b): IP, STREP; c): NoE; d): CSA
Indicative budget distributidn

- IP/ISTREP: EUR 54.5 million of which a minimum®#% to IPs and a minimum of 30% to
STREPs

- NoE: EUR 4 million
- CSA: EUR 1.5 million
Call:

ICT call 4

Objective ICT-2009.3.4 Embedded Systems Design

The activities in this area aim at novel genericthnds and integrated design environments
that are applicable across application sectory, éine complementary to the activities in the
ARTEMIS JTI, where embedded system design is narem$ed as such but only in the
context of specific applicatiots

Target outcomes

a) Theory and novel methods for embedded system design

New methods and tools that can increase systenelamwent productivity while
achieving dependable, safe and secure embeddeunsystith predictable properties. Key
issues encompass heterogeneity, i.e. building eddskdystems from components with
different characteristics; predictability of nomfttional properties such as performance,
fault tolerance, life expectancy and power consumnptcomprehensive methods for
robustness validation; adaptivity and self-awarsries coping with uncertainty, upgrades
of components and self-configuration concepts; amagre appropriate, unification of
approaches from computer science, electronic eagmgand control.

The objective is to support one IP only to addessd-to-end design methodologies and
associated tool chains. STREPs should addressfisppwthods and tools or target
specific issues.

In case of international cooperation the work stlicadldress foundational research and
provide mutual benefits. On-going cooperation aidis with the US will continue and be
extended to other countries

1 See the ARTEMIS WP sub-programmegitép://www.artemis-ju.eu
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b) Modules and tools for embedded platform-based desig

An integrated design environment for embedded systdras can be extended and
customisedThis covers software, hardware/software and systesign tools for holistic
design, from applications down to component andfqria level. Important challenges
encompass flexibility of the platform to supportffelient applications, increased
interoperability of tools primarily from SME vendoand openness in order to facilitate
the entry of new industry players, support assediastandardisation, easily import
existing components and/or handle upgrades. Keayesssnclude: (i) technology for
efficient resource management, (ii) tools suppgrtiesign space exploration, in particular
trade-offs when co-developing hardware and softwanel (iii) advanced model-driven
development.

The objective is to support one IP only to addoessign tool integration. STREPs should
target specific issues or topics.

c) Coordination of national, regional and EU-wide R&D strategies

Initiatives to advance the European Research Arehto align research agendas in the
field of embedded systems.

Expected impact

» Significantly increased productivity of embeddedteyn development.

* Improved competitiveness of European companies thbt on the design and
integration of embedded systems in their produgtselducing design costs and time
to market.

« Emergence and growth of new companies that supp$ygd tools and associated
software. Stimulated high-tech European compameparticular SMEs, which offer
innovative products and services for embedded mgstiesign.

* Reinforced European scientific and technologicatiéxship in the design of complex
embedded systems.

Funding schemes
a): IP, STREP; b): IP, STREP; c): CSA
Indicative budget distributidn

- IPISTREP: EUR 27.25 million; the objective isdmpport one IP only under a) and one IP
only under b) in addition to STREPs

- CSA: EUR 0.75 million
Call:
ICT call 4

Objective ICT-2009.3.5 Engineering of Networked Moitoring and Control systems

The activities in this area address engineeringnelogies for large scale, distributed and
cooperating systems for monitoring and controljuding wireless sensor networks. These
are not addressed as such by the ARTEMIS JTI tolwihiey are complementary

15 See the ARTEMIS WP sub-programmegitép://www.artemis-ju.eu
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Target outcomes

a) Foundations of complex systems engineering

To achieve robust, predictable and self-adaptiveatieur for large-scale networked
systems characterised by complex dynamic behavioough the development of novel
abstractions and scalable methods for sensingyralosmd decision-making. The scope
covers foundational multi-disciplinary research amolof of concept addressing the whole
chain from modelling, sensing, monitoring and attug to adaptive and cooperative
control and decision making. Activities to encowagnd enable multi-disciplinary
education in the areas of systems engineering amitoming and control are welcome.

b) Wireless Sensor Networks and Cooperating Objects

To develop architectures, hardware / softwaregnatiion platforms and engineering
methods for distributed systems composed of hetm@mus networked smart objects that
are enabled by sensors, actuators and embeddegspoos. This will contribute to better
dependability, safety, security, cost and enerdigiehcy e.g. in manufacturing, process
plants, buildings and large scale infrastructureslifding environmental management
systems). Research challenges include: methodsalgodithms to support spontaneous
ad-hoc cooperation between objects; network-cerwimputing with dynamic resource

discovery and management; semantics that allow ctbgrvice definition and

instantiation; lightweight operating systems andnkés; open wireless communication
protocols for harsh (industrial or outdoor) envinmnts; abstractions and support tools to
enable (re)programming; virtual sensing and aatmathrough low-cost aggregation of

sensors and actuators; and experimenting with nlavgé-scale applications of wireless
sensor networks.

The obijective is to support one IP only to addeeshitectures and integration platforms,
including design and demonstration, for very lasgale systems of cooperating objects
and wireless sensor networks. STREPs should tapgeific issues or topics.

c¢) Control of large-scale systems

To enable the optimal operation of large-scaleattyic systems through proactive process
automation systems. Such systems should be basedramess control algorithms,
architectures and platforms that are scaleable modular (plug & play) and are
applicable across several sectors, going far beywhdt current Supervisory Data
Acquisition and Control (SCADA) and Distributed QGaoi Systems (DCS) can deliver
today. Pro-activeness requires novel predictive etwtbr higher performance and fault
adaptation and recovery. The architectures shoadilithte re-use, enable QoS, and
reduce the reconfiguration effort. Standardisatidrmonitoring and control systems in
industrial environments is encouraged in all prigec

The objective is to support one IP only to archijtedevelop and demonstrate a new
generation of open and proactive process automatmmtoring and control systems, and
to address associated standardisation. STREP<stawgét specific issues or topics.

d) International cooperation

Facilitation and promotion of cooperation with M&stern Balkan Countries, U.S.A and
India (separately) where this provide mutual begefi
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Expected Impact

» Strengthened competitiveness of the industry supglynonitoring and control
systems through next generation process automatioducts that are superior in
terms of functionality, accuracy, dynamic rangapaamy, reliability and resilience.

» Higher energy efficiency and reduction of waste ahdesource use in manufacturing
and processing plants; improved ease-of-use andplised operation and
maintenance of monitoring and control systems, dtsonon-experts; and more
effective management systems for natural resowacgghe environment.

* Reinforced European inter-disciplinary excellenteantrol and systems engineering
and associated modelling and simulation tools alb &g in real-time computing,
communications, wireless sensor (and actuator)arésiand cooperating objects.

Funding schemes
a): STREP, NoE; b): IP, STREP; c): IP, STREP;G8A (CA only)
Indicative budget distributidn

- IP/STREP: EUR 27 million; the objective is to popt one IP only under b) and one IP only
under c) in addition to STREPs

- NoE: EUR 4 million
- CSA: EUR 1 million
Call:

ICT call 5

Objective ICT-2009.3.6 Computing Systems

Target outcomes

a) Parallelisation & programmability

Automatic parallelisation, new high-level parallglogramming languages and/or
extensions to existing languages taking into camrsiibn that user uptake is a crucial
issue. Projects on programmability & parallelism l@dmogeneous or heterogeneous
multi-core and/or reconfigurable architectures d$th@dopt a holistic approach addressing
issues related to the underlying hardware, theatimgr system and the system software.
Research areas include beyond static auto-pasalieln by exploiting dynamic (run-
time) information; new support environments inchgli testing, verification and
debugging, program & performance monitoring andhais and specific hardware
support for parallel programming models.

b) Methodologies, technigues and tools

Continuous Adaptation: Multicore and/or reconfigurable systems that surdusly
adapt to a constantly changing environment by gbeypnd the strict separation between
compiler, runtime and hardware.

Virtualisation : Virtualisation technologies that ensure portaéfilflexibility, optimised
use of resources, and overcome legacy issues fiticare and/or reconfigurable systems.
This includes hardware/software interfaces forcedfit virtualisation as well as machine
abstractions and performance models for virtualibednogeneous or heterogeneous
systems.
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Customisation Rapid extension and/or configuration of existeygtems, architectural
templates and tool-chains to optimally address ifipe@application needs and
performance/Watt envelopes.

c) System simulation and analysis

Advanced simulation and analysis of complex mattcsystems to drastically improve
the simulation speed of new complex, homogeneoushaierogeneous, multi-core
systems;

d) Technology implications

Advanced system architectures, tools and compftarsiext-generation semiconductor
fabrication technology (for example, 3D stackin@he key challenge is to bridge
architecture, system and technology research sffort

e) Coordination of R&D activities and strategies in Hgh-Performance Computing

Initiatives to align research agendas and cooteiR&D activities in high performance
computing in order to advance the European Reséaidn taking into account industrial
and academic activities and programmes at regioraional and EU level as well as
international supercomputing roadmaps.

Expected Impact

* Increased performance, power-efficiency and rditghiof homogeneous or
heterogeneous multi-core and/or reconfigurablelop-computing systems.

» Accelerated system development and production,lieigabew products to be realised
with a considerably shorter time-to-market.

* Reinforced European excellence in multi-core anadomégurable computing
architectures, system software and tools.

e Strengthened European leadership in cross-cuticignblogies that are applicable to
all market segments of computing systems, from eitb@ to high-performance
computing.

e Contribution to the creation of a European Reseadkoda in High Performance
Computing R&D.

Funding schemes

a), b), ¢), d) STREP e) CSA
Indicative budget distributicn
- STREP: EUR 24.7 million

- CSA: EUR 0.3 million

Call

ICT call 4

Objective ICT-2009.3.7: Photonics

Target outcomes

a) Photonics technologies, components and (sub)systedrs/en by key applications/social
needs. Cost-effective innovative device and systamtegration, including
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b)

electronics/photonics integration (photonics oitail) where applicable, are overarching
issues:

1) Communicationsthe vision is future-proof networks and systemalding unlimited
bandwidth through integration, more optical proaggsnd very high spectral-density
photonic transmission and the reduction of powensomption at system and
component level. Actions should target developihgtpnic components for any part
of such networks, systems or interconnects withaerall aim of reducing network
complexity, increasing protocol transparency, armdasing information throughput.

2) Lighting and light sourceq(i) highly efficient LEDs and LED-based lightirsystems
for general illumination offering features like higolour rendering, tuneable output
spectrum and adaptable light output level; (ii)icaint solid state laser sources and
compact laser-based engines for display (e.g. giioje laser TV) and lighting
applications. Specific targeted actions should esklra particular technology or
approach; larger-scale actions could integrateoadsr range of related technologies,
components and/or (sub)systems.

3) Biophotonicsspecific targeted actions on (i) molecular/fuontl imaging and/or (ii)
minimally-invasive / point of care diagnosis ane@attment monitoring. Particular
emphasis is on the combination of technologies, pmmants, (sub)systems and
disciplines for medical and biological applicatiarfgphotonics.

4) Cost-effective high-performance imaging for SafétySecurity specific targeted
actions on (i) CMOS-compatible low-power uncooladage sensors with high
dynamic range and single-photon imaging capabtéityvideo-rate readout speed
and/or (i) compact multi-feature imaging systenasdd on advanced smart pixel
detector arrays with sub-picosecond timing preaispxel-level hyper-/multi-spectral
resolution, polarisation sensitivity, and intra-gdiown-chip pre-processing capabilities.

5) Specific targeted actions dnghly integrated componentsr high average and high
peak power lasers for ICT and industrial appliaaiqi) novel concepts for fibres and
fibre lasers with integrated functions, such aeiff, polarisers, frequency shifters, g-
switches, etc.; (ii) diode lasers with new funciontegrated in the semiconductor e.g.
epitaxial structures for mode selection, Bragg iggs, integrated g-switches and
saturable absorbers, etc.

Actions span from advanced research opening neverappties to application-driven
research with a view to industrialisation, withqguiy given to novel or 'breakthrough’
approaches rather than incremental developments.

Cost-effective versatile foundry processes for phohic integrated components based
on lll-V semiconductors possibly combined with othe materials. The activities may
also address the further module integration andkggang. The design/process interface
shall be based on widely agreed concepts and stadad the design be supported by
design-rule and library based platforms. Applicatioriented top-down design
environments may also be addressed.

c) ERA-NET Plus action

A joint call for proposals on a photonics topicstfategic interest, to be funded through
anERA-NET Plus action between national and regional programmes.

d) Coordination and support actions

SME and researchers supportthrough access to photonics technology and design
expertise, prototype components and manufactuaiaiijtfes.
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- International cooperation: (i) Joint definition of procedures to measure awanpare
research/prototype LED/OLED lighting device perfamoes; (i) Exchange of best
practices from field trials or deployment of matwED/OLED lighting products; (iii)
Development of LED/OLED lighting standards; (ividmational workshops on selected
advanced photonics research topics; research rgedma

- Education and training (excludes direct support of conferences): (i) Sdeoyn school
level outreach activities to encourage interesphotonics, especially among girls; (ii)
Transnational third level education programmes irhotpnics, emphasising
multidisciplinarity, addressing entrepreneurshipd aencouraging the participation of
women. The activity includes preparation of parh@s, agreements and curricula but
excludes investments in infrastructure.

In view of ongoing activities in this area in CaaadRussia and the United States, the
participation of these countries is encouraged revitas of clear mutual benefit.

Expected Impact

» Actions in photonics technologies should reinfdeegopean leadership and industrial
competitiveness in the relevant application domaingprovide opportunities for new
practical applications.

» The foundry action should greatly reduce non-raegrengineering costs of photonic
integrated components, and should provide a saf®; ahd cost-effective access for
SMEs, fab-less component suppliers and researdoengroduction of prototype
samples and industrial volumes, with a smooth fiadin design to prototype and
volume manufacturing in Europe.

« The ERA-NET Plus Action should foster closer coapien and greater alignment
between participating states' research activitiestapics deemed strategically
important and of joint interest.

e The SME and researchers support action should rfabie broader take-up of
advanced photonic technologies towards innovatredyrwcts.

e International cooperation activities in photonid®uld lead to greater cooperation
between European players and their counterparesvBbye on common goals for
mutual benefit which will further European interest

» Education and training activities should fostereavrgeneration with photonics skills
and expertise, both technical and with the ability exploit developments
commercially in Europe, including the participatioihwomen.

Funding schemes

a).1), 2): IP, STREP

a).3), 4) and 5): STREP

b): IP

c): ERA-NET Plus

d): CSA

Indicative budget distributicn

- IP/ISTREP: EUR 47 million of which a minimum of%0to IPs and a minimum of 30% to
STREPs

- ERA-NET Plus: EUR 10 million
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- CSA: EUR 3 million
Call
ICT call 5 (for a), b), d))

ICT call 4 for ¢): ERA-NET Plus. Any funds remaigifiollowing the selection of an ERA-
NET Plus action will be transferred @bjective ICT-2009.3.8 Organic photonics and other
disruptive photonics technologies

Objective ICT-2009.3.8 Organic Photonics and Othebisruptive Photonics Technologies

Target outcomes

a)

b)

Organic Photonics

Specific targeted actions to address organic, petynsingle molecule and carbon-
nanotube based photonic components, including argaorganic hybrid components.

Actions span from advanced research opening neverappties to application-driven
research with a view to industrialisation, with quiy given to proof-of-principle or
'‘breakthrough’ approaches rather than incremeatadldpments.

Work should aim at photonic functional component&l a&an include the necessary
research on the appropriate material.

Included are:

- OLEDs (including OLEFET) and lasers for lightindlumination, projection or
display application'$. Critical issues are: conversion efficiency, esti@n efficiency,
colour gamut, lifetime, intensity, wavelength, costc.

- Organic photovoltaic cells with conversion efficdges higher than 10% and a life
time greater than 5 years for mobile ICT applicadicsuch as PDAs, laptops, and
mobile phones. Critical issues are: conversiortigtficy, lifetime, costs etc.

- Light guiding structures. Critical issues are: wgwides, integrated circuits, micro-
cavities, POF etc.

- Organic photonic sensors, lasers and amplifiergic@lr issues are: lifetime, output
power, wavelength regime, electric pumping etc.

Disruptive / cutting-edge photonic technologies anthaterials

Specific targeted actions exploiting effects at timeits of light-matter interaction in
nanophotonics (i.e. sub-wavelength structures, npdagcs, controlling the quantum
degrees of freedom, metamaterials, photonic ciystablogical systems) for transition
from advanced research to industrial applicatiov@duding photovoltaics;

Actions to structure and integrate advanced rebestivities across Europe in this area.

In view of ongoing activities in this area in Auwdta, Russia and the United States, the
participation of these countries is encouraged revitas of clear mutual benefit.

Expected Impact

18 Given the synergies between the areas addressebjdgtive ICT-2009 3.3 a) oRlexible, organic and/or
large area electronic devices and building bloeisd objective ICT-2009 3.8 a) d@brganic Photonicsin
particular in the work on OLEDSs, proposals thatradd both these objectives are welcome. Propdsailddsbe
submitted to the objective where they have theinti@ of gravity".
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* Reinforced European leadership and industrial cditiyeness, and new opportunities
for practical application opened in new domains.

» Leading-edge research in Europe in photonic tedyxes and materials fostered
through networking, structuring and integratioraofivities.

Funding schemes

a): STREP; b): STREP, NoE
Indicative budget distributidn

- STREP: EUR 25 million
- NoE: EUR 5 million
Call

ICT call 4

Objective ICT-2009.3.9: Microsystems and Smart Mirturised Systems

Target outcomes

a)

b)

c)

Heterogeneous Integration

Integrated and interfaced multiple core technoleged related materials for the next
generation of microsystems and smart miniaturisgslemns. Particular emphasis is on
innovative concepts of industrial relevance andgscatting technological challenges that
currently limit industrial take-up.

Focus is on: (i) the heterogeneous combinationlahents to integrate higher levels of
intelligence into multifunctional microsystems iading multisensing, processing,
wireless and wired communication, and/or actuat@pabilities; (i) smart systems based
on innovative nanosensor devices and componentsjdimg unprecedented levels of
performance and representing a disruptive apprimakhown or new challenges; and (iii)
the integration of multiple elements of the valugaio of heterogeneous systems -
materials, modelling, design, processes, devicaskgging, characterisation, testing -
contributing to more efficient manufacturing.

Proposals are expected to be highly innovativetaratidress exploitation perspectives in
multiple application sectors.

Autonomous energy efficient smart systems

Autonomous smart systems making use of efficienergyyn management and
communication solutions for long-lasting operation.

This includes: (i) innovative approaches to enesggvenging, storage and transmission,
power generation, accumulation and consumptiongchvban satisfy real-life needs, adapt
to the environment and operate safely and reliahlyer a wide range of conditions; and
(i) reconfigurable, low power, adaptive miniatismart transceivers for short- and long-
range wireless communications of sensor-basedmnsgste

Projects should preferably address both the ermmngythe communication challenge.

Application-specific microsystems and smart miniatused systems

Technology development will address one of theofeihg application sectors:

1) Biomedical:
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2)

3)

4)

5)

Proposals should address one of the following ®pi@) Lab-on-Chip (LoC)
platforms, covering the value chain from reseacchalidation in explicit contexts of
drug discovery, diagnosis, and/or therapy; emphfmisdiagnosis and monitoring
applications is on integrating sample preparatioth fexibility to multi-type assays;
(i) microinstrumentation for microinjection and lemanipulation; and (iii)
microsystems interacting with the human body, wiphrticular emphasis on
autonomous miniaturised active implants, bio-rob@sd non-invasive body
microsystems for monitoring, diagnosis and therapisensors and microfluidic
chips/components as such are not part of this call

Telecommunications:

Proposals should address Microsystems and smadnsysfor telecommunications
and networking. Emphasis is on extreme miniatuasatfor multifunctional
networked RF applications, such as smart RFID atdtw power transceivers and
reconfigurable antennas.

Environment and food/beverage:

Proposals should address integrated multi-sensiregosystems for environmental
applications (including water treatment) or foodd dmeverage quality and safety.
Emphasis is on reliability and cost reduction.

Transport, safety and security:

Proposals should address (i) safety-critical migstams and robust smart
miniaturised systems for transport applicationsthwaarticular emphasis on smart
systems for the full electric vehicle, or (ii) adead sensor- and actuator-based
systems for safety and security. Focus is on iatagy networking capabilities and the
possibility of operating in harsh environments.

Smart Fabrics and Interactive Textiles (SFIT):

Proposals should address multi-functional textiksd fabrics, where sensing,
actuating, communicating, processing and powerciogirare seamlessly integrated.
The focus should be on one or more of the follovasgects: (i) advanced solutions to
overcome existing functional limitations; (ii) féevel components and systems and
their integration into smart textiles; (iii) develment and integration of stretchable
and wearable electronics embedded in textiles;fgly integrated Smart Fabric and
Interactive Textile (SFIT) solutions for applicate where distributed functions are
essential. Proposals should also consider usedfireess, comfort, manufacturability,
sustainability, cost and contribution to testingrtiieation procedures, where
appropriate.

A balanced coverage of the different applicatiort@es is foreseen.

d) Coordination and support actions

Coordination between technology providers and usgpsesenting the whole value
chain (R&D organisations, industrial providers argkérs and, when relevant, ethical
experts, health insurance and consumer organisationthe following sectors: 'in
vitro diagnostics' and ‘food/beverage quality'.

Techno-economic analysis of EU, Eureka and natipnaject results in this research
area, and recommendations for actions to optinhisi joint value.

Dissemination, promotion (including coordination sdrvice provision) and public
awareness of activities in the area.
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- ldentification of international cooperation oppanities in the area.

Expected impact

» Strengthened global competitiveness of Europeansing in microsystems and smart
miniaturised systems.

» Wider use of smart systems in relevant applicaseciors, thereby strengthening the
competitiveness of the user industries and megétiegocietal needs of citizens.

Funding schemes
a) IP, STREP; b): STREP:; c) IP, STREP; d) CSA
Indicative budget distributidn

- IP/STREP: EUR 77 million with a minimum of 50% tBs and a minimum of 30% to
STREPs

- CSA: EUR 3 million
Call:
ICT call 5
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4.4 Challenge 4: Digital Libraries and Content

Digital content is today being produced in quaesitithat are deeply transforming the
enterprise and the creative industries. Conditifmmsproduction and consumption are also
rapidly changing as more and more content is prediuny users. Organisations, public and
private, are faced with maintaining, managing axplating increasing amounts of data and
knowledge, in environments that are continually ngfiag. New ways of expressing and
representing cultural and scientific content initdigform are creating new opportunities for
people to experience and share assets.

Progress inknowledge modelling and processingas enabled the creation of innovative
commercial and community services and is progreggitransforming scientific discovery.

Semantic web technologies are likewise startingb& used on an industrial scale by
information providers and search engines alike fteromore sophisticated services.
Conceptualising and producing digital content asoatainer of rich objects that can be
individually selected and manipulated is emergiag &rend.

This increasingly complex content needs to be safietpd for future accesBreservation
needs to be intelligently planned, capturing andction of content need to be automated and
hardware and software dependencies must be overd¢tarping the associated semantics as
well as the digital objects, should guarantee thegrity and authenticity of the information
as originally recorded.

If these challenges are met, richer content carglbmew opportunities to the exploitation and
sharing of Europe's rich cultural and scientific isources New services will engage users in
new ways of experiencing and understanding cultuesburces. They will enable the
aggregation and annotation of objects availabldigital libraries. 3D and visualisation will
provide access, mainly through virtual re-creatiohsultural and scientific artefacts.

More abundant, accessible, interactive and usalrigent and knowledge, coupled with shifts
in demands (future of education and training systgmoductivity, time to competency, focus
on intangible assets) contribute teshaping the way we learnteaching methods are
increasingly focusing on inquiry-based, problemvsm approaches; technologies are
suggesting new ways to generate learners' engagjeameh motivation and to support
innovation and creativity;, learning is increasingigtegrated into business processes,
corporate knowledge management and human resosysesns. The research is becoming
intrinsically cross disciplinary, requiring inpuiofn cognitive and social sciences, pedagogy,
computer and neurosciences.

Research under this Challenge should take intoideraion relevant technologies and other
results from successfully completed or ongoing guts.

Objective ICT-2009.4.1: Digital Libraries and Digital Preservation

Target outcomes

a) Scalable systems and services for preserving digitwontent. handling the whole
workflow for different types of digital resourcegjaranteeing their long term integrity and
authenticity. Research should demonstrate the fdiasiof systems and services proposed
and assess their use by organisations in largee deatbeds (e.g. science, business and
financial records, public records, multimedia/awiiaal and performing arts).
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b) Advanced preservation scenariosmethods, models and tools for managing digital
memory, focusing on challenging preservation pnaislevhich cannot be adequately handled
by current models. These should result in:

- bl/ Methods and tools fopreserving complex objects addressing the life-cycle of
composite digital information instances (e.g. npdtiembedded structures, actionable
objects, distributed and interlinked resources antblogies, transient information and
ephemeral data).

- b2/ Intelligent digital curation and preservation systems able to learn, reason and act
autonomously, integrating tools and methods to supihe complex decision making
processes for appraisal, selection and managenfediverse collections of digital
resources. The system should ensure that the esppation of the objects and their
embedded semantic knowledge in order to suppoit foéure re-use. Appropriate
verification scenarios should be integral compomérnihe work.

¢) Innovative solutions for assembling multimedia digal libraries for collaborative use in
specific contexts and communities, enhancing sclyolanderstanding and experiences of
digital cultural heritage. This includes work oretdynamic aggregation of cross-media
resources across existing institutional digitalrdites and repositories. Research should
address scalability, interoperability and distrémlitarchitectures, aggregation and semantic
search tools. Validation should address resear@retscultural heritage professionals but be
open to wider audiences.

d) Adaptive cultural experiencesexploring the potential of ICT for creating perabsed
views of various forms of cultural expression, eefing individual narrative tendencies (i.e.
adapt to the background and cognitive context efuber) and offering meaningful guidance
about the interpretation of cultural works.

e) Interdisciplinary research networks bridging technological domains (e.g. computing
models, knowledge representation, visualisation graphics), information and archival
sciences, and social and cognitive sciences toregvihe state-of-the-art in well identified
and focused application areas (e.g. digital predem).

f) Promoting the uptake of EC-funded research enabling the deploymentewf ICT-based
cultural and memory preservation services, levegghe impact of associated national
initiatives; roadmapping and identification of future 'Grand Challengestabishment of a
pan-European network of 'living memory centres' for validations, demonstrations and
showcases.

Expected Impact

» Significant advances in the ability to offer eastlystomisable access services to
scientific and cultural digital resources, imprayiriheir use, experiencing and
understandings;

* Reinforced capacity for organisations to presengitad content in a more effective
and cost-efficient manner, safeguarding the auitignand integrity of these records;

» Significant reduction in the loss of irreplaceaini®rmation and new opportunities for
its re-use, contributing to efficient knowledge guation;

» Leading edge research in Europe strengthened throesjructuring of the digital
libraries and digital preservation research lanpgscd.everaged impact of research
results.
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Funding schemes

a):

IP); b) bl/: STREP; b2/: IP; c) IP d) STREPNOE; f): CSA

Indicative budget distributidn

- IP/STREP: EUR 56 million with a minimum of 50%lfés and a minimum of 30% to
STREPs

- NoE and CSA: EUR 13 million;
Calls

ICT call 6

Obijective ICT-2009.4.2: Technology-Enhanced Learnia

Target outcomes

a)

b)

d)

e)

Learning in the 21* Century: large-scale pilots for the design of the futuk@ssroom
(exploring both technology and teaching practickes, teachers and students, their
orchestration for specific, justified age groupingsr subjects), supporting
individualisation, collaborations, creativity angpeessiveness in more active, reflective
and independent learning activities. Research shaddlress innovation in learning and
teaching, the underlining change processes, relemaw summative and formative
assessment methods and novel solutions suppotia@dtive participation of a wider
community of stakeholders contributing to studegtewth.

Reinforce the links between individual and organisional learning, and creativity:
innovative solutions embedding learning experiengcesrganisational processes and
practices, through systems embracing talent, kribgde workflow, collaborative
innovation and competency management. Solutiongldlomver effectiveness of learning
content, new forms of collective intelligence amtlaél deeper understanding of the role of
ICT for creativity, informal learning and collabdicns (IP). Research should also address
new ways of combining creative, cognitive and cotapanal processes (STREP).

Innovativeadaptive and intuitive systems for learningfeaturing affective and emotional

approaches, including related new forms of assgskarning outcomes as well as
feedback/guidance mechanisms (innovative diagntsticniques) to the learner and the
teacher. Work may relate to serious games and isimeelenvironments and include

advances in the combination of simulation, stotljnig and collaborative learning. The

chosen field should be well justified in terms edilning efficacy.

Revolutionary learning appliances(including toys) and advanced cognitive tutordeab
to promote specific cognitive processing or aleiitiProposals should address: specific
social and learning problems; science, technolaglyraaths; or specific tasks that impose
high cognitive demands.

Focused interdisciplinary networks on specific emerging trends (e.g. serious
games/mobility and learning), linking a limited sétestablished excellences and learning
labs, and including appropriate mechanisms for s=fedilisation between disciplines.
These networks should leverage national researthites and achieve demonstrable
visibility at international level.
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f) Awareness building and knowledge managemermn the results of EU RTD projects in
the field; exploratory/roadmapping activities farnflamentally new forms of learning;
identification of Grand Challenges; socio-economn@luations (including transfer and
scalability mechanisms, in education and for SMEsfablishment of a pan-European
network of living schools for validations, demomsions and showcases.

Expected Impact

 More conducive, highly motivating and flexible laarg places, supporting better
education, competency development and employability

* Increased empowerment of both learners and teatheragh better adaptation to
individual learning needs

e Significant contribution to the global competitiems of European players in a
consolidating market

 Leading edge research in Europe strengthened throwgtructuring of the
technology-enhanced learning research landscapeerdged impact of research
results.

Proposals must include a methodologically sountuetian of their expected impact.

Funding schemes
a): IP; b): IP and STREP; c¢), d): STREP; e): NQECEA
Indicative budget distributidn

- IP/STREP: EUR 39 million with a minimum of 50&IPs and a minimum of 30% to
STREPs

- NoE and CSA: EUR 10 million
Calls

ICT call 5

Objective ICT-2009.4.3: Intelligent Information Management

Target outcomes

a) Capturing tractable information: robust and performant technologies to acquire,
analyse and categorise extremely large, rapidiyvewgp and potentially conflicting and
incomplete amounts of information. These techn@egwill extract, correlate and
integrate data from diverse sources and formats ltimadia and 3D content;
heterogeneous databases; data streams from semzbrscientific equipment; social
interactions and networked appliances; informafiom business processes and software
services) while tracing provenance, evaluatingttteigel and assessing reliability. The
scalability, flexibility and performance of such theds and techniques will be
demonstrated by rigorous empirical testing ovegdascale testbeds.

b) Delivering pertinent information: usable and customisable systems to improve the
efficiency of the information lifecycle, startingoim proactive diagnoses of information
gaps and triggering goal-dependent search, adguisistructuring and aggregation of
relevant local, remote and streaming resourcesabljiag this information and making it
actionable requires large-scale reasoning resulin@ffective ranking, profiling and
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d)

e)

interpretation as well as versioning for time-degent compliance and justification. Such
systems will support the navigation, manipulatiod @onsumption of digital information
by means of adaptive user-information interactibased on the state of the art in the
psychology of human perception and attention. Tifec#veness of such systems will be
validated with appropriately-sized groups or comities of representative users.

Collaboration and decision support efficient and dependable problem solving and
decision support systems for critical, informatimmind domains in which our ability to
share and exploit information is outstripped by tlade of its growth in size and
complexity. Intended beneficiaries include orgatise with complex business processes
and access control policies; scientific communiteBaborating on challenging projects
and building very large datasets; teams of pradesdi creators working on complex
designs or multimedia materials; and web communigth sophisticated cooperation
needs. The effectiveness of such solutions wiltdsted against the requirements of the
respective groups or communities.

Personal sphere intuitive systems that help individuals securenage, visualise and
interpret their personal information, attentionilteand social history so as to enable the
provision of personalised and context-dependemtrimétion from multiple sources and
services. A specific requirement and design priedgpthat such systems preserve privacy
and implement auditable information disclosure qe$ that are under user control and
whose application can be verified at all times. iT bgability and rate of uptake will be
monitored by means of verifiable quantitative iradars.

Impact and S&T leadership: networks and other initiatives designed to liekhnology
suppliers, integrators and leading user organisstidhese actions will help develop a
common understanding, including vis-a-vis neighlbaudisciplines, and ensure proactive
cross-fertilisation between EU projects and othetewant industrial and national
activities. They will address barriers hinderingvader deployment of research results,
work towards establishing or advancing widely reusgd standards, reference
architectures and benchmarks, and increase awarehé® potential of the technologies
at stake within broader audiences.

Expected impact

» Better leveraging of human skills, improved qualdaypd quantity of output and
reduced time and cost allowing users to concentratenore creative and innovative
activities.

* Increased ability to identify and respond apprdphato evolving conditions (e.g. in
finance, epidemiology, environmental crises ...) fastnd more effectively.
Reinforced ability to collaboratively evolve largeale, multi-dimensional models
from the integration of independently developedsdeats.

» Higher levels of information portability and reusg creating an ecology of systems
and services that are dynamic, interoperable viarshy and accountable by design.

= |Increased EU competitiveness in the global knowdedgonomy by fostering

standards-based integration and exploitation obrmftion resources and services
across domains and organisational boundaries.
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« Strengthened EU leadership at every step of thepaotemaided information and
knowledge management lifecycle, creating the caobtfor the rapid deployment of
innovative products and applications based on gigdlity content.

Funding schemes
a): NoE, IP, STREP; b), c): IP, STREP; d): STREPCSA, NoE

Indicative budget distributidn

- IP/ISTREP: EUR 62 million with a minimum of 50% tBs and a minimum of 30% to
STREPs

- NoE/CSA: EUR 8 million
Calls
ICT call 5
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4.5 Challenge 5: Towards sustainable and personalisecehlthcare

The health domain and its three main industriegriphaceuticals, medical devices and
eHealth, are dominant economic sectors with resfre@mployment creation and growth.
Sustainable delivery of quality healthcare at afédxle cost is a major challenge for European
healthcare systems for a variety of reasons sucfaaslemographic change and increasing
prevalence of chronic diseases; (b) inefficienciaadequate safety standards and quality
control; (c) demanding citizens who require besthiy care and cover for the use of latest
diagnostics and treatments; (d) current focus eatitnent rather than on prevention and (e)
reducing workforce, availability and accessibilay skilled nurses and medical specialists.
This calls for changes in the way healthcare isvdedd and the way medical knowledge is
managed and transferred to clinical practice. 160lst and services are key to implement
these changes in such an information-intensive doma

Advances in basic ICT components and the conveggehtCT-nano-bio technologies allow
for the development of life saving applicationshwgreat business opportunities. ICT may
offer useful capability to improve iliness prevemtiand safety of care and to facilitate active
participation of patients, thus opening new oppaties in personalised health and disease
management. Recent capabilities of modelling, st and biomedical imaging, combined
with the latest knowledge about diseases, givetoigsenew generation of predictive medicine.
In this challenge, support will go toghly interdisciplinary researchaiming at:

- Improved productivity of healthcare systeilmg facilitating better integrated care and
management of chronic diseases at the point of apédjuicker transfer of knowledge to
clinical practice.

- Continuous and personalised care solutions, addgetd®e participation of patients in care
and prevention processes, and responding to tlusmdelderly people.

- Savings in lives and resources by focusing on priswe and prediction of diseases and
on improved patient safety by optimising medic&timentions and preventing errors.

- New ICT-based environments for biomedical researuth predictive medicine that push
the boundaries of technologies like grid computmggdelling and simulation.

- Reinforcing the leadership of Europe's eHealth amdlical imaging/devices industries
and attracting back to Europe research activitidhepharmaceutical industry.

All activities will take into consideration relevant regulaticas well as relevant results and
work from successful or ongoing projects from EUarRework Programmes or other
initiatives such as Joint Technology Initiativesielcentre of gravity of all activities will be in
ICT, however, if any efforts are required in otlurections such as data collection or basic
clinical, medical, biological or nanotechnologyateld research, these will represent less than
25% of the total effortSuccessful outcomes will contribute directly ke fpriorities of the
i2010 initiative and will be coordinated with thectiaities related to chronic disease
management under the Competitiveness and Innovatiogramme (CIP).

Objective ICT-2009.5.1: Personal Health Systems

Target Outcomes

a) Minimally invasive systems and ICT-enabled artifitcal organs. Solutions to enable
diagnosis, treatment and management of diseasestalymi.e. outside hospitals and care
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centres. Proposals are expected to develop tedjinalannovations both at component level
where required and at system level.

Solutions will be based on closed-loop approached will integrate components into
wearable, portable or implantable devices coupl@t appropriate platforms and services.
Emphasis will be placed on: (i) the accuracy of sueements and operation of the devices;
(i) remote control of the devices by health prefesals, as well as self-monitoring and
autonomous regulation of the devices' own operatiorpersonalise and optimise care by
considering changes in health status, activityltewee response to treatment; (iii) continuous,
context-aware, multi-parametric monitoring of hbkalparameters, activity, lifestyle,
environment and operational parameters of the deyifiv) analysis and correlation of the
multi-parametric data with established biomedicalowledge and expertise to derive
clinically relevant and useful information; (v) mital workflows to support remote
applications, addressing also alarms and crisisagement; and (vi) education and feedback
to patients.

This target outcome focuses on the following foppleation domains only. Each proposal
should undertake high risk research addressingangyof these domains

al) Cardiovascular diseasefocusing on remote management and treatment tefnps
with cardiovascular diseases at the point of nawiliding early diagnosis of further
complications by making use of heterogeneous databuild integrative risk
assessment models.

a2) Diabetesfocusing on remote management and treatment tafnps with diabetes at
the point of need (specific attention will be givienautomated closed-loop glycaemic
control), including early diagnosis of further cdiogtions by making use of
heterogeneous data to build integrative risk assests models. Major requirements
refer to continuous, accurate glucose measurenferagimum 5% error level) with
minimally or non-invasive methods, and to hypo-#ayglycaemia alarms.

a3) Renal failure focusing on remote, continuous, daily dialysistta point of need
(artificial kidney).

a4) Liver failure, focusing on continuous detoxification as remoamgient therapy at the
point of need (artificial liver support).

The objective is to support at least 2 IPs to lmeléd under a).

b) Mental Health: ICT based solutions for persons suffering fromess, depression or
bipolar disorders (other mental disorders are inoscope). Interdisciplinary research will
address the parallel development of technologichltiens, as well as hew management or
treatment models based on closed-loop approacheph&sis will be on the use of multi-
parametric monitoring systems, which monitor vasiauetrics related to behaviour and to
bodily and brain functions (e.g. activity, sleepygiological and biochemical parameters).

The proposed systems will aim at (i) objective apdhntitative assessment of symptoms,
patient condition, effectiveness of therapy and akenedication; (i) decision support for

treatment planning; and (iii) provision of warningsd motivating feedback. In the cases of
depression and bipolar disorders, the systemsaldth aim at prediction of depressive or
manic episodes. The solutions will combine wearabtetable or implantable devices, with

appropriate platforms and services. They will prtenthe interaction between patients and
doctors and facilitate self-treatment and cognibebavioural therapy where necessary.

The objective is to support at least 1 IP to bel&chunder b).
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For target outcomes (a) and (Bt proposals will match clinical needs with tedtogy
solutions into novel service models. Scenario-baesign and user-oriented approach will be
inherent in the proposed solutions. Proposalsimutblve clinical opinion leaders and experts
in regulatory approval. Considering advances in igadciences, the solutions will aim to
facilitate clinical practice and interdisciplinadysease assessment. The target group is only
patients with diagnosed diseases (not healthy iehdals). Proposals will address patient data
security and confidentiality, and interoperabiiggues related to heterogeneous data sources,
devices and links with electronic health recordB.salutions will aim to demonstrate cost
effectiveness and proof of concept with validatiorclinical settings (i.e., technical validity,
safety, efficiency and clinical outcomes, ideallghnstatistical significance).

c) Support Actions. c1) Prevention of disease§o propose ICT research directions in the
domain of disease prevention, considering isskesgievalence of diseases; ICT systems for
measuring health parameters and motivating peaplaanage their health; validation; and
sustainable business models. c2) Interoperabffifessonal Health SystemBo promote the
interoperability among Personal Health Systems (P&t®l also between PHS and other
eHealth systems such as electronic health reciordlse landscape of continuous care, across
multilingual and multicultural environments in Epe

Expected Impact

* Reduced hospitalisation and improved disease mamageand treatment at the point
of need, through more precise assessment of hetatils.

» Economic benefits for health systems without compsing quality of care.

* Reinforced leadership and innovation of the industrthe area of Personal Health
Systems and medical devices. New business modelsefdth service providers and
insurance sectors. Where appropriate, demonstpatieditial for patents and spin-offs.

» Improved links and interaction between patients dodtors facilitating more active
participation of patients in care processes.

* Facilitating the development of prospective aspaftdCT-enabled prevention of
diseases (for target outcome cl) only).

» Accelerating the establishment of interoperabiftgndards and of secure, seamless
communication of health data between all involvadners, including patients.

Funding schemes
a-b): IP/STREP; c): CSA (SA only)

Indicative budget distributidn

a-b): IP/STREP — EUR 62 millidhwith the objective to support at least 2 IPs urajeand at
least one IP under b), in addition to STREPSs.

¢): CSA EUR 1 million. For each topic, up to one @# be selected with maximum duration
of 12 months and maximum EC funding of EUR 600 f@(c1) and EUR 400 000 for c2).

1 Area coverage has priority in the selection ofppsals. Hence, selection will initially be made agdhe
proposals which are ranked first in the five arehal), a2), a3), a4) and b), in terms of theiatigé scores.
Further selection from the remaining ranked prolsosa in terms of their relative scores, respectihg
minimum number of IPs for a) and b).
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Call

ICT call 4

Objective IST-2009.5.2: ICT for Patient Safety

Target outcomes

a) ICT for safer surgery: Innovative ICT based tools for training, pre-opiee planning,
and computer-aided surgical interventions. Thests will involve modelling, simulation and
visualisation techniques using real-time or neal-tieme accurate, 3-D, anatomical predictive
models, and be based on realistic models of tisamelsorgans capable of capturing the
patient-specific and treatment-specific informatidrne tools will be used to predict the
clinico-functional outcome of the surgical intertien while it is being planned or performed.
Validation including quantitative indicators refagito improve quality and safety of surgical
operation will be included.

The objective is to support at least 1 IP to bel&chunder a).

b) ICT for integration of clinical research and clinical care: Advanced environment for
health professionals and researchers that esellmless, secure and consistent integration or
linking of clinical care information in electronic healtcords (EHR) with information in
clinical research information systems, such asadirtrial systems. Results are expected to
help health professionals to avoid double datayergssist in automatic identification of
patients for clinical trials, and to enable earbtattion of potential patient safety issues.
Research will focus on areas improving semantieraperability between EHR and clinical
research systems, including definition and valaatf a core data set that enables scalable
and standardised linking between clinical reseaydtems and EHR repositories. Proposals
will address data protection and security needs ndully compliant with all applicable
legislation as well as best practice. It is expa¢hat research results will be validated in well
defined use cases with a high potential for imprg\patient safety.

The objective is to support at least one IP téubded under b).

c) ICT-enabled early detection of public health everd Development of advanced

applications for early detection of public healtrerts of potential concern (e.g. reports of
human H5N1 cases) including innovative tools fderpretation and filtering of electronic

written media information through natural languggecessing, intelligent text mining and

free text interpretation. Research will also foaumsconversion of voice/speech into text to
include radio/TV/Internet broadcasts as searchablormation sources, accuracy

improvement through self learning cycles, multiliag search, cross lingual glossing and
other semantic issues of particular importanceublip health. The project should include
researchers and international public health cersueth as WHO, the European Centre for
Disease Control, national public health bodies i &d beyond, like for instance Canada,
Japan, and the USA.

d) Support Actions. State-of-the-art and research roadmaps in thevallp areas:

dl1) User-friendly data input and output in clinickdimain.The state-of-the-art report should
cover the current or emerging data input and oytpuadigms, such as intelligent, predictive
tools for electronic data entry; advanced speechvaite recognition; automated conversion
of free text into consistent medical terminology threct storage in the electronic medical
records; intelligent interfaces for data outputrapaeterisation and visualisation of decision
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support and predictive models etc. The roadmapldhdevelop recommendations for future
research in these areas as well as the expecteattmmp quality and safety of care.

d2) Interoperability conformance testing approached tools for software and systems to
enable large scale, consistent and safe healthaddt&nowledge exchange. The roadmap will
cover research needed to bring the patient safgigchs stronger into the focus of emerging
and future interoperability conformance testing anlil address the i) relation and synergy
with the certification tools and methods for qualind safety of the electronic health records
and other health information systems; ii) the pb&tof increasing the coverage of existing
testing tools to detect and prevent safety threath as errors and incompatibilities between
eHealth software and products before deploymemt;iignsemantic interoperability issues. It
will take into account existing initiatives on confance testing and on certification
processes reaching out to implementers of conneetisdorked eHealth solutions. It should
seek cooperation with similar developments in offgts of the world.

Expected impacts

* Improved patient safety in surgery through advank&tl applications for training,
pre-operative planning, and computer-aided surgntafventions.

» Earlier detection of adverse events, faster, chreapé more accurate recruitment to
clinical trials, considerable cost savings througdduction in paperwork and
duplicative data entry.

e Bridging the gap between clinical research and oatdipractice, enforcing
collaboration between pharmaceutical industry, theate IT industry, academic
institutions and healthcare providers.

« Enhanced health security through innovative evesetd surveillance tools.
Accelerated adoption of electronic health recordteams supported by more user-
friendly interfaces for input and output of healta.

* More efficient mitigating of patient safety riskg providing framework for testing of
interoperability solutions for exchange of healtiecaformation.

Funding schemes
a) and b): IP/STREP; c¢): STREP; d1) and d2): CSA¢8ly);
Indicative budget distributidn

a) and b): IP/[STREP — EUR 27 million; the objeciiv¢o support at least 1 IP under a) and at
least 1 IP under b) in addition to STREPs

¢) one STREP with maximum EC contribution of EUR®ion
d1)-d2): one SA for each topic with maximum EC fiungdof EUR 500 000
Call

ICT call 4

Objective ICT-2009.5.3: Virtual Physiological Human

Target outcomes

Proposals are expected to addressadribe following target outcomes:
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a)

b)

d)

Development ofpatient-specific computer based models and simulan of the
physiology of human organs and pathologies. The eisoghould be multiscalby
integrating relevant aspects of anatomy and phygiohcross different levels (from
molecular and cellular to tissue and organ level$le emphasis should be on the
integration of existing models rather than on depeient of new models. The use and
benefits of the models must be demonstrated fopexific clinical needcovering
prediction of disease, prediction of treatment oote and/or early diagnosis. Any
organ or pathology could be targeted as clinicgbliagtion. Access to existing
computing facilities external to the consortium Idobe supported.

The objective is to support at least 1 IP to bel&chunder a).

Development ofiCT tools, services and specialised infrastructurdor the bio-
medical researchersto support at least two of the following threeiaties: i) to
share data and knowledge needed for a new integnasearch approach in medicine
(biomedical informatics), ii) to share or jointlyedelop multiscale models and
simulators, iii) to create collaborative environrteensupporting this highly
multidisciplinary field. When necessary, computipgwer and data management
could be sought through access to existing advagoedinfrastructures as well as
high performance computing resources such as trergemg petascale computing
facilities. New tools, services and applicationsll velso be evaluated on their
effectiveness and their ability to interface withxising medical research
infrastructures. Their targeted services will litatie the clinical use of computer
based organ and disease models as well as biorhddiea These tools and services
will complement and be compatible with existing hwmis and standards
(terminologies, ontologies, mark-up languages) likese used by the Network of
Excellence —VPH NoE (FP7-ICT-call 2). Internatior@boperation in this field is
encouraged.

The objective is to support at least one IP téubded under b).

Support action onevaluation and assessment of VPH projectsAssessment

proposals will address at least the following thespects: i) the optimal use and
contribution to the shared tools and infrastructiiy¢he clinical achievements, iii) the
market potential or penetration. The proposed nuktlimy should take into account
existing international efforts and promote globaidation framework.

Coordination/Support action tdevelop anobservatory on the achievements and
evolution of the broader Biomedical Informatics fidd which builds on synergies
between bioinformatics, medical informatics, andrneeformatics. The action should
incorporate intensive dissemination and trainingmponents and facilitate
communication between projects, including VPH prtgeand those funded beyond
the ICT priority, so that a productive, open Eumpeenvironment for cross-
collaboration among the different fields involvedncbe sustained over time. In that
respect, the action should take advantage of thiexx@ments of previous Networks of
Excellence and other projects funded under FP6.

Expected Impact

More predictive, individualised, effective and safiealthcare.

Accelerated developments of medical knowledge d&sco and management,
development of devices and procedures uisirgllico environments.

Improved interoperability of biomedical informatiand knowledge.
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* Increased acceptance and use of realistic andatatidnodels that allow researchers
from different disciplines to exploit, share resoeg and develop new knowledge.

* Reinforced leadership of European industry andngtireened multidisciplinary
research excellence in supporting innovative médeuae.

Funding schemes
a-b): IP/STREP; c-d): CSA
Indicative budget distributidn

a) and b) IP/STREP — EUR 61 millifhwith a minimum of 30% to STREPs and with more
than 50% to IPs, including at least one IP undemd)at least one IP under b)

¢) and d) CSA EUR 2 million [1 CSA per area witmaximum EC funding of EUR 1
million]

Call
ICT call 6

Objective ICT-2009.5.4: International Cooperation a Virtual Physiological Human

The objective is to strengthen the internationgbact of the EC funded research in Virtual
Physiological Human (VPH) and to facilitate glolcabperation by linking on-going (at the
time of the closure of the ICT-FP7 call 4) EU pagewith non EU projects and initiatives
that reflect common goals and objectives.

Target outcomes

Proposals are expected to address one or more @dltowing activities:

a) Interoperability:Joint development of interfaces between releveientific databases, web
services, mark-up languages such as CellML, medaaiat ontologies;

b) Tools and services for global cooperatsmth as collection and maintenance of tools and
methods for modelling and simulation, curated mgdahd collaborative developments of
interconnected libraries and data repositories;

¢) Contribution to an international validation emvimentsupporting joint verification and
validation of the clinical relevance of the models.

Partners from on-going EU projects which are rettva the VPH area will be supported to

cooperate with partners of on-going internationadjgrts that address one or more of the
target outcomes a), b) and c). Preference will isergto proposals that address multiscale
modelling and keep all results open and free ferrdsearch community. The proposal will

include agreement from the on-going projects tmafage in collaboration. Funding can be

requested by all partners, including one or twordfCountry organisations, to cover the

coordination and clearly specified joint activitiggt are not undertaken by the projects they
represent.

18 Considering the coverage of the projects alreadyldd in this field, the selection of proposals ¢ty
clinical applications other than cancer and caraécular diseases will be given preference in chpeoposals
with tied scores at the evaluation stage.
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Expected Impact

» Strengthened impact and international cooperatfdalb R&D in VPH through joint
developments of interfaces, tools, services, artd dgpositories, facilitating model
sharing as well as quality improvement of the commmmdels, tools and services.

* Increased European research excellence by fostelasgr cooperation with leading
international organisations resulting in an inceebgotential for EU industry.

Funding scheme

STREP

Indicative budget distributidn

EUR 5 million
Call:
ICT call 4
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4.6 Challenge 6: ICT for Mobility, Environmental Sustainability and Energy
Efficiency

Economic growth is increasing the demand for enefgy maintain its prosperity and
competitiveness on global markets, Europe has t¢asfan energy efficiency in the most
energy-intensive sectdfs The recent liberalisation of the energy market s@mulated the
offer of eco-innovative solutions and new economizdels at service supply level, at local
level (cities, neighbourhoods) and at large.

Society at large is increasingly aware and semsitoy climate change impact and to the
importance of a safe, clean and healthy environntestistain quality of life. EU leaders have
pleaded in favour of an integrated climate and gneolicy’®. In addition to reducing its gas
emissions, Europe must also take measures to swaftnate change and minimise adverse
impact on people, the economy and the environfhent

Transport accounts for ~30% of total energy congionpin the EU. While the EU is
currently negotiating with the automotive industny how to reach an average £€nission
of 120g/km for the new cars fleet by 2012, ICTp# new, complementary way of reducing
CO, emissions and increasing safety of the whole prariation system. This includes
dynamic transport management and control strategiesving multiple interactions with
vehicles.

ICT for safe, clean and smart mobility

ICT continues to provide new intelligent systematthssist the driver to avoid accidents,
provide drivers with real time information to avaidngestion, and optimise a journey or the
engine performance to improve energy efficiency.tohomous on-board systems are
complemented with vehicle-to-vehicle and vehiclantoastructure co-operative technologies
and improved, flexible traffic network managemerte future transportation system needs
cleaner and more efficient vehicles, energy-effitientelligent infrastructure (including
cooperative traffic control and management systeras)well as new mobility concepts.
Improving safety remains a key objective.

ICT for energy efficiency

ICT plays an increasing role in reducing the enentgnsity of the economy, thus helping to
decouple growth from energy consumption and crgatiew opportunities. Innovative ICT-
based energy saving tools and techniques will bhepEuropean products and services to
become more competitive and will foster the emecgerf a new category of jobs and energy
efficiency services. The power grid needs H&v-based monitoring and control systems to
take on its growing complexity and distribution amals to incorporate user-oriented energy
trading facilities; optimisation in near-real tintd the production/demand matching is the
challenge to achieve energy positive buildings meidhbourhoods.

ICT for environmental sustainability and climate @nge adaptation

Improved connectivity of environmental systemsrisréasingly required as a result of the
multiplication of international environmental conitments. Policy formulation and

19 Buildings ~40 %, transport ~30% and industry ~30%.

20 The European Council of 8-9 March 2007 set thelioed targets of (i) reducing greenhouse gas eonissi
by 20% by 2020 (compared to 1990), (ii) increasmg0 % the share of renewable energy sources 2§ 20
(compared to the present 6,5%) and (iii) savin§®6f the EU’s energy consumption (compared to ptaas
for 2020).

%1 Green Paper "Adapting to climate change in Europptions for EU Action”, COM(2007)
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environmental management increasingly rely on idisted monitoring and management
systems able to interact with common protocols aahantics and to cope with higher
complexity at various scales. ICT offer an enormpatential for bridging information spaces
and stimulate environmental services in Europe.ddweer, adapting to climate change and
the related more frequent and extreme weather gvenuires a strong effort to raise the
European capacity to mitigate impacts of naturshsters.

ICT and urban infrastructures

Cities represent a particularly complex environmeitlh acute sustainability challenges. Four
out of five Europeans live in urban areas whichscwme about 80% of the energy in Europe.
Cities import huge amount of resources throughelargrastructures to consume them in
various processes creating air, water and landufpatis. Urban transport faces congestion
problems and accounts for up to 70% of pollutardsnftransport. Optimal management of
urban complexity requires full integration of a wichnge of technologies.

Research under this Challenge should take intoideraion relevant technologies and other
results from successfully completed or ongoingguts.

Objective ICT-2009.6.1: ICT for Safety and Energy HEiciency in Mobility
Target Outcomes

a) ICT for Intelligent Vehicle Systems for further improving road safety and overall
performance of transportation systems. This induadvanced in-vehicle safety systems
with improved performance and reduced costs, basegpen standard elements; systems
supporting autonomous driving (first in restrictethvironments and later on open
environments); new approaches to crash avoidande cailision reduction including
development of sensors and sensor networks; hunaahine interface design principles;
advanced methods for traffic situation detectiod eommunication (including vulnerable
road users); and technologies for addressing tlifgitdprint, data security and privacy of
in-vehicle applications; numerical and experimentathods and technologies for design
and evaluation of systems under real world conaétiomethods for the design and
evaluation of systems.

Projects need to take an integrated approach tetysatonsidering together the
infrastructure, vehicles, drivers and other tramspsers.

b) ICT for Clean and Efficient Mobility for further improving energy efficiency and
reducing CQ emissions in all modes of transport. This includew tools, systems and
services supporting energy-efficient driving (ecoddg) based on on-board systems
and/or co-operative infrastructure and energy-oiggoh adaptive traffic control and
management technologies and systems for urban anelmter-urban road networks. It
also includes methodologies for assessing the imp#écadvanced ICTs in energy
efficiency and C@ reduction, aiming at international harmonisatiowl atandardisation
of the methodologies through co-operation with diegrad the USA.

c) Coordination and Support Actions

A common research agenda for energy efficiencynhaacing international cooperation;
increased user awareness and dissemination ofrehseasults by supporting the
Intelligent Car Initiative and the eSafety Foruny, supporting standardisation and by
preparing a common showcase for cooperative systems
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Expected impact

» World leadership of Europe's industry in the arédntelligent Vehicle Systems and
expansion to new emerging markets, improving thepetitiveness of the whole
transport sector and the automotive industry.

e Significant improvements in safety, security anenémrt of transport. This includes
contribution towards the objective of reducing figitzs with 50% in the EU by 2010,
and longer term work towards the 'zero-fatalitgegnario.

» Significant improvements in energy efficiency, esiosis reduction and sustainability
of transport. This includes contribution to redanotiin the energy consumption and
congestion in road transport.

Funding Schemes
a) and b): IP, STREP; c): CSA
Indicative budget distributidn

- IP/ISTREP: EUR 48 million, of which a minimum d®% to IPs and a minimum of 30% to
STREPs

- CSA: EUR 5 million
Call
ICT call 4

Objective ICT-2009.6.2: ICT for Mobility of the Future
Target outcomes

a) Field Operational Tests for Integrated Safety Syems and Co-operative Systemto
assess improvements in the efficiency of the trarisgystem, in the safety of all road
users and in making individual mobility more coméine. This includes large-scale test
programmes aiming at a comprehensive assessméim¢ efficiency, quality, robustness
and user-friendliness of close-to market systene$orb their full-scale deployment in
Europe. Where needed, performance validation @tgaelated co-operative systems can
be envisaged in controlled proving ground envirommeemulating realistic levels of
complexity.

Projectsneed to collect statistically significant data allog analysis of user acceptance,
performance and benefits for road safety and efiicy of both autonomous on-board and
cooperative systems, and to assess especiallyngect of integration of in-vehicle safety
systems with the co-operative systems includingnadistic driving tests, where possible
building on initiatives promoted by Member Stated/ar Associated Countries.

The objective is to support at least two IPs tdumeled under a).

b) ICT-based systems and services for Smart Urban Muality and new Mobility
Conceptsto address the environmental footprint and sabdétsnobility, while fostering
economic growth. This includes innovative new tpskrvices and methods for demand
management, moving from restrictive to permissiystams; ICT tools and services for
logistics optimised for urban environments; usel@f for replacing mobility (virtual
mobility, telepresence); and new, multi-modal urbawbility concepts.

c) Coordination and support actions
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In the framework of the Intelligent Canitiative: research agendas, dissemination of
results (user awareness campaigns), assessmeatsi@feconomic impact and training.

d) International cooperation

In accordance with the specific cooperation agregsneith Japan and the USA, active
exchange of information will be fostered through theation of bilateral task force(s) and
regular workshops which will establish a mechanidon mutual validation and
exploitation of programme results, e.g. methodasgdraft specifications and standards,
and for accessing Field Operational Tests datasets.

Expected Impact

» Improved safety, efficiency and competitivenesdrahsport systems across Europe,
towards the objective of reducing fatalities witkine EU.

* Optimised mobility of people and goods in urban iemments across different
transport modes, through the provision of accessbl reliable logistics information
services.

* Improved quality of life in urban environments, dbgh the provision of innovative
demand management and traffic control and managesystems, as well as new
mobility concepts which meet the increased demangport economic growth, are
environmentally sustainable and capable of acconatirugl future uncertainties and
shocks.

» Wider uptake of intelligent vehicle systems andoperative systems through proof-
of-concept to all stakeholders in Field Operationests.

* Increased European research excellence by fostelasgr cooperation with leading
international partners.

Funding schemes
a): IP, STREP, CSA; b): STREP; c), d): CSA (CAydn
Indicative budget distributidn

- IP/STREP: EUR 32 million; the objective is to popt at least 2 IPs to be funded under a) in
addition to STREPs

- CSA: EUR 5 million
Call
ICT call 6

Objective ICT-2009.6.3: ICT for Energy Efficiency

Target Outcomes

a) ICT tools for the future electricity market

Architectures and tools enabling the emergencenadfen electricity market that allows

new roles for energy brokers, that makes it posdit third parties to operate as virtual

power plants and that allows for the establishnoéntariable energy tariffs in near real-

time. This includes specific service delivery pdath and uniform energy and information

interfaces that are open to different business msahel that can self-configure and adapt
to the varying requirements of a market still ;definition phase.
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Projects must validate the use and the benefitghef resulting tools in concrete
applications.

b) ICT support to energy-positive buildings and neighburhoods

- Monitoring and control systems able to optimise, rigar-real time, the local
generation-consumption matching considering alkids elements (solar, fuel cells,
micro-turbines, CHP - combined heat and power, ihgatcooling, lighting,
ventilation, etc).

- Information platforms built on customizable, adaptiand open service-oriented
architectures providing connectivity to the eneggids and information to decision
makers in order to facilitate the emergence of lmmal business models.

- Intuitive user interfaces that help end-users smargy while maintaining the desired
comfort levels.

Projects shall include tests with concrete targatker real conditions.
c) ICT services and software tools enhanced with eneygeatures

ICT services and software tools that incorporataupeters for controlling emissions and
energy consumption. Examples include, but are astricted to: CAD and simulation
tools able to assess the full life-cycle energyeisséed with new products, processes and
services before their realisation and including th#uence of users' interaction;
Enterprise Management Systems able to implememggsavings and emissions trading
across industry boundaries. Definition of patteprsfiles, methods, energy consumption
models and their interrelations resulting in buntgiblocks for interoperable services and
software tools.

The use and the benefits of the building blockstrbesvalidated against concrete targets
once integrated into concrete services and/or.tools

d) Coordination Actions

- Coordination of national/regional programmes on |@r Energy Efficiency,
advancing the European Research Area in this istgpdinary domain, facilitating
the exchange of best practices, identifying commR&D priorities and creating a
common understanding of the implications of regatatand energy market
liberalisation.

- Co-ordinated co-operation and communication wittme multidisciplinary 'ICT for
energy-efficiency' research community in Europe,viaw of delivering concrete
outputs such us:

o R&D roadmap(s) based on international workshopsselected topics and
wide public consultations.

o Interoperability frameworks and standards basedthen exchange of best
practices, the organisation of interoperabilitytdéeand the production of
technical papers for standards bodies.

0 Awareness raising based on the organisation ofdistplinary workshops /
conferences and press campaigns.

0 Analysis of the implications on education and tirgnsystems of introducing
ICT for Energy Efficiency as a cross-disciplinelpat the earliest stage.
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Expected impact

Reinforced European industrial and technologicakitpmn in ICT-enabled energy
efficiency technologies.

Strengthened and consolidated European excelleneagineering at the intersection of
control, computing, communications, energy and ttaoson.

The emergence of an open electricity market inclgdtocal and virtual operators.

Progress through standardised control algorithndscammunication protocols to enable
systems built on components from different supplier

Energy savings in residential and commercial bagdiof around 30%.

Reduced energy intensity of the economy and bebaali@changes in the society at large.

Funding schemes

a),

b), and c): STREPs; e): CSA (CA only)

Indicative budget distributidn

- STREP: EUR 27 million
- CA: EUR 3 million

Call

ICT call 4

Objective ICT-2009.6.4 ICT for Environmental Servies and Climate Change

Adaptation

Target Outcomes

a)

b)

c)

ICT for a better adaptation to climate change

Easy-to-use, web-based systems for better prepeseddecision support and mitigation
of climate change impact on population, utilitie®lanfrastructures. Special emphasis is
on scenario-based prediction, damage assessmemthiqmg and training, 3D/4D
modelling, simulation and visualisation, as wellsensor networks. Integrated solutions
shall be validated in the urban context includirgy hatural disasters, taking full
advantage of recent advances in miniaturisatioseokors, wireless communications and
increased computation power and data storage ¢gpaci

Flexible discovery and chaining of distributed enivonmental services

Tools for an easy discovery of environmental serviodes on the Web and their on-
demand adaptive chaining (or composition), takin ddvantage of international open
standards. This includes generic semantics framkesaamd dynamic ontology services for
the discovery of and access to distributed enviemtal resources in a multilingual multi-
domain context. It also includes methods and paoitofor service chaining and for the
management of the effects of uncertainty propagatioough service chaining.

Projects should be driven by the possibility faaage of users, including non ICT-skilled
users, to plug-in their own use cases and get sciesustomised information and
decision support. Solutions shall be validated odifferent scenarios and allow for
continued collaborative development by federatesisommunities.

Analysis of ICT for sustainable urban environment
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One action is expected to deliver an analysis @t $Glutions supporting integrated urban
management plans. This includes systems for spaaaning of urban and peri-urban
areas supporting sustainable development pattasngiell as tools for managing higher
complexity arising from the interaction of aspetike resources efficiency, pollution

mitigation and the quality of life.

d) Stimulation of an ICT-enabled environmental information service economy in
Europe

One action is expected to deliver an analysis ok reisiness-oriented approaches
supporting the increase of interoperable environaileservices in Europe, encouraging
the re-use of existing open architecture specifioat and stimulating viable

environmental monitoring networks. Special attem8ball be paid to aspects like stability
and security of services, uncertainty assessmentfi-imgualism and user access
management.

Expected impact

« Contribution to &Single Information Space in Europe for the Envirenfif(SISE)in
which environmental actors, service providers aitidens can collaborate through
improved systems connectivity and semantic interality. At the same time,
contribution to the development of the Shared Emvirental Information Systeérh
(SEIS) and support to the implementation of thePNEE Directivé*.

* Reinforced European leadership in ICT solutiongritgracting environmental service
nodes on the Web, and resulting new market petispsdbr environmental and crisis
management services.

* Reinforced role of ICT in establishing sustainalddies, leading to higher
environmental performance in urban areas and Hbetieg environments for Europe's
citizens.

» Strengthened European capacity to mitigate impakcteban disasters, to save lives
and to protect critical urban infrastructures.

e Stronger position of Europe with respect to the lemgentation of international
environmental commitments.

Funding schemes

a), b): STREP; c), d): CSA (SA only)
Indicative budget distributicn

- STREP: EUR 21 million

- SA: EUR 3 million

Call

ICT call 4

Objective ICT-2009.6.5: Novel ICT Solutions for Sme Electricity Distribution
Networks (Joint call between the ICT and Energy Thmes)

Target Outcomes

22 http://cordis.europa.eu/fp7/ict/sustainable-grdwtitkshops_en.html
23 (COM (2008) 46 final), http://ec.europa.eu/envir@nmt/seis/index.htm
24 DIRECTIVE 2007/2/EC, http://inspire.jrc.ec.eur .
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In Smart Electricity Distribution Networks, the heation of concepts dealing with customer
integration, effective Demand Side Management amtivea networks requires the
development of a flexible ICT infrastructure. Ebigt solutions have not yet reached the
necessary performance and cost requirements, atigbifuesearch is needed in this area to
arrive at ICT infrastructures for the managemenetlettricity distribution networks that are
scalable, low-cost, secure, reliable, open, angigeoself-healing capabilities.

Research could include issues such as dynamicaépnfigurable ICT architectures,
technologies and tools for ICT systems survivapilithen elements fail, cyber security,
platforms integrating (near) real-time informatioom wireless sensor networks and external
information systems such as weather forecasts.

Projects should have a predominant research compa@mel include concrete targets and
appropriate trial tests to validate and assesgtbposed solutions, involving partners from
both the ICT and Electricity communities. Sevenaljgcts are expected to be funded.

Expected impact

* Improved performance of the electricity distributigrid in terms of reliability and
quality of service, reduced maintenance costs iamel df failure detection/solution.

* Pre-standardisation knowledge aiming at the adoptd universally accepted
hardware and software solutions for the underlyioi§ infrastructure to monitor and
control the electricity distribution grid.

» Strengthened European excellence in engineeringphgolidating cross disciplinary
research on energy technologies and ICT.

* Reinforced European industrial and technologicaitpon in the global market of ICT
for power system applications.

Funding scheme

Collaborative Projects
Indicative budgét

EUR 20 million :provided by the ICT Theme (EUR 1dlion) and the Energy Theme (EUR
10 million).

Call
FP7-ICT-ENERGY-2009-1
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4.7 Challenge 7: ICT for Independent Living, Inclusionand Governance

ICT for independent living and inclusion

A number of societal trends will deeply transfotme future markets of ICT for independent
living, inclusion and participation. Firstly, ageis beginning to change the shape of labour
markets and is already strongly influencing thedsefr care and 'lifelong participation’ in
society. The ICT literacy of the above-65 age grawdib improve significantly in the next
decade. This will create mass commodity marketsMel-being products and services — and
unlock markets for assistive technologies-, fuellgdan estimated EUR 3000 billion of
wealth and revenues of the above-65 population.

Secondly, citizens have increasing expectationseims of full inclusion in society and
economy, quality of life and exercising of righ®riven by productivity increase, job
creation, new services and new markets for inclus®T, the shorter-term impacts of e-
Inclusion on the GDP in Europe is estimated to bthe order of EUR 100 billion (for the
next 5 years alone).

Thirdly, the increasing political and commerciateirests in the field combined with the
disruptive potential of ICT are starting to charpe constituency and value chains of e-
Inclusion RTD. The presence of mainstream ICT camgzain the field is growing rapidly

and new value chains are emerging, integratingsusermal and informal health and social
care providers, technology and service providemwelbkas local/regional authorities, building
and insurance companies. Elderly people and pewjtle disabilities are increasingly

recognised as posing the most challenging requimsmalso for mainstream usage.
Successfully meeting these needs translates inkdiroy key competitive strengths in global

mass markets.

Finally, major technological developments drive R&Br e-Inclusion in new directions,
characterised by more adaptive and less intrusidesenarter 'intimate' solutions.

ICT for Governance and Policy Modelling

It is now recognised that on-line collaborationsréhdhe potential to trigger and shape
significant changes in the way future societied Wwihction. Extrapolation of the present
exponential growth leads to scenarios where vemgel@ercentages of populations could, if
equipped with the right tools, simultaneously voamanions and views on major and minor
societal challenges, and thereby herald the tiansib a different form of dynamically
participative 'eSociety’. While such scenariosraaily imaginable, it must be recognised
that we currently do not have appropriate govereamodels, process flows, or analytical
tools with which to properly understand, interprésualise and harness the forces that can be
unleashed.

Research under this Challenge should take intoideraion relevant technologies and other
results from successfully completed or ongoingguts.

Objective ICT-2009.7.1 ICT & Ageing

This objective focuses on service robotics for agewhich is still a longer term research
topics and on open architectures and platforms bioitding interoperable ageing well
applications and services, which require largetespeojects involving major players. These
topics are both outside the scope of the AAL progre which will call for smaller-scale

71 of 120



projects targeting innovative ICT solutions in dfie@reas of ageing well with a timeframe
of 2-3 years to market.

Target Outcomes

a) Service robotics for ageing wellintegration and adaptation of modular robotic sohs
that are seamlessly integrated in intelligent h@ame@ronments and adaptable to specific
user requirements for support to elderly people thedt carers. These robotic solutions
should undergo operational verification in real rusnvironments. Examples of
applications include support for daily living andre activities in the home. Work should
be driven by ambitious, yet realistic usage scesawith a potential to demonstrate a
substantial increase in efficiency of care and freshelence of elderly people.

Major challenges to be addressed include autonomselidearning robotics solutions,
sharing of contextual information with other artgfain the surroundings of the user,
navigation in unknown environments, precise mamipaih of relevant objects and user
robotic interaction taking into account the us#pitequirements of elderly people. The
proposed R&D should cover all relevant aspectdlitavaor a full operational validation,
including user acceptance, adequate safety, rhktaland trust as well as ethical
considerations. It is not intended to support dgwelent of basic robotics components

b) Open Systems Reference Architectures, Standards an@T Platforms for Ageing
Well: this should facilitate, interoperability, systems int&tgpn and easy personalisation
to provide seamless and cost-effective end-to-eate csupport and services for
independent living, smart workplaces and mobilityeerly people and for their carers.
The work should focus on next-generation open swiatenabling physical and semantic
interoperability of required sensors, devices, ises/and systems for ageing well. Work
should build on - and consolidate - relevant ongoprogress in open middleware,
communication standards and service-oriented athites.

Particular emphasis should be put on facilitatibrsautions working across mobile and
stationary environments, with adequate securitgh hreliability and low maintenance.
Concrete contributions to relevant standardisasoexpected as well as a clear approach
for making the resulting work available to the widmmunity, including necessary
tools. The research should verify the proposed optrence architectures and platforms
in realistic application scenarios. This could alsclude new service concepts and easy
integration with other home-based applicationspanticular ICT solutions for personal
health and energy efficiency, in order to ensueavifdest potential of the open platforms.

The objective is to support one IP only to be fuhdader b).

¢) RTD roadmaps and stakeholder coordinationOne support action is to be launched to
continue development of RTD roadmaps and stakehotterdination already started
under FP7. One CSA is expected to be funded under c

Industrial participation is important. Realisticsteenvironments should allow for early user
involvement and impact analysis during the RTD pbhasfsach project should consider
relevant ethical issues.

Expected impact
For 7.1.a)

* Increased efficiency of care and prolonged indepeod and quality of life of elderly
people and their carers.
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» Strengthened global position of European industrseirvice robotics for ageing well.
For 7.1.b)

* Wide use of open platforms and tools for creatind management of integrated ICT
products and services for ageing well, personalissadth and energy management in
the home and on the move.

» Strengthened potential of Europe to become a glebder in the field of ICT and
ageing well, including development of global infeecability standards in the field.

For 7.1.c)
* More efficiency and higher impact through conseresus common strategic visions or
RTD roadmaps between relevant key stakeholdeiGTifdr ageing well in Europe
and beyond.

Funding schemes
a): STREP; b): IP; ¢): CSA
Indicative budget distributidn

- IPISTREP: EUR 23 million; the objective is toesetlone IP only to be funded under b) in
addition to STREPs funded under a)

- CSA: EUR 1 million
Call
ICT call 4

Objective ICT-2009.7.2 Accessible and Assistive ICT
Target Outcomes

a) Embedded Accessibility of Future ICT: Solutions for supporting developers in deeply
embedding generalised accessibility support witliiare mainstream ICT-based products
and services. Emphasis will be on the use of Jirerevironments and realistic user
modelling and interaction on the basis of the taltuser' concept, and on methods to
adapt multi-modal system interfaces self-adaptmgders' real-time accessibility needs.
Accessibility support should encompass data rendeand interaction, in relation to
vision, hearing, speech and dexterity/mobility innmpents. It can also include access
through external assistive technology.

Methods and tools must be demonstrated in indlistiévelopment context, with
integration in quality control work-flows or contermanagement system, and
accompanied by advanced training material. Accégibf non-ICT goods can also be
explored. Attention should also be given to systé@sed on new interaction paradigms
like 3D or Virtual Reality, and their application the integration of accessibility services
into physical environments.

One IP is expected to build a generic frameworkresking user needs, modelling and
simulation approaches from other domains and #rdiEnsion, market/ economic factors
and meeting the complexity of the industrial vathain.

STREPs should cover specific research on 'virtsa&r'umodelling and simulation and
their application in high-profile domains of useandustrial relevance, such as, but not
limited to, daily (assisted) living, (e-) acceskilgiof domestic equipment, rehabilitation.

The objective is to support one IP only in additiorS TREPSs.
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b) ICT restoring and augmenting human capabilities corpensating for people with
reduced motor functions or disabilities: Radically new ICT-enabled approaches to
restore and augment the ability of people in tHeity life with a focus on reduced motor
functions. Research should aim for breakthroughgha way humans interact with
computers and how they may overcome their disghbélitd augment their capabilities.
The research should build on progress in non-iveasensor and actuator concepts for
brain/neuronal-computer interaction (BNCI), smarb-fensors, self-learning/adaptive
systems and advanced signal processing.

Emphasis is put on smart system solutions compiegdatr limited signal bandwidth that
combine 1) design of HW/SW architectures includBiCI and different multi-sensor
interfaces 2) programming abstraction and suppmotstto facilitate modularity and
flexible integration 3) advanced sensing and cdomtroeal user environments at home or
at work. This should open up possibilities for flde usage in different application areas,
in particular for individuals with disabilities. Bsible spill-over into mainstream
applications should also be considered.

c) RTD research agendas & coordination of constituenes. In areas a) and b),
coordination actions to further align constituesciend prepare future joint research
agendas and roadmaps. One CA for each RTD arepested to be funded.

Expected impact
For 7.2.a)

» Generalised accessibility support through ICT gowithin future ICT and non-ICT
products and services for people with disabiliiad functional limitations.

For 7.2.a, b)
« Strengthened global position of European industgssistive technologies.

For 7.2.b)
« Enhanced ability to seize new market opportunitigsren by technologies that
augment human capabilities for persons with digadsl

» Consolidating and boosting European excellenceN&Bsystems engineering and in
combination of advanced micro-bio-nano technolawgiiroscience and bio-psycho-
sociology.

For 7.2.c)
* More efficiency and higher impact of RTD throughrmomon strategic visions and
roadmaps on research priorities between relevakébblders inhe relevant areas
Funding schemes
a) IP, STREP; b): STREP; c¢): CSA (CA only)
Indicative budget distributicn

- IP/STREP: EUR 33 million; the objective is to popt one IP only to be funded under a) in
addition to STREPs funded under a) and b)

- CA: EUR 1 million

Call
ICT call 4
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Objective ICT-2009.7.3 ICT for Governance and Polig Modelling

Target Outcomes

a) Governance and Participation Toolbox

Advanced tools embodying structural, organisatioaad new governance models to
empower and engage all types of societal groupscangmunities, enable them to utilise
mass cooperation platforms and allow governmentsintorporate their input while
safeguarding against misuse. These tools will enabé creation, learning, sharing and
tracking of group knowledge that cuts across lagguand cultural interpretation. They
should also facilitate transparency and trackingnptits to the policy making process. The
toolbox must include security, identity and access conttolensure privacy and, where
appropriate, the delineation of constituency domawtcording to the specific needs of
government applications

b) Policy Modelling, Simulation and Visualisation

Real-time opinion visualisation and simulation $mns based on modelling, simulation,
visualisation and mixed reality technologies, datad opinion mining, filtering and
aggregation. This will encompass novel instrumemitgsch allow consideration of options
based on the simulated behaviour and wishes ofighthls, groups or communities (at local,
regional and national levels) to understand thesiptes outcomes of government proposals,
decisions and legislation. Tools and techniquebkaisib help to understand, model, simulate
and validate the next generation of public servieescomplex service systems in the
environment of social networking and collaboratisgeciety, including the needs of the
younger generation.

The focus is on advanced tools and technologigsetform societal simulations integrating
all possible variables, parameters, interferensesnarios necessary to forecast potential
outcomes and impacts of proposed policy measurestdols should exploit the vast reserves
of Europe's public sector collective data and kmalge resources which are also developing
dynamically. Underlying functions to be integratedlude translation, process modelling,
data mining, pattern recognition and visualisatsnwell as other gaming-based simulation,
forecasting and back-casting as well as goal-bapéarhisation techniques. The solutions will
also take into account, but not be limited to, estaf the art technigues on dynamics
methodology to analyse and model complex systemmparative vs. competitive systems,
and "cloud" computing applications resources fogdascale data analysis.

¢) Roadmapping and Networking for 'participation, governance and policy
modelling’

(i) RTD roadmap to identify emerging technologie®l gpotential applications. It will also
consider emerging research directions and will udel insight into research activities
undertaken in non-EU countries.

(i) A dynamic 'Network' to encourage networking mlevant stakeholders and teams
working in these areas and to encourage multidisaiy constituency building;

Two CSAs are expected to be funded under c): ondoEAoadmapping' (indicative duration
of 12 months) and one CA for 'networking' (indigatduration of 24-36 months).

Expected Impact

* Improved empowerment and engagement of individuatsps and communities in
policy making processes. Increased trust of thizeris through transparency and
feedback of their contributions.
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» More efficient collection of feedback to continubusnprove governance. Improved
prediction of impacts of policy measures, with gased contribution and involvement
of individuals and communities, and based on iigelit and optimised use of vast
public sector knowledge resources.

e Strengthened competitive position of European itrgus the fields of cooperation
platforms, optimisation, simulation and visualisattools.

Funding schemes
Areas a) and b): STREP; area c): CSA

Indicative budget distribution
- STREPs: EUR 14 million

- CSAs: EUR 1 million

Call

ICT call 4
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4.8 Future and Emerging Technologies

Future and Emerging Technologies (FET) fosterstieorresearch that will open up new
avenues across the full breadth of future inforaratechnologies. FET acts as a pathfinder
while having the agility to react to new ideas aportunities, as they arise from within
science or society. It promotes the exploratiorrasfically new ideas and trends for future
research and innovation and provides sustainedosupp emerging areas that require long-
term fundamental research. It aims to go beyondctheventional boundaries of ICT and
ventures into uncharted areas, often inspired hlyiarclose collaboration with other scientific
disciplines.

In this spirit, FET can be considered as the homnétfansformative research' that through its
initiatives and actions can initiate and lead toaage of exceptional and unprecedented
outcomes. For example, it can re-think or revohiie entire disciplines, shape new ones or
disrupt established technologies, practices orribgo

Excellence in collaborative purpose-driven research

FET fosters excellence in foundational and purptrseen technology-oriented research that
combines the best in science and engineering. FES€arch builds new bridges between
science and technology and provides a basis fardutsearch agendas and nurtures the new
interdisciplinary research communities that will lmace them. FET improves long-term
competitiveness in European ICT by exploring new alternative technological paradigms
that may lead to entirely new fields of economitivéties, new industries or first-class high-
tech SMEs.

A catalyst for change in interdisciplinary research

Radical breakthroughs in ICT increasingly rely amssh synergies, cross-pollination and
convergence with different scientific disciplindésr(instance, biology, chemistry, nanoscience,
neuro- and cognitive science, ethology, social re@e economics) and with the arts and
humanities.

This trans-disciplinary and high-risk research iszgginew attitudes and novel organisational
models in research and education. FET promoteseitpdoration of such new research
practices and methodologies. It encourages thehieneent of young researchers and high-
tech SMEs in radical interdisciplinary collaboratp and the early take-up of results by
decision makers in society and industry, as newsvadyachieving impact.

FET Proactive Initiatives & FET-Open

FET operates two complementary schemes that tagatimeat the consolidation of new and
emerging foundational trends future informationhtemlogies and their applications, while
remaining open and responsive to fresh and unexgedeas and developments. The bottom-
up, light and deadline-freEET Open scheme can pick-up new ideas and opportunities
whenever they arisézET Proactive nurtures new ideas in selected promising domains,
aligned with economic and social challenges anariigs.

FET OPEN

Objective ICT-2009.8.0 FET-Open: Challenging Curret Thinking

Target Outcome

FET-Open targets foundational breakthroughs thahdpe way towards radically new forms
and uses of information and information technolegiét flexibly accommodates the
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exploration of new and alternative ideas, concepfsaradigms that, because of their radical,
fragile or high-risk nature, may not be supportégsbwhere in the ICT Workprogramme.
Research under FET-Open is aimed at achievingiapiipof-of-concept and at developing its
supporting scientific foundation. The novelty ofstmesearch comes from new ideas rather
than from the refinement of current ICT approaches.

In addition, FET-Open targets support and coordinatctivities for high-risk and high-
impact visionary research. These activities carmitdeer thematically oriented (for example,
stimulating the emergence of a new research conigjunir they may focus on horizontal
issues in FET-type of research (for example, catagynew visions and ideas, promoting new
research modalities, attitudes and practices; pfoexg new ways for achieving visibility
and impact of the research). They aim at a broddogen participation from within Europe
and, where relevant, beyond.

Expected Impact

» For STREP projects: contribution to the scientfiandations of future information and
communication technologies that may be radicaltiedént from present day ICT. It may,
for example, open new avenues for science and démiyy or lead to a paradigm shift in
the way technologies are conceived or applied. Ep€n research is not required to have
direct short-term technological or societal implgat it will take concrete steps towards
achieving its long-term vision, supported by a icait exploration of the potential
implications for the environment and for society.

 For CSA actions: contribution to catalyse a lastangl transformative effect on the
communities and practices for high-risk and higlpact research. These activities will
lead to new and more dynamic, engaged and riskgalésearch communities that can
develop the new and non-conventional approacheis Wila be key to address the
technological, societal and environmental challsrtgat Europe and the world are facing.

« All FET-Open activities should contribute to seagriand strengthening the future
potential for high-risk / high-impact visionary esgch. To achieve this, FET-Open is
expected to generate new collaborations involvingpread range of disciplines, the
established scientists as well as the talented ggaames, and a diversity of actors in
research, including small and independent researghnisations and high-tech SMEs,
whenever relevant in terms of the activities preabdnternational collaboration should
exploit synergies in the global science and teatmplscene, to increase impact and to
raise the level of excellence world-wide.

Funding schemes

STREP, CSA

Indicative budget distribution
EUR 61 milliorf®

Call

Continuously receivable from 1 January 2009 uritiC2cember 2018 FET-Open applies a
two-step submission scheme and FET-Open specifibiity and evaluation criteria (see
Appendix 5 of this document).

%5 Indicative budget which is expected to be commiifte successful proposals from the cut-off dagesouand
including 26/1/2010.

itis planned that the call will be subsequeniieaded beyond 31/12/2010.
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FET PROACTIVE

FET proactive will spearhead transformative redeantd support community building, and
enhance Europe's innovation potential around a eambfundamental long-term challenges
in ICT that will be key to the long-term sustairldaiiof a technological future in Europe. In
particular:

e Computing Systems:After 40 years of miniaturisation allowing combihgains in
performance, cost, power efficiency and size, Ritomputing systems are faced with
increasingly conflicting ambitions for further permance improvements and reduced
energy per operation, size and cost per functioflewmaintaining data integrity.
Research will investigate radically new approadbhesomputing, based on inspiration
from physics in Quantum Information Foundations and Technologesd in
Molecular-Scale Devices and Systemesearch will pursue alternative directions for
architectures inConcurrent Tera-Device Computingor individual devices in
Molecular-Scale Devices and Systemsd focus on power issuesTowards Zero-
Power ICT

e Computing and Communication Paradigms New inspirations for architectures,
communication and in particular the distributedunatof processing — locally or
system wide — are explored to address new requiresnoe optimisation of resources
and mastering system complexity. Awareness in negbICT systems is addressed
in Self-Awareness in Autonomic Systewlsile management of local interconnections
is a key issue inConcurrent Tera-Device Computind\lternative paradigms for
communications are investigated iQuantum Information Foundations and
Technologieswith an emphasis on secure communications. laspir for radically
new paradigms is taken from the functioning of kmain in Brain-Inspired ICTor
from chemical networks in cells Bio-chemistry-based Information Technology.

e Living with ICT : Unifying the experience of acting with or witho@T support will
progress towards harnessing the combined advantdgesormation processing by
humans and by machines iHtuman Computer Confluenc®adically new forms of
sensing and interactions will be studiedBirain-Inspired ICT while specific sensing
modalities may emerge from work Molecular-Scale Devices and Systeamsl in
Bio-chemistry-based Information Technology.

* Widening the Horizon of ICT: Opportunities for deploying ICT in new areas Vioid
explored together with technological developmeitsgese will aim for new ways of
reaching societal benefits and responding to in@disteeds using ICT. Examples
include improving human health Bio-chemistry-based Information Technoland
in Brain-Inspired ICT, new forms of therapy irHuman Computer Confluence,
environment monitoring inTowards Zero-Power ICThigh precision sensing in
Molecular-Scale Devices and Systenamd new forms of cognitive work and
entertainment itduman-Computer Confluence

The following themes will be addressed in pro-acinitiatives:
Call 4: FP7-ICT-2009-4
ICT-2009.8.1 Concurrent Tera-Device Computing

ICT-2009.8.2Quantum Information Foundations and Technologies
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ICT-2009.8.3 Bio-chemistry-based Information Tedbop
Call 5: FP7-ICT-2009-5
ICT-2009.8.4 Human-Computer Confluence
ICT-2009.8.5 Self-Awareness in Autonomic Systems
ICT-2009.8.6 Towards Zero-Power ICT
Call 6: FP7-ICT-2009-6
ICT-2009.8.7/Molecular-Scale Devices and Syssem
ICT-2009.8.8Brain-Inspired ICT

Coordination and Support Actions (CSAs) will beledlunder objective ICT-2009.8.9 to
support the coordination of research projects inheproactive initiative. Short duration
actions (CSAs) will also be called under objecti@d-2009.8.10 to help identify new trends
and directions for the preparation of new proacimgatives in 2011 and beyond.

Candidate topics for calls in 2011 and beyonéhclude new breakthroughs arising from the
initiatives launched in earlier calls of FP7, nayndervasive adaptatign Embodied
Intelligence, ICT Forever Yourand Complex Systems Science for Socially Intelligefit IC
Other topics include those presented in the seffieensultations held in 2007 and 2008 and
not covered by the present work programme, suchngsneering social benevolence and
creativity, designing socially-adaptive ICT, singiy as a design principle in ICT, semantic
and pragmatic technology for dynamic communitiespadctice, assembling information
systems with bio-bricks and web science.

Use of Instruments and expected participation:

In the domain of FET Proactive, integrated projesi combine different aspects of
multidisciplinary research, together with additibreections e.g. on wide dissemination,
education, links with industry, international coeogtion. They will assemble the set of multi-
disciplinary research teams necessary to effigiardtry out the research and other activities.
STREP projects will target a focused research tofiic a limited set of teams. Involvement
and participation of young researchers, high-teeficS and industry, as well as international
partners from developed and/or emerging economiasiy of the FET proactive initiatives is
welcomed and encouraged. This will lead to incrédsaropean excellence in science and
research, and foster collaboration with leadingrimational organisations.

FET-Proactive applies specific eligibility and avation criteria (see Appendix 5 of this
document).

Objective ICT-2009.8.1: FET proactive 1: ConcurrentTera-device Computing

Integrated circuits and tightly-coupled systemd wlegrate up to 1000 billion devices by
the year 2020. These will provide orders of magigtumprovement in performance and
cost only with much higher concurrency and hetenegeis architectures tuned to specific
application kernels. In parallel, device varialyil&nd failure rates will reach critical levels

and power saving methods will be required at aktem levels from transistors to

architecture and software.

Target outcome

Radically new methods and tools for architectursigie and programming of chips and
systems beyond 2020, including compilers and raretsystems:

a) Complexity of design and run-time of many-core het®geneous systemsRadically
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new concepts, design paradigms, methods and podafsncept to address design,
compilation and run-time complexity of computinggeres with 100+ heterogeneous
cores. Solutions should cover hardware, softwatepassibly reconfigurable hardware.

b) Design of dependable systems with faulty componentsMethodologies and
approaches for the design and construction of digide systems in the face of critical
levels of hardware or software faults and in treefaf component variability.

c) Breakthrough programming paradigms: Radically new design and programming
paradigms to enable effective programming of TeaesICT Systems with 100+ cores,
in terms of scalability, portability and dependdiil They would enable high data
throughput applications and new algorithms forrtaagement of massive data sets.

The developments should be motivated by the remergs of wide classes of relevant
applications in a time scale of 10-15 years. Probtoncept demonstrations should be
developed in parallel with foundational advances.

Integrated projects should address at least twb@fbove topics, STREPSs at least one.
Expected impact

* Reinforced ability to design, program and managepetitive concurrent computing
systems beyond the year 2020, thereby supportmdetitopean systems industry in
extending its strengths to diverse future applioatdomains while supporting
scalability and portability of applications.

Funding schemes
IP, STREP
Indicative Budget Distributioh

IP/STREP: EUR 15 million, of which a minimum of 50 IPs and a minimum of 30% to
STREPs

Call:
ICT call 4

Objective ICT-2009.8.2: FET proactive 2: Quantum Irformation Foundations and
Technologies

New perspectives in ICT that exploit the quantunure of information offer modes of
computing and communicating that are not mere dsealing of silicon CMOS based
architectures, thus providing a 'beyond Moore'e@dotcircumvent the bottlenecks associated
with the extrapolation of present-day informatigngessing and technologies.

Target outcome

a) Quantum information theory, algorithms and paradigms. new quantum algorithms,
computation paradigms and communication protocqisantum optimal control and
quantum feedback methods.

b) Entanglement-enabled quantum technologiesxploiting several qubits for performing
ICT tasks with unprecedented characteristics (guantum random numbers generators,
improved atomic clocks, entanglement enhanced toglyp sensors and imaging) and
engineering of entangled systems.

c) Scalability of quantum processing systemsalevices realizing quantum algorithms with
up to ten qubits, demonstrating fault tolerant catimg and error correction on small
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scale systems, and demonstrating quantum simulatisystems that cannot be simulated
classically.

d) Long distance quantum communication technologies able to overcome the current
distance limitation of quantum communication, ebg. developing quantum repeaters
realizing reversible interconversion of differeypés of qubits.

The research work should advance the state-of+thefIPC and contribute to the transition
of the field from upstream research to applicaboented research, e.g., through the
increased reliability, scalability and interconnentof components. Interplay between theory
and experiment should achieve complete and reatisiemes for coherent manipulation and
high-precision performance.

Projects should address at least two of the almpiest
Expected impact

 Enable the scalability of quantum information teamlogies in the presence of
environmental decoherence, hence facilitating trezt-world deployment.

» Develop reliable technologies for the different gmments of quantum architectures.

« Identify new opportunities fostered through thensfar of entanglement technologies
from laboratories to industries.

Funding schemes

IP
Indicative budget distribution
EUR 15 million

Call

ICT call 4

Objective ICT-2009 8.3: FET Proactive 3: Bio-chemisy-based Information Technology
(CHEM-IT)

The research will aim at realising programmabl®infation chemistry by revolutionising
the means to very precisely direct, control andlym®a the chemical processes in
sophisticated bio-inspired chemical systems in ptdeexploit the information processing
capabilities of such systems. In addition, the aese should aim at implementing
evolution and self-organisation into these systefss could imply the need to control,
synthesise, analyse, adapt and/or proliferate at@nsub-)systems.

Target outcome

Foundations for a radically new kind of informatignocessing technology inspired by
chemical processes in living systems. This techgwlavill exploit the information
handling capabilities of such systems, as wellhagr tability to rapidly adapt/evolve and
flexibly reconfigure in response to changing coiwdis by avoiding the constraints
separating information handling from processes thraate or reconfigure the physical
system. Projects are expected to experimentallyotstnate in a physical implementation
major steps towards the realisation of such advame®rmation processing systems. In
addition, proposals should express a clear visiontiee potential implementation and
impact of the proposed concept in the field of ifiation processing.
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Expected impact

* Enable the development of ICT systems and devitasitilise interactions between
components to assemble complex functional informmghirocessing materials.

 Enable a new generation of systems capable offaciag with conventional IT
systems that are self-replicating, self-repairingid/ar capable of rapid
adaptation/evolution as well as flexible reconfigtimn in response to changing
conditions.

Funding schemes

STREP

Indicative budget distributicn
EUR 7 million

Call

ICT call 4

Objective ICT-2009.8.4: FET proactive 4: Human-Compiter Confluence.

The initiative aims to investigate and demonstrataw possibilities emerging at the
confluence between the human and technologicanesedt will examine new modalities for
individual and group perception, actions and expe in augmented, virtual spaces. Such
virtual spaces would span the virtual reality contim, also extending to purely synthetic but
believable representation of massive, complex amnmamic data. Human-Computer
confluence fosters inter-disciplinary research fs@s Presence, neuroscience, machine
learning and computer science) towards deliverimfjagl experiences and inventing radically
new forms of perception/action.

Target outcome
Proposals should address at least two of the faligwopics:

a) On-line perception of and interaction with massivevolumes of data:new methods
to stimulate and use human sensory perception agditon to interpret massive
volumes of data in real time to enable assimilatiomerstanding and interaction with
informational spaces. Research should find new waysxploit human factors
(sensory, perceptual and cognitive aspects), imududhe selection of the most
effective sensory modalities, for data exploration.

b) Unified experience, emerging from the unnoticeable transition from &gl to
augmented/virtual realitynew methods and concepts towards unobtrusive mixed
virtual reality environment (multi-modal displaysiracking systems, virtual
representations...), and scenarios to support entinghpbtrusive interaction.
Unobtrusiveness also applies to virtual represimst their dynamics, and the
feedback received. Research could also exploretbosxtend unified experience to
synthetic representations of massive volumes @&.dat

c) New forms of perception and action:invent and demonstrate new forms of
interaction with the real world, virtual models avstract information by provoking a
mapping from an artificial medium to appropriatesay modalities or brain regions.
This research should reinforce data perceptionuanifibd experience by augmenting
the human interaction capabilities and awarenesgstinal spaces.
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Expected impact

* New methods and tools to act across real and Vspaces

* New means to present the massive amounts of datahvidiure ICT systems will
generate and collect to individuals and groupdltavathem to explore and more fully
understand the causes and consequences of phenomena

« Improved ability to truly deliver presence expedes contributing both to progress in
Presence research and enhancing the foundatiorfsitioe applications of societal
value

Funding schemes

IP
Indicative budget distributich
EUR 15 million

Call

ICT call 5

Objective ICT-2009.8.5: FET proactive 5: Self-Awareess in Autonomic Systems

The challenge is to create computing and commuaitaystems that are able to optimise
overall performance and resource usage in resgonsiganging conditions, adapting to both
context (such as user behaviour) and internal d@®ifguch as topology). To achieve this,
autonomic systems should enable nodes to buildnugpnareness relating to higher and even
global levels, e.g. of patterns of use, systemagoernce, network conditions and available
resources. This requires breaking through the ttoedof fixing abstraction layers at design
time, which hide issues at lower layers (e.g., lwynyg mobility, heterogeneity, or drops in
performance), but inevitably limit the scope fottiopsing resource usage and responding to
changing conditions.

Target Outcome

New concepts, architectures, foundations and tdofgies for:

a) Creating awarenessat the level of autonomic nodes, by allowing theninteractively
and selectively collect information about the systeand use it effectively. A central
question is how to link awareness of performanoeddions, available resources, etc., to
the nature of information that is exchanged.

b) Dynamic self-expressionnamely the ability to autonomically use awarernessdapt the
trade-off between abstraction and optimisation.rédhe a need for understanding the
consequences of this principle on system behaviand performance, and
designing/experimenting with related features.

Projects should investigate how such systems casmniieedded in a larger (technical or non-
technical) context, and within this context suppswtiety and economy. They should take
into consideration malicious behaviour and theesy&t ability to respond to arising needs.

Demonstration of new approaches should lead tdatarenderstanding of their feasibility.

STREPs should address at least one and IntegrabgeC® should address in an integrated
manner both topics.
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Expected impact

* Lower management costs of large networked systenosigh the ability to adapt to
changing environments and patterns of use, andighra greater degree of, flexibility
and reliability

* More efficient use of resources such as procesgger, energy and bandwidth
through autonomic decisions based on awareness

Funding schemes
IP, STREP
Indicative budget distributidn

IP/STREP: EUR 15 million, of which a minimum of 50 IPs and a minimum of 30% to
STREPs

Call
ICT call 5

Objective ICT-2009.8.6: FET Proactive 6: Towards Ze-Power ICT

New disruptive directions are needed for energydstmg technologies at the nanometre and
molecular scale, and their integration with low-gswWlCT into autonomous nano-scale
devices for sensing, processing, actuating and aomuation.

Target Outcome

a) Foundations of Energy Harvesting at the nano-scalddemonstration of radically new
strategies for energy harvesting and local stobsdew the micrometer scale. Exploration
and harnessing of potential energy sources astiaé including kinetic energy present in
the form of random fluctuations, ambient electroneg radiation, chemical energy and
others. Research may also address bio-mimickedygetlection and storage systems.

b) Self-powered autonomous nano-scale electronic deg& Autonomous nano scale
electronic devices that harvest energy from therenment, possibly combining multiple
sources, and store it locally. These systems waaérdinate low-power sensing,
processing, actuation, communication and energyigion into autonomous wireless
nanosystems.

Expected impact

» Possibility of building autonomous nano-scale dewi¢from sensor to actuators),
extending the miniaturisation of autonomous devigegond the level of the 'smart
dust'

* New applications in a vast number of ICT fieldstsas intelligent distributed sensing,
for health, safety-critical systems or environmmiginitoring

Funding schemes

STREP
Indicative budget distributicn
EUR 7 million
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Call
ICT call 5

Objective ICT-2009.8.7: FET proactive 7: MolecularScale Devices and Systems

The research addresses devices to represent, gtooess and exchange information at the
atomic and molecular scale, as a basis for fulycfional ICT devices and systems. These
devices and systems should rely on new scalableepd®: and architectures enabled by
atomic precision and control, exploit intrinsic pesties of atoms and molecules, realise their
interconnection, interface them to the mesoscomcdvand ultimately have an impact on
future information processing systems.

Target outcome

a) Investigation, development and demonstratiorpbysical implementations,both at
the single-molecule level and with small assembtiésoncatenated, interconnected
molecules, with the aim of achieving proofs of ceptand demonstrating working
devices or systems such as molecular computatiorgles molecular memories,
molecule-based sensors, and scalable, functionaysapf molecules.

b) Exploration, desigh and developmentsofpporting technologies for molecular-scale
information devices and systemssuch as: aMeasurement and control systems
including atomic and molecular references and greai sensors and procedures to
preserve data and operation integrity at design system level , and bB$imulation
and modelling tools including hierarchical modelling (fronab-initio and single
device to system level).

c) Exploration and demonstration cddically new characteristics and functionality of
molecular-scale systems by investigating new nargd based information
processing technigues, devices, architectures,assémbly, programming, supported
by experimental implementations.

Specifically, Integrated Project proposals showidec at least two of the above topics and
present a long-term vision towards future appliddDR

Expected impact

e Opening of new avenues and exploration of new poisss in ICT devices and
technologies at the molecular scale

» Experimental demonstration of principle and fedisibof such devices

* New perspectives on potential applications with ccete advantages (e.g. energy
consumption, data and operation integrity, speed...)

Funding schemes
IP, STREP
Indicative budget distributidn

IP/STREP: EUR 15 million, of which a minimum of 50@ IPs and a minimum of 30% to
STREPs

Call
ICT call 6
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Objective ICT-2009.8.8: FET proactive 8: Brain Inspred ICT

Recent advances in ICT and neuroscience enablgndisant part of the human brain to
be studied and modellad-silico. This objective seeks to exploit such advancegrder
to better understand how the brain processes irdgtom and/or how it communicates
with the peripheral nervous system (PNS), and @ar potential applications of this.

Target outcome

a) Development of multi-scale models of information pocessing and communication
in the brain and/or PNS. Systemic study of the brain, combining recordiilgaging
of brain activity on several spatial and/or temposaales simultaneously. This
research may also address higher-level cognitivacgrses. This multi-disciplinary
research should foster joint progress and synerd@T and the bio- and neuro-sciences.

b) Synthetic Hardware Implementations of Neural Circuits that mimic information
processing in the brain or PNS. These implememtatshould demonstrate either the
emulation of significant functionality of a neuafstem (including a comparison with
the biological counterpart) or the performance thieo specified processing tasks.

STREP Proposals should address at least one agtdteéd Projects both of the above topics.
Expected impact

« Improved design principles for bio-hybrid artefactgolving engineered components
that directly communicate with the nervous systestying less than current implants
on brain plasticity or training in order to funatio

« Computational systems that emulate human skilgs 8/ using the directed fusion of
diverse sensory information) or exploit underlyprinciples for new forms of general
purpose computing. These should demonstrate signifi improvements in, for
example, performance, fault tolerance, resilienae energy consumption over
traditional ICT approaches.

 Improved diagnosis/treatment of neurological disosd through the use of a
comprehensive model of neural and brain functioning

» Experimental data archived with sufficient apprafgimeta-data to facilitate re-use in
another research contexts.

Funding schemes
IP, STREP
Indicative budget distributidn

IP/STREP: EUR 15 million, of which a minimum of 50@ IPs and a minimum of 30% to
STREPs

Call
ICT call 6

Objective ICT-2009.8.9: Coordinating Communities, BPans and Actions in FET
Proactive Initiatives

Target Outcome

a) Coordination or support actions supporting the dow@tion and cooperation of the
targeted research communities, assessing the ingrattproposing measures to
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b)

increase the visibility of the initiative to the ieatific community, to targeted
industries and to the public at large through dateid events and/or media campaigns.
These actions should also foster the consolidatbrresearch agendas and the
coordination of national, regional or internatiomasearch programmes or activities.
Each action should encourage the establishmentpesmotion of new educational
curricula, also bridging and exploiting opportuedti offered through Marie-Curie
schemes and by the EIT. It should also promoternat@nal cooperation in
foundational research on topics of the initiative.

Coordination actions fostering the networking ofearch activities conducted at
national or regional level, facilitating the mutugibening of national and regional
research programmes where appropriate, e.gQi@ntum Information Foundations
and TechnologiesThese actions should involve in particular naloar regional
research programme owners and aim at the everauath of an ERA-NET Plus
action in a subsequent phase.

Expected impact

Reinforced coordination of research projects inaptive initiatives in current or
previous calls

Readiness for ERA-NET or ERA-NET Plus schemes whppopriate

Strengthened European research excellence, inglymieparation of co-operation and
co-ordination with international partners from adiesEurope

Funding Scheme

CSA

Indicative Budget Distributioh

EUR 1.5 million at each call

Calls

ICT call 4, ICT call 5, ICT call 6

Objective ICT-2009.8.10: Identifying new research dpics, Assessing emerqging global

S&T trends in ICT for future FET Proactive initiati_ves

Target Outcome

a)

Short duration actions (typically 6-12 months) tagamise consultations of multi-
disciplinary communities to formulate novel and &hd supported FET research
topics, initiatives and modalities in support ofifolational research that could open
up radically new avenues for future ICT. Proposstt®uld concentrate on new
emerging areas of research complementing the ICT Pibactive portfolio. They
may consolidate, revisit, or widen topics elicited earlier calls and previous
consultations on the work programme, or bridge vetherging new communities
established through FET Open projects. The maiaabivp should be to identify and
motivate one or more new research avenues fromlsfperspective, the associated
fundamental challenges, and to analyse the expeégetpdct on science, technology
and society.

b) Actions that perform in-depth analyses of emergjlabal trends in multidisciplinary

science and technology fields contributing to fetd€T, in terms of assessment,
measurement, risk analysis, critical mass and sacgsesources.
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Topics for FET Proactive Initiatives for 2011 awadel calls will develop over the period and
could be inspired by those highlighted in the idtration to FET Proactive under the heading
'‘Candidate topics for calls in 2011 and beyond'.

Expected Impact

* Novel widely supported and well motivated reseaungsics to be considered as inputs
for future work programmes in ICT, with an estimatdhe effort required and a clear
description of the expected impact

 Increased motivation of research communities to ragc® new directions of
multidisciplinary exploration around ICT

» Early identification and increased awareness of ttemds emerging on a global scale
in support of future proactive initiatives

Funding Scheme

CSA

Indicative Budget Distributich
EUR 0.5 million at each call
Calls

ICT call 4, ICT call 5, ICT call 6
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4.9

Horizontal support actions

Objective ICT-2009.9.1 : International cooperation

In addition to international cooperation activitizgddressed in the relevant objectives within

the

7 Challenges and FET, horizontal internaticc@bperation actions will be supported

under this objective.

Target outcome:

a)

b)

Support to Information Society policy dialogues asilengthening of international
cooperation

The objective is to strengthen the internationaheafision of the EU ICT research
programme by supporting the research dimensionfofmation Society policy dialogues
jointly established between the European Commissimha number of third countries and
regional organisatio& This includes in particular:

» the organisation of events synchronised with poll@togue meetings, providing
input for example, on common R&D priorities, oppoities and challenges,

» the identification and analysis of ICT policy am$earch priorities, including long
term perspectives, in third countries which argradd with the priorities of the EU
and the provision of recommendations for futureoperation initiatives, including
the identification of matching counterpart funding,

» the development of synergies with internationaladjees and activities launched
under the Capacities and People Specific Programnudably the INCO-NET
schemes, and related activities by EU Member StatdsAssociated States.

Target countries/regions
1) Asia (notably ASEAN countries and India), Lafimerica and Africa;

2) Industrialised Countries, in particular but metclusive to USA, Canada, Japan,
Australia, New Zealand, Korea, Singapore.

Support to the uptake of European ICT researcHtssisudeveloping economies

The objective is to facilitate the widest diffusiand local exploitation of European ICT
research results, through the piloting and testofg solutions adapted to local
infrastructures, service needs, users, culturepasthess and social structures. This could
include the provisioning of public services (e.ggamernment, e-health, e-education,
water supply) as well as business-related appdinat{e.g. e-commerce, mobile banking)
or solutions supporting sustainable developmentdaiives, notably for the environment.
Activities will:

» analyse and test the application of relevant teldgyoas well as business models
with a particular focus on socio-economic impactsd aaspects such as
affordability, deployment and local exploitationpmptunities,

27 African Union, ASEAN, Latin America, Mediterrame®artner Countries, Brazil, China, India, Japarssia
South Africa, and USA
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« facilitate transformation of research results imb@al innovation, through the
networking of relevant technology developers witical academia, incubators,
SMEs, representatives from civil society as wellla=sl authorities, notably for
the provision of public services,

 promote transfer of know-how, best practices andhrielogy through the
establishment of self-sustainable partnershipscafidborative initiatives.

Activities should contribute, if applicable, to timaplementation of established European
research and innovation roadmaps.

Target countries/regions
ACP and Mediterranean Partner Countries; other [Dpirey Countries

c) Support the competitiveness of EU industry by idgimly strategic partners and by
developing international policy objectives and neduttevelopment priorities

The aim of this action is to extend the constityeteveloping European technology and
innovation roadmaps to key partners in third cdasjrparticularly in the fields of Future
Internet and ICT components and systems.

This can include activities such as the identifaaiand assessment of relevant centres of
competence in relevant countries or regions, thgamsation of workshops and the
exchange of best practices. This can also inclbdauhdertaking of comparative studies
contributing to the assessment of the internatigruaitioning of European technology
strategies and the formulation of policy objectives

Impacts on future architectures, standards andsadecefuture markets and services are
particularly relevant. These support actions willesgthen the internationalisation of

existing roadmaps through the creation of new gastrips and the search for higher
levels of synergy.

Target countries/regions
Emerging economies, notably Latin America

Activities covered under all of the above objedtivi@), b) and c) should be covered in
balanced partnership with well recognised thirdntouorganisations. In addition to leading
technology developers, consortia are strongly eragmd to include experienced market
research  organisations, relevant industry repratent and third country
organisations/multipliers (e.g. national researcitharities/agencies), recognised scientific
experts in the field as well as communication salexts.

Expected impact

. Reinforced international dimension of the EU ICEaarch programme and higher level
of international cooperation in ICT research andettigpment with a focus on areas
where the EU has a comparative advantage and wihere are new leadership
opportunities for Europe.

. Significant contribution to a reinforced compettness of EU industry in developing
and emerging economies through a better adaptatigt) technology solutions to local
markets and through the establishment of new siicapartnerships.

. Contribution to a higher level of digital inclusi@md to the provision of innovative e-
services of high socio-economic impact in develgmnonomies.

Funding schemes
a) and c): CSA (Support Actions)
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b): STREP / SICA
Indicative budget distributich
EUR 12 million

Calls

e ICT call 4: target outcomes (a), (c)
- a) CSA: EUR 3 million for target countries/regedn + EUR 1 million for target
countries/regions 2
- ¢) CSA: EUR 3 million

e ICT call 6: target outcome (b)
- b) STREP/SICA: EUR 5 million

Objective 1CT-2009.9.2: Supplements to Support Intmational Cooperation between
Ongoing Projects

Target outcome

Reinforced cooperation between ongoing FP7 ICTeatsjin the areas of Trustworthy ICT,
Nanoelectronics, Micro/nanosystems, Embedded Sgstend ICT for mobility with 'partner-
projects' funded by agencies in other industridliseuntries that have an appropriate S&T
Agreement® or are member countries in the Intelligent Mantifeing Systems (IMS)
initiative®.

Actions will provide supplementary funding to suppdravel and meetings between
researchers from the EU-funded project(s) and theaner-project(s). Eligible costs are
restricted to travel and subsistence costs madeefwarchers active in the proposing EU-
funded project when travelling to the partner-pecbjgountry, as well as costs for organising
meetings in the EU with the partner-project(s).t€osade by researchers working outside the
proposing EU funded project are not eligible. RaHprojects must be able to demonstrate the
availability of at least a similar budget for suppto the cooperation before the grant is
awarded.

Partner-projects should be complementary and tlieedhdralue of cooperation should be
justified in terms of joint results, exchange obltedge or use of each other's facilities.

Expected Impact

- Higher quality RTD results through cooperation witsearchers in other countries.

- Paving the way for more strategic partnershipsi@vvof gaining access to knowledge,
developing standards and interoperable solutiongl astrengthening European
competitiveness

28 E.g. USA

29 |MS member countries include Japan, South Konektlae USA, see Agreement under:
http://eurtex.europa.eu/JOHtmI.do?uri=0J:L:2008:053:SOM:EN:ML
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Funding scheme

Additional funding to existing grant for IP or STREwith a maximum of EUR 100 000 per
proposing project, for the period of cooperatiorpending on the number of researchers
involved and the duration of the cooperation.

Indicative budget distributidn

e Trustworthy ICT: EUR 0.5 million

* Nanoelectronics, Micro/nanosystems, Embedded Sygsté@ for mobility: EUR 0.8
million

Call

e Call 4: Projects supported from WP 2007-08 ObjesiuCT-2007.1.4, 1.7, 3.1, 3.6, 3.7,
6.1, 6.2: EUR 0.6 million

e Call 5: Projects supported from WP 2007-08 ObjesiviCT-2007.1.4, 1.7: EUR 0.3
million

e Call 6: Projects supported from WP 2009-10 ObjestiviCT-2009. 3.1, 6.1: EUR 0.4
million

Objective ICT-2009.9.3 : General Accompanying Measeas

Target outcome

a) Co-ordinated approach to assess the current ancefsituation with regards to ICH&D
skills in Europe and to engage in promotion actions ai@teouilding up and attracting
more ICT research expertise in Europe. This indudeareness raising, agreeing on
benchmarking and reliable data collection metha#tting, sharing and implementing
best practices, evaluation and re-design of ICTricwia, international co-operation
relating to the move of researchers and profeslsioaad other relevant issues. This
requires the active involvement of relevant stakddrs with sufficient influence on
educational and training systems at Member St#esbciated Country level and with
access to information relevant to skill buildingielaction should take particular account
of specific requirements from women and young peofidne CSA is expected to be
supported for a budget of up to EUR 400 000.

b) Networking actions to raise awarenesspo#-commercial procuremenh Europe and
exchange experiences between stakeholders, asasvétl debate concrete mid-to-long
term public needs that would require the develogroénew technology solutions with a
potential role for pre-commercial procurement sigas. These actions should involve in
particular states' procurement authorities. Itdseeted that 3 CSAs will be supported for
a budget of up to EUR 400 000 each.

c) Co-ordinated approach to the setting-upitdred research facilities excellence centres or
clusters Emphasis should be on complementary or commomig of investments in
research infrastructures centres and clusters,eisas on widening access to and use of
these. This requires a tighter coordination anthbokation between all stakeholders and
especially between Member States / Associated @esrtdr between regional authorities.
It is expected that 3 CSAs will be supported fudget of up to EUR 400 000 each.
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d) Coordination of the research in the economics of W& bringing together the main
research groups in Europe addressing for exammeagsessment of ICT induced
investment in intangibles, the assessment of tipadanof ICT R&D expenditures and ICT
R&D policy on productivity, the economic impact I&fT as an enabler of new inventions
and R&D externalities in and between indusiriasd betweertountries. One CSA is
expected to be supported for a budget of up to BOROOO.

e) A platform to facilitate access to finance for ewative SMEs participating in the
ongoing ICT projects in the Framework Programmeap®ut will go to one Coordination
and Support Action that enables efficient inte@wi between SMEs involved in the
projects and Venture Capital firms, Business Angamisl other private equity firms
investing in high growth SMEs in the ICT field. Up 2 CSAs are expected to be
supported for a total budget of up to EUR 700 000.

Expected impact

» Reinforced ICT R&D expertise in Europe.

» Higher level of awareness of opportunities in pseamercial procurement in Europe and
improved collaboration between stakeholders.

* More cost-efficient and effective set-ups of sharedearch facilities and excellence
centres.

* Improved understanding of the socio-economic imgpatiCT R&D.
* Improved access to finance for innovative SMEs.

Funding scheme

CSA

Indicative budget distributidn

EUR 4 million
Call

ICT call 4

Obijective ICT-2009.9.4 : Strengthening Cooperatiomn ICT R&D in an Enlarged
Europe

Target outcome

Reinforcing the cooperation between research teamuss the enlarged Europe in a specific
ICT field.

Actions will include the secondment of PhD or pgstduate students and researchers as well
as organisation of targeted research workshopgwaguts in view of improving collaboration
in Community-supported ICT research projects.

Around ten CSA of the order of EUR 500 thousandheae expected to be funded. Within
each CSA, the majority of the funding is expectetl¢ dedicated to the secondment scheme.

Expected impact
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* Reinforced networking and better exploitation ofTIR&D synergies in an enlarged
Europe.

* Improving the level of excellence of ICT researclhoas Europe.

* Wider participation in Community-supported ICT rassh projects across the enlarged
Europe.

Funding scheme
CSA

Indicative budget distributidn

EUR 5 million
Call

ICT call 4
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5 Implementation of calls”

WP 0¢-1C Call 4 Call 5 Call 6 FET Open | Joint call
1. Pervasive and Trustworthy Network and Service
Infrast ructure 557
1.1 The Network of the Future 190 110 80
1.2 Internet of Servicespoftware & virtualisatior 11C 110
1.3 Internet of Things and enterprise environments 37 37
1.4 Trustworthy ICT 90 90
1.5 Networked Media & 3D Intern 8C 80
1.6 Future Internet Experimental Facilty & 50
Experimentally-driven Research 50
2. Cognitive Systems, Interaction, Robotics 179
2.1 CognitiveSystemsand Robotis 152 73 80
2.2. Language Based Interaction 26 26
3. Components, systems, engineeri 37t
3.1 Nanoelectronics Technology 35 35
3.2 Design of Semiconductor Components gnd 25
Electronic-based Miniaturised Systems 25
3.3 Flexible, Organic and Large Area Electronics 60 60
3.4 Embedded Systems Design 28 28
3.5 Engineering of Networked Monitoring and Control 32
Systems 32
3.6 Computing Systems 25 25
3.7 Photonics 6C 10 50
3.8 Organic Photonics and other Disruptive Phot®nic 30
Technologie 3C
3.9 Microsystems and Smart Miniaturised Systems 80 80
4. Digital Libraries and Content 188
4.1 Digital libraries and digital preservation 69 69
4.2 Technolog-Enhanced Learnir 49 49
4.3 Intelligent information management 70 70
5. Towards sustainable and personalised healthce 161
5.1 Personal Health Systems 63 63
5.2 ICT forPatient Safet 3C 30
5.3 Virtual Physiological Human 63 63
5.4: International Cooperation on Virtual Physioted 5
Human 5
6. ICT for Mobility, Env'l Sust. & Energy Efficienc y 154
6.1 ICT for Safety and Energy Efficiency in Mobjlit 53 53
6.2 ICT forM obility of the Future 37 37
6.3 ICT for Energy Efficiency 30 30
6.4 ICT for Environmental Services & Climate Change 24
Adaptation 24
6.5 Novel ICT solutions for Smart Electricit) 10
Distribution Networks(Joint Call ICT+Energy’ 1C
7. ICT for independent living, Inclusion &
Participatory governance 73
7.1 ICT and Ageing 24 24

30 The amount for call 4, part of the amount for &alpart of the FET Open call and the joint call{Energy
are from the 2009 budget under the condition tatppropriations foreseen in the preliminary doatiget for
2009 are adopted without modifications by the btalyeauthority. The remaining amount for call 5] 6aand
FET-Open is expected to be added from the 2010dtddgwhich a new financing decision to cover loelget
for that year will be requested at the approptiate.
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7.2 Accessible and Assistive ICT 34 34

7.3 ICT for Governance and Policy Modelling 15 15

Future and Emerging Technologie 171

FET-Open 61 61
FET-Proactivt 11¢ 39 39 32

Horizontal Actions 223

9.1 International Cooperation 12 7 5

9.2 Supplements to Support International Coopematio 0.6 0.3 0.4
betweerOngoingProject: 1.3

9.3 General Accompanying Measures 4

9.4 : Strengthening Cooperation in ICT R&D in an

Enlarged Europe 5

Total 1880.3 800.6 722.3 286.4 61 10

Other expenditures
Independent experts assisting in proposal evaluatis and project reviews

The ICT priority will support independent expertssigting in proposal evaluations,
project reviews and for the ICT theme evaluatioth amonitoring.

ICT conference, studies, evaluations and reviews

In addition to calls for proposals, calls for termlare also expected to be published on
specific activities that the ICT priority will suppt. These include:

— The organisation of the ICT biannual conference.

— Studies including socio-economics and impact amalsteidies and studies to support
the monitoring, evaluation and strategy definitionthe ICT priority in FP7 as well as
publications and support to other events (e.g. rimfgion, communication,
dissemination etc.).

Details will be provided in the texts of these sdtir tender.

The International Human Frontier Science Programm®@rganisation

As foreseen in the Cooperation Specific Programmeamnual subscription to the
International Human Frontier Science Programme fisgéion (HFSPOY will be

made jointly with the 'Health' therffe This will allow EU non-G8 Member States to
fully benefit from the Human Frontier Science Pwogme (HFSP) and provide
increased visibility for European research. Accogdito the conclusions of the
Intergovernmental Conference held in Ottawa in Jw2@07 the Community
subscriptions for 2009 and 2010 will be EUR 3 9810 Gand EUR 4 153 000,
respectively. Out of the total Community subscaptEUR 1 593 000 will be paid in

3 The European Community is a Management Suppory Bagmber) of the HFSP Organisation (HFSPO) and
has funded HFSP under previous Framework Programmes

32 |n accordance with Article 14(d) of Regulation (B@® 1906/2006 of 18 December 2006 laying down the
rules for the participation of undertakings, resharentres and universities in actions under tivergh
Framework Programme and for the disseminations#arch results (2007-2013).
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2009 and EUR 1 661 000 in 2010 from this Th?—ﬁxmd the remainder from the Health
Theme.

IMS Secretariat

The ICT Theme will support the Intelligent Manufadghg Systems secretariafor an
amount of EUR 140 000 in 2009.

ICT Contribution to General FP7 Activities
Risk Sharing Finance Facility

In addition to direct financial support to partiaigs in RTD actions, the Community
will improve their access to private sector finarme contributing financially to the
'Risk-Sharing Finance Facility' (RSFF) establistydthe European Investment Bank
(EIB).

The Community contribution to RSFF will be used, thg Bank, in accordance with
eligibility criteria set out in the work programm€o-operation' (Annex 4). RSFF
support is not conditional on promoters securingntg resulting from calls for
proposals described herein, although the combimatiogrants and RSFF-supported
financing from EIB is possible.

The Specific Programme 'Cooperation’ stipulates tiha Community contribution to
RSFF will be funded by proportional contribution$ all Themes, except Socio-
economic Sciences and the Humanities. The amaunttibuted by the ICT Theme will
be committed entirely in 2007.

The use of the Community Contribution from the Siiedrogramme 'Cooperation’
will be on a 'first come, first served' basis andl wot be constrained by the
proportional contribution of Themes. Further inf@ation on the RSFF scheme is given
in Annex 4 of the Cooperation work programme.

Other contributions
In addition to RSFF, the ICT priority will also coibute to other general activities

including the Cordis service, EUREKA membershig @OST Programme and cross-
cutting ERA-NETs. A summary of this contributiongizen below:

COST EUR 9 36C 495
ERANET (Experts) | EUR 58 096
CORDIS EUR 3 34C51€
EUREKA EUR 101 668
Total EUR 12 860 775

33 n accordance with Article 108(2)(d) of the FinaldRegulation and Article 160a of the detailed sudéthe
implementation of the Financial Regulation.

* For more information on IMShttp://cordis.europa.eu/im$he European Community participates according
to Article 108(2)(d) of the Financial Regulation.
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A summary table of all the above expendituresveigin Appendix 4 of this document.

Call title: ICT call 4

e Call identifier: FP7-ICT-2009-4

» Date of publicatioft: 19 November 2008
e Deadliné® 1 April 2009, at 17:00.00 Brussels local time

 Indicative budgét: EUR 801 million
See indicative budget breakdown in section 5 ot@lework programme.

» Topics called:

Systems Design

Challenge Objectives Funding
scheme#®
Challenge 1: Pervasive and ICT 2009.1.1 The Network of CP
Trusted Network and Service the Future
Infrastructures
ICT 2009.1.5 Networked Media CP, NoE, CSA
& 3D Interne
Challenge 2: Cognitive systems, | ICT 2009.2.1 Cognitive CP, NoE, CSA
interaction, robotics Systems and Robotics (CA only)
ICT 2009.2.2. Language-Based CP, NoE
Interaction
Challenge 3: Components, ICT 2009.3.2 Design of CP, CSA
systems, engineering Semiconductor Components
and Electronic-based
Miniaturised Systems
ICT 2009.3.3 Flexible, Organic  CP, NoE, CSA
and Large Area Electronics
ICT 2009.3.4 Embedded CP, CS#

ICT 2009.3.6 Computing
Systems

CP (STREP only)
CSA

ICT 2009.3.7 Photonics

ERA-NET Plus

ICT 2009.3.8 Organic Photoni¢

and other Disruptive Photonics
Technologie

S

CP (STREP only)
NoE

Challenge 5: Towards sustainabl

ICT 2009.5.1 Personal Health
System

CP, CSA (SA

% The Director-General responsible for the call maylish it up to one month prior to or after theisaged date of

publication.

3 At the time of the publication of the call, ther@itor-General responsible may delay this deadijnep to two months

37 All budgetary figures given in this work programiae indicative. Following the evaluation of propiss the final budget
awarded to actions implemented through calls foppsals may vary by up to 10% of the total valuéhefindicated budget
for each call. Any repartition of the call budgetyralso vary by up to 10% of the value of the iatikd budget for the call.
%8 Each proposal must indicate the type of fundiriteste used (IP or STREP for CP, where applicablepC®A for CSA,

where applicable- see Appendix 2)
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and personalised healthcar only)
ICT 2009.5.2 ICT for Patient CP, CS/(SA
Safety only)

ICT 2009.5.4: International
Cooperation on Virtual
Physiological Human

CP (STREP onl

Challenge 6: ICT for mobility,

environmental sustainability and

energy efficiency

ICT 2009.6.1 ICT for Safety
and Energy Efficiency in
Mobility

CP, CS/

ICT 2009.6.3 ICT for Energy

CP (STREP only)

Efficiency CSA (CA only)
ICT 2009.6.4 ICT for CP (STREP only)
Environmental Services & CSA (SA only)
Climate Change Adaptati

Challenge 7: ICT for independent| |CT 2009.7.1 ICT and Ageing CP, CS/

living, inclusion and participatory

governance
ICT 2009.7.2 Accessible and CP, CS£(CA
Assistive ICT only)

ICT 2009.7.3 ICT for
Governance and Policy
Modelling

CP (STREP only)
CSA

Future and emerging technologie | ICT 2009.8.1 Concurrent Terar CF
Device Computing
ICT 2009.8.2 Quantum CP (IP only

Information Foundations and
Technologies

ICT 2009.8.3 Bio-chemistry-
based Information Technology,

CP (STREP onh

ICT 2009.8.9 Coordinating
Communities, Plans and
Actions in FET Proactive
Initiatives

CSA

ICT 2009.8.10 Identifying new
research topics, Assessing
emerging global S&T trends in
ICT for future FET Proactive
initiatives

CSA

Horizontal support actions

ICT 2009.9.1 International
Cooperation

CSA (SA only

ICT 2009.9.2
Supplements to support
International Cooperation
between ongoing projects

NA

ICT 2009.9.3 General
Accompanying Measures

CSA
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ICT 2009.9.4 : Strengthening CSA
cooperation in ICT R&D in an
enlarged Europe

Eligibility conditions:

The minimum number of participating entities reedirfor all funding schemes, is set out
in the Rules for Participation. See Appendix 1 led 1CT work programme for further
details on the minimum number of participants.

Evaluation procedure:

— A one-stage submission procedure will be followed.

— The evaluation criteria and sub-criteria (includimgights and thresholds), together
with the eligibility, selection and award criterfay the different funding schemes are
set out in Annex 2 to the Cooperation work progranm

Indicative evaluation and contractual timetablas liexpected that the contract negotiations
for the shortlisted proposals will start as of Juaky 2009.

Consortia agreements: Participants in all actiasilting from this call are required to
conclude a consortium agreement.

The forms of grant which will be offered are spiecifin Annex 3 to the Cooperation work
programme.

Call title: ICT call 5

Call identifier: FP7- ICT -2009-5

Date of publicatioff: 31 July 2009

Deadliné® 3 November 2009

Indicative budgét: EUR 722million

See indicative budget breakdown in Section 5 ol@¥ework programme.

Topics called:

Challenge Objectives Funding
scheme®’
Challenge 1: Pervasive and ICT 2009.1.1 The Network of CP, NoE, CSA
Trusted Network and Service the Future (call 5)
Infrast ructures
ICT 2009.1.2 Internet of CP, CSA
Services, Software &
virtualisation

% The Director-General responsible for the call ppaylish it up to one month prior to or after theisaged date of
publication.

40 At the time of the publication of the call, the Bitor-General responsible may delay this deadineptto two months

41 All budgetary figures given in this work programare indicative. Following the evaluation of proglss the final budget
awarded to actions implemented through calls foppsals may vary by up to 10% of the total valuthefindicated budget
for each call. Any repartition of the call budgetyralso vary by up to 10% of the value of the iatid budget for the call.
42 Each proposal must indicate the type of fundiriteste used (IP or STREP for CP, where applicablepC®A for CSA,

where applicable- see Appendix 2)
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ICT 2009.1.3 Internet of Things CP, CSA
and enterprise environments
ICT 2009.1.4 Trustworthy ICT CP, NOE, CSA
ICT 2009.1.6 Future Internet CP, CSA (CA
Experimental Facility and only)
Experimentally-driven Research
Challenge 3: Components, ICT 2009.3.1 Nanoelectronics CP, NoE, CSA
systems, engineering Technology
ICT 2009.3.5 Engineering of CP, NoE, CS/
Networked Monitoring and (CA only)
Control Systernr
ICT 2009.3.7 Photonics CP, CS#
ICT 2009.3.9 Microsystems and CP, CS/
Smart Miniaturised Systems
Challenge 4: Digital Libraries ICT 2009.4.2 Technology- CP, NoE, CS;
and Content Enhanced Learning
ICT 2009.4.3 Intelligent CP, NoE, CS/
information manageme
Future and emerging technologie | |CT 2009.8.4 Human-Computer CF (IP only)
Confluence
ICT 2009.8.5 Self-Awareness in CF

Autonomic Systems

ICT 2009.8.6 Towards Zero-
Power ICT

CP (STREP only

ICT 2009.8.9 Coordinating CSA
Communities, Plans and

Actions in FET Proactive

Initiatives

ICT 2009.8.10 Identifying new, CSA

research topics, Assessing
emerging global S&T trends in
ICT for future FET Proactive
initiatives

Eligibility conditions:

The minimum number of participating entities reedirfor all funding schemes, is set out
in the Rules for Participation. See Appendix 1 led 1CT work programme for further
details on the minimum number of participants.

Evaluation procedure:

— A one-stage submission procedure will be followed.

— The evaluation criteria and sub-criteria (includimgights and thresholds), together
with the eligibility, selection and award criterfay the different funding schemes are
set out in Annex 2 to the Cooperation work progranm

Indicative evaluation and contractual timetablas liexpected that the contract negotiations
for the shortlisted proposals will start as of JagiFebruary 2010.
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» Consortia agreements: Participants in all actiawilting from this call are required to
conclude a consortium agreement.

» The forms of grant which will be offered are spiedifin Annex 3 to the Cooperation work
programme.

Call title: ICT call 6

» Call identifier: FP7-1CT-2009-6
« Date of publicatioff: 24 November 2009
« Deadliné* 13 April 2010
« Indicative budgéf: EUR 286 million
See indicative budget breakdown in section 5 ot@lework programme.

» Topics called:

Challenge Objectives Funding
scheme®’®
Challenge 2: Cognitive systems, | ICT 2009.2.1 Cognitive CP, CSA (CA
interaction, robotics Systems and Robotics only)
Challenge 4: Digital Libraries ICT 2009.4.1 Digital Libraries CP, NoE, CSA
and Conteni andDigital Preservatio
Challenge 5: Towards sustainabl| |[CT 2009.5.3 Virtual CP, CA
and personalised healthcare Physiological Human
Challenge 6: ICT for mobility, ICT 2009.6.2 ICT for Mobility CP, CS/(CA
environmental sustainability and | of the Future only)
energy efficiency
Future and emerging technologie | ICT 2009.8.7 Molecular Scale| CF
Devices and Systems
ICT 2009.8.8 Brain-inspired CF
ICT
ICT 2009.8.9 Coordinating CSA
Communities, Plans and
Actions in FET Proactive
Initiatives
ICT 2009.8.10 Identifying new| CSA
research topics, Assessing
emerging global S&T trends in
ICT for future FET Proactive
initiatives

“3The Director-General responsible for the call maylish it up to one month prior to or after theisaged date of
publication.

44 At the time of the publication of the call, ther&itor-General responsible may delay this deadijnep to two months

45 All budgetary figures given in this work programare indicative. Following the evaluation of prodssthe final budget
awarded to actions implemented through calls foppsals may vary by up to 10% of the total valuthefindicated budget
for each call. Any repartition of the call budgetyralso vary by up to 10% of the value of the iatid budget for the call.
46 Each proposal must indicate the type of fundiriteste used (IP or STREP for CP, where applicablepC®A for CSA,

where applicable- see Appendix 2)
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Horizontal support actions ICT 2009.9.1 International CP (STREP/SIC/
Cooperation only)

ICT 2009.9.2 CF
Supplements to support

International Cooperation
between ongoing projects

Eligibility conditions:
The minimum number of participating entities reedirfor all funding schemes, is set out

in the Rules for Participation. See Appendix 1 led 1CT work programme for further
details on the minimum number of participants.

Evaluation procedure:

— A one-stage submission procedure will be followed.

— The evaluation criteria and sub-criteria (includimgights and thresholds), together
with the eligibility, selection and award criterfay the different funding schemes are
set out in Annex 2 to the Cooperation work program

Indicative evaluation and contractual timetablas liexpected that the contract negotiations
for the shortlisted proposals will start as of Juaky 2010.

Consortia agreements: Participants in all actiasilting from this call are required to
conclude a consortium agreement.

The forms of grant which will be offered are spiecifin Annex 3 to the Cooperation work
programme.

Call title: FET Open

Call identifier: FP7-ICT-2009-C

Date of publicatioff: 19 November 2008

Date from which proposals are receivable: 1 JanR@d®.
Deadliné® 31 December 2010, at 17:00.00, Brussels, lowa'ti

Indicative budgéf: EUR 61 million which is expected to be committed for successful
proposals from the cut-off dates up to and inclgd2®%/1/2010 (batch 5 to batch 8). A
minimum of EUR 10 million and a maximum of EUR 20llimn will be allocated per
batch.

Topics called:

47 The Director-General responsible for the call rpalglish it up to one month prior to or after theisaged date of
publication.

“8 At the time of the publication of the call, the Bitor-General responsible may delay this deadijneptto two months
4%t is planned that the call will subsequently leeaded beyond 31/12/2010

0 All budgetary figures given in this work programare indicative. Following the evaluation of propesthe final budget
awarded to actions implemented through calls foppsals may vary by up to 10% of the total valuthefindicated budget
for each call. Any repartition of the call budgetyralso vary by up to 10% of the value of the iatid budget for the call.
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Challenge Objectives Funding scheries

Future and emerging| ICT-2009.8.0 FET-Open: CP (STREP only)
technologies Challenging current thinking CSA

 Eligibility conditions:

Eligibility, evaluation, selection and award critersee Appendix 5 of the work programme
for specific eligibility and evaluation criteria picable to FET Open.

« Evaluation procedure:

- proposals for STREPs have to be submitted in twgest first ashort, strictly
anonymousproposal of maximum five pagésxcluding a title page) is submitted
describing the key objectives and motivation fa pnoposed work;

- shortproposals may be submitted at any tifrmam the opening of the call until the
final closure date (currently 31/12/2010 — see rfotd®). They are evaluated
anonymously as they come in with the help of reneetuators;

- if the short proposal is successful, the proposers are invitegdubmit afull
proposal by a specified cut-off date. This cut-dtite is determined by the
submission date of th&hort proposal, as indicated in the table below;

- full proposals are evaluated through a combination ofote evaluation and
panels of experts that convene in Brussels; theyar evaluated anonymously.

- proposals for CAs are submitted in one stage amahair evaluated anonymously.

Short STREP proposal start dafiort STREP proposal end daell STREP and CSA cut-off

Batch  |[submission period submission period date (at 17:00 Brussels time)

5 7/5/2008 2/09/2008 20/01/2009
6 3/09/2008 6/01/2009 26/05/2009
7 7/01/2009 5/05/2009 22/09/2009
8 6/05/2009 8/09/2009 26/01/2010
9 9/09/2009 12/01/2010 6/07/2010
10 13/01/2010 11/05/201D 28/09/2010
11 12/5/2010 7/09/2010 25/01/2011
12 8/09/2010 4/01/2011 24/05/2011

FET-Open proposals submitted to batch 5 and FETA@pert STREP proposals submitted to
batch 6 will be evaluated based on call text amgiklity, evaluation, selection and award
criteria set-out in ICT work programme 2007/2008.

Indicative evaluation and contractual timetable:
— Evaluation results fahortproposals: three months from proposal reception;

— Evaluation results fdull proposals: three months from the cut-off or closilate.

» Consortia agreementt is not mandatory that participants in RTD acsiagasulting from
this call conclude a consortium agreement althogsgbhh agreements are strongly
recommended.

®1 Each proposal should indicate the type of fundiciieme used (IP or STREP for CP, where applic#\eor
SA for CSA, where applicable)
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Call title: Joint call ICT & Energy

« Call identifier: FP7-ICT-ENERGY-2009-1

« Date of publication: 8 December 2668

« Deadline: 31 March 2089at 17.00.00, Brussels local time

« Indicative budgef °* EUR 20 million from the 2009 budget of which
- EUR 10 million from Theme 3 - Information and Cammnication Technologies (ICT)
- EUR 10 million from Theme 5 — Energy

The final budget awarded to this call, following tbvaluation of proposals, may vary by up
to 10% of the total value of the call.

* Topics called:

The topic is evaluated and implemented jointly tnwe tEnergy' and 'Information and
Communication Technologies' Themes. It is identinadach theme. When applying for this
call please use one of the activity codes belowhEaioposal should be submitted only once.

Activity/ Area Topics called Funding Schemes

ICT CHALLENGE 6: ICT FOR MOBILITY, ENVIRONMENTAL SUSTAINABILITY

AND ENERGY EFFICIENCY
ICT-2009.6.5 Novel ICT solutions for Smart Electricity Collaborative

Distribution Networks project®

ACTIVITY ENERGY.7: SMART ENERGY NETWORKS

ENERGY.2009.7.3.5 Novel ICT solutions for Smart Electricity Collaborative
Distribution Networks Project®

 Eligibility conditions:

The evaluation criteria and sub-criteria (includingights and thresholds), together with
the eligibility, selection and award criteria, five different funding schemes are set out in
Annex 2 to the Cooperation work programme

The minimum number of participating entities reedirfor all funding schemes, is set out
in the Rules for Participation: For Collaborativejects, the minimum condition shall be
the participation of 3 independent legal entitesch of which is established in a Member
State or Associated Country and no two of whichestablished in the same Member State
or Associated Country.

» Evaluation procedure:

%2 The Director-General responsible for the call malish it up to one month prior to or after theisaged date of
publication

>3 At the time of the publication of the call, ther®itor-General responsible may delay this deatinep to two months

54 All budgetary figures given in this work programare indicative. Following the evaluation of propesthe final budget
awarded to actions implemented through calls foppsals may vary by up to 10% of the total valuthefindicated budget
for each call. Any repartition of the call budgetyralso vary by up to 10% of the value of the iatid budget for the call.
%5 Under the condition that the preliminary draft betifor 2009 is adopted without modification by thelgetary authority
% The objective is to support a number of "Smalnedium-scale focused research actions"
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A one-stage submission procedure will be followed.
Proposals will be evaluated in a single-step proced

» Indicative evaluation and contractual timetablealdations of proposals are expected to
be carried out during the months of May/June 2009s expected that the contract
negotiations for the shortlisted proposals willdpen from June/July 2009.

» Consortia agreements are requiredafbiactions.
» Particular requirements for participation, evaloatnd implementation:

As a result of the evaluation, a ranked list ofgareals retained for funding will be drawn
up as well as a reserve list of proposals that l@yunded in case budget becomes
available during negotiations.

The forms of grants and maximum reimbursement ratesh will be offered are specified
in Annex 3 to the Cooperation work programme.

6 Indicative priorities for future calls

Challenges are expected to remain largely validobeythe first and second work
programmes as they express aims to be achievedlihld years timeframe. For the next
work programmes, changes will take place within shepe of the Framework and Specific
Programmes. They will take into account the exmerefrom the first calls as well as
technological developments, socio-economic evohstiand political priorities.
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Appendix 1: Minimum number of participants

Minimum number of participants ®> as set out in the Rules for Participation

Funding scheme Minimum conditions

Collaborative project At least 3 independent leggalties, each
of which is established in a MS or AC,
and no two of which are established in the
same MS or AC.

Collaborative project for At least 4 independent legal entities. Of
specific cooperation actions | these, 2 must be established in different
dedicated to international MS or AC. The other two must be
cooperation partner countrieg established in different international
(SICAS) cooperation partner countr

Network of excellence At least 3 independent |legpities, each

of which is established in a MS or AC,
and no two of which are established in the
same MS or AC.

Co-ordination action At least 3 independent leggdlties, each
of which is established in a MS or AC,
and no two of which are established in the
same MS or AC.

Support actior At least 1 independent legal ent

5" MS = Member States of the EU; AC = Associated Ogui/here the minimum conditions for an indirectia are
satisfied by a number of legal entities, which thgeform one legal entity, the latter may be tble garticipant, provided
that it is established in a Member State or Asgediaountry
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Appendix 2: Funding schemes

1. Collaborative projects (CP)

Support to research projects carried out by coissasith participants from different
countries, aiming at developing new knowledge, neghnology, products, demonstration
activities or common resources for research. The size, scofeinternal organisation of
projects can vary from field to field and from topo topic. Projects can range from small or
medium-scale focused research actions to large-setgrating projects for achieving a
defined objectiveProjects may also be targeted to special grougsasiSMEs

The Funding Scheme allows for two types of projeote financed: apmall or medium-
scale focused research actiony',large-scale integrating projects

a) Small or medium-scale focused research actiq®8d REP)

Purpose

Small or medium-scale focused research projectiREF]) are objective-driven research
projects, which aim at generating new knowledgeluiing new technology, or common
resources for research in order to improve Europmanpetitiveness, or to address major
societal needs. They have clearly defined sciendifid technological objectives directed at
obtaining specific results, which could be applleah terms of development or improvement
of products, processes, services or policy.

STREPSs target a specific research objective ingphfocused approach. They have a fixed
overall work plan where the principal deliverabbe® not expected to change during the
lifetime of the project.

Size and resources

There must be at least three ‘legal entities’ dstladd in different EU Member States or
Associated countries. The entities must be indepretnof each other.

A higher number of participants may be specifiecaarall-by-call basis: check the call fiche.

The size, scope and internal organisation of colative projects can vary from research
theme to research theme and from topic to topiainguFP6 the number of participants in
STREPs for the IST priority varied from 6 to 15 fg@pants and the EC contribution varied
between EUR 1 million and EUR 4 million, with aneaage around the EUR 2 million.

Duration

STREPs are expected to last typically eighteen hsotd three years. However, there is no
formal minimum or maximum duration.

Activities
The activities to be carried out in the contexa@TREP can include:

a) research and technological development activitie$lecting the core activities of the
project, aimed at a significant advance beyoncttablished state-of-the-art

b) demonstration activities, designed to prove théiliist of new technologies that offer
a potential economic advantage, but which cannotdremercialised directly (e.g.
testing of product-like prototypes)
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Cc) management activities, over and above the techmealagement of individual work
packages, linking together all the project comptsxand maintaining communication
with the Commission.

SICAs

STREPs may also be used to support a special foimteonational co-operation projects, the
so-called Specific International Cooperation AcidBICASs) with ICPC countries in areas of
mutual interest and dedicated to cooperation oitsogelected on the basis of their scientific
and technological competences and needs.

These SICAs have specific rules for participatieor the SICA projects there must be at least
four independent legal entities of which at leagt must be established in different Member
States or Associated countries and at least twa bausstablished in different ICPC countries
in the target regions defined in the objectivetfa project.

A higher number of participants may be specifiecaarall-by-call basis: check the call fiche.
Financial Regime

Reimbursement will be based on eligible costs (thase maximum rates of reimbursement
specified in the grant agreement for different syjpé activities within the project). In some
cases the reimbursement of indirect costs is basedflat rate.

The work programmes shall specify if other formsr@mbursement are to be used in the
actions concerned. Participants in Internationadfi&sation Partner countries (see Annex 1 of
the Cooperation work programme) may opt for a l.smm.

Specific Characteristics

The description of work (Annex 1 to the grant agreat) is normally fixed for the duration
of the project.

The composition of the consortium is normally fixed the duration of the project.

b) Large-scale integrating projectdP)

Purpose

Large scale integrating collaborative projects (HP¢ objective-driven research projects,
which aim at generating new knowledge, including/technology, or common resources for
research in order to improve European competitisgner to address major societal needs.
They have clearly defined scientific and technatafjobjectives directed at obtaining specific
results, which could be applicable in terms of d@wment or improvement of products,
processes, services or policy. As such, they may lak targeted to special groups, such as
SMEs.

Large scale integrating projects have a compretenprogramme' approach: including a
coherent integrated set of activities dealing watlrange of aspects and tackling multiple
issues and aimed at specific deliverables; theliebwia large degree of autonomy to adapt
content and partnership (all types of stakeholders) update the work plan, where/as
appropriate.

Size and resources

There must be at least three ‘legal entities’ dstfadd in different EU Member States or
Associated countries. The entities must be indepretnof each other.

A higher number may be specified on a call-by-baBis: check the call fiche.
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The size, scope and internal organisation of colative projects can vary from research
theme to research theme and from topic to topicingu=P6 the number of participants in IPs
for the IST priority varied between 10-20 and th&lt EC contribution was between EUR 4
million and EUR 25 million, with an average arouedR 10 million .

Duration

IPs are expected to last typically three to fivarge However, there is no formal minimum or
maximum duration.

Activities
The activities to be carried out in the contexanflP can include (indents a) and/or b) being a
must):

a) research and technological development activitigfiecting the core activities of the
project, aimed at a significant advance beyondttablished state-of-the-art

b) demonstration activities, designed to prove théiliist of new technologies that offer
a potential economic advantage, but which cannotdremercialised directly (e.g.
testing of product-like prototypes)

c) activities to disseminate research results andrépare for their uptake and use,
including knowledge management and IPR protection

d) management activities, over and above the techmealagement of individual work
packages, linking together all the project comptsxand maintaining communication
with the Commission

e) training of researchers and key staff, includingesech managers and industrial
executives (in particular for SMEs and any poténtszrsof the knowledge generated
by the project). The training should aim to imprdkie professional development of
the personnel concerned

f) other activities, if required
Financial Regime

Reimbursement will be based on eligible costs (thase maximum rates of reimbursement
specified in the grant agreement for different syjpé activities within the project). In some
cases the reimbursement of indirect costs is basedflat rate.

The work programmes shall specify if other formsr@imbursement are to be used in the
actions concerned. Participants in Internationadfi&wation Partner countries (see Annex 1 of
the Cooperation work programme) may opt for a l.smm.

Specific Characteristics

A sequence of updates of the description of workn@x 1 of the grant agreement) may be
provided for in the grant agreement.

Enlargement of partnership, within the initial betlgs possible.

2. Networks of Excellence (NoE)

Support toa Joint Programme of Activitiesmplemented by a number of research
organisations integrating their activities in aayivfield, carried out by research teams in the
framework of longer term co-operation. The impletadon of this Joint Programme of
Activities will require a formal commitment fromedhorganisations integrating part of their
resources and their activities.
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The funding scheme will support the long-term digabtegration of research resources and
capacities (researchers, services, teams, orgamsatinstitutions) in fields of strategic
importance for European research, through the lestatent of a single virtual centre of
research, in order to overcome demonstrable, dettah fragmentation, thus strengthening
European scientific and technological excellenca garticular research topic.

Networks of Excellence will aim at consolidating establishing European leadership at
world level in their respective fields by integragi at European level the resources and
expertise needed for the purpose. This will beeaad through the implementation of a Joint
Programme of Activities (JPA) aimed principally ateating a progressive and durable
integration of the research capacities of the nekwpartners while at the same time
advancing knowledge on the topic.

Since Networks of Excellence are aimed at tacklireggmentation of existing research
capacities, they should be implemented providet tha

» research capacity is fragmented in the (themate&g heing considered;

» this fragmentation prevents Europe from being cdimpe at international level in that
area;

» the proposed integration of research capacitylealtl to higher scientific excellence and
more efficient use of resources.

The implementation of the Joint Programme of Attg will require a formal commitment
from the organisations integrating part or the retyi of their research capacities and
activities.

The Joint Programme of Activities (JPA) is the edllve vehicle for achieving the durable
integration of the research resources and capacifithe Network of Excellence. In order to
do so, the JPA should consist of a coherent s@ttedjrating activities that the participants
undertake jointly. The JPA will have several comgus:

e activities aimed at bringing about the integratodrthe participants research activities on
the topic considered, such as:

0 establishing mechanisms for co-ordinating and eyt merging the research
portfolios of the partners

o staff exchange schemes
0 complete or partial relocation of staff

0 establishment of shared and mutually accessibleares equipment, managerial
and research infrastructures, facilities and sebvic

0 exploration of the legal requirements (facilitatbesriers) for durable integration,
0 setting up of joint supervisory bodies
0 measures for joint public relations ...

» jointly executed research to support the duralilegnation, e.g. systemic development, or
development of common tools, or at filling gapshe collective knowledge portfolio of
the network, in order to make the research faedituseable by the network. (NB: in
addition to this research, participants in a nekwaill pursue their 'own institutional
portfolio’, including research, development or desimtion in the area covered by the
network itself. The latter research, developmerda@monstration activities are not part of
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the ‘joint programme of activities' and thus wittrbe part of the eligible costs of the
network)

e activities designed to spread excellence, such as:

0 The main component of these activities will be mtjdraining programme for
researchers and other key staff;

o Other spreading of excellence activities may inetuddissemination and
communication activities (including public awaremeand understanding of
science), and, more generally, networking actisitie help transfer knowledge to
teams external to the network.

0 Spreading of excellence may also include the pramaif the results generated
by the network; in such a context, networks showtlien appropriate, include
innovation-related activities (protection of knodége generated within the
network, assessment of the socio-economic impactthef knowledge and
technologies used and development of a plan fosedisation and use of
knowledge), as well as any appropriate gender amdiical related activities

» all the network’s activities should be carried outhin a coherent framework for the
management of the consortium linking together &lé& tproject components and
maintaining communications with the Commission.

3. Coordination and support actions (CSA)

Support to activities aimed at coordinating or suppg research activities and policies
(networking, exchanges, trans-national accessstareh infrastructures, studies, conferences,
etc). These actions may also be implemented by snether than calls for proposals.

The Funding Scheme allows for two types of actitmbe financed: a)co-ordination or
networking actions®) 'specific support actions

a) Coordination or networking action€A)

Coordinating or networking actions will always hawebe carried out by a consortium of
participants, normally three from three differeatntries.

The coordination or networking actions cover thiéofeing activities:

the organisation of events - including conferenoesetings, workshops or seminars -,
related studies, exchanges of personnel, exchamge dissemination of good
practices, and, if necessary, the definition, ciggtion and management of joint or
common initiatives together of course with managaroéthe action.

The coordination and networking actions normaligtshes over a longer period.
b) Specific support action$SA)

Specific support actions may be carried out bynglsiparticipant, which can be based in any
member state, associated country or a third counmtrgrefore there are no restrictions on the
size of the consortium.

Although normally awarded following calls for pragads, there are also the possibilities to
award specific support actions through public prement carried out on behalf of the
Community or to grant support to legal entitiesnitifeed in the Specific Programmes or in
the work programmes where the Specific Programnrenipe the work programmes to

identify beneficiaries.
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The objective of specific support actions are tmtdbute to the implementation of the
Framework Programmes and the preparation of fubmmmunity research and technological
development policy or the development of synergiéth other policies, or to stimulate,

encourage and facilitate the participation of SMEisjl society organisations and their
networks, small research teams and newly develapedemote research centres in the
activities of the thematic areas of the Cooperatiozgramme, or for setting up of research-
intensive clusters across the EU regions.

The specific support actions can be of differepes/covering different activities:

0 monitoring and assessment activities, conferensespinars, studies, expert
groups, high level scientific awards and compeatiiooperational support and
dissemination, information and communication atitg, support for transnational
access to research infrastructures or preparatechnical work, including
feasibility studies, for the development of newrastructures, support for
cooperation with other European research schemeside by the Commission of
external experts, management or a combinationesfeth
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Appendix 3: Coordination of national or regional research programmes

The objective of these actions is to step up thepemation and coordination of research
programmes carried out at national or regional llewethe Member or Associated States
through the networkingf research programmes, towards their mutual ogenind the
development and implementation of joint activities.

Under FP7 the coordination of national or rese@rdgrammes is continued and reinforced.

Coordination projects can network four types ofiatigs: (1) Information exchange — (2)
Definition and preparation of joint activities —)(8Bnplementation of joint activities — (4)
Funding of joint trans-national research actions:

« ERA-NETs and other coordination actions launched under WBBing to submit a
follow-up proposal under FP7 have to propose angtamordination action focusing
directly on steps three and four, in order to aghigmutual opening and trans-national
research via joint/common calls, joint/common pemgmes or, if appropriate, other
joint trans-national actions. New coordinationi@ts, which address new topics and
without any experience from FP6, should addressast the first three steps, but are
encouraged to aim at the 'four step approach'essrithed above.

e Under ERA-NET Plus actions the Commission provides an incentive to the
organisation of joint calls between national orioegl research programmes by
'topping-up' joint trans-national funding with Comanity funding. These joint calls
will entail the award of grants to third partiesrji@pating in calls for proposals
launched under the ERA-NET Plus actions. Thesemr&tiequire programme owners
or programme managers from at least 5 different bkImor Associated States to plan
a single joint call with a clear financial commitmidrom the participating national or
regional research programmes. Full details of tRABET Plus scheme are given in
Annex 4 of the Cooperation work programme.
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Appendix 4: Distribution of budget commitment

The distribution of budget commitment for 2009 regented below. The amount for call 4,
part of the amount for call 5, part of the FET Opatl, the joint call ICT-Energy and the
AAL Joint National Programme are from the 2009 ketdgnder the condition that the
preliminary draft budget for 2009 is adopted withoodifications by the budget authority.
The remaining amount for call 5 and FET-Open iseexgd to be added from the 2010 budget
for which a new financing decision to cover the geidfor that year will be requested at the

appropriate time.

Indicative budget for the ICT Theme

2009 (EUR | 2010 (EUR
million) million)

FP%*ICT-200¢-4 801
FP7-1CT-2009-5 70 652
FP7-1CT-2009-6 286
FET Opel 35 26
Joint call ICT-Energy 10
General activities (see Section 4 13 TBC
Implementation of calls)
Other expenditures: 54 TBC

Independent experts assisting in proposal

evaluations and project reviews (15)

Annual ICT Conference (4)

Studies (6)

Publications and communication activities

and event support (2,9)

HSFP (1,5)

IMS secretariat (0,14)

AAL (25,6)
Estimated total budget allocation 983 TBC

%8 These amounts are covered by the 2010 budgethiohva financing decision will be requested at the

appropriate time.
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Appendix 5: FET eligibility, evaluation, selectionand award criteria

Eligible proposals under FET objectives will be lea#ed according to three criteria -
Scientific/Technological Quality, Implementationdaimpact. A score will be awarded for
each of these criteria, based on the considerdigiad below.

In addition to the eligibility criteria set out Annex 2 to the Cooperation work programme,
FET-Open short proposadse also subject to the following eligibility arita:
1. The length of Part B should not exceed 5 A4 pageduding a title page.
2. Part B should be fully anonymous, meaning that rafribe partners or authors should
be explicitly mentioned or be otherwise identifebl

1. S/T quality (in relation | 2. Implementation 3. Impact
to the topics addressed by
the call)
(Award) (Selection) (Award)

shortSTREP
(FET Open)

» Clarity of targeted
breakthrough and its
relevance towards a
long-term vision.

* Novelty and
foundational character

» Plausibility of the S/T
approach, as outlined.

(not applicable
to short STREP)

(not applicable
to short STREP)

Threshold: 3.5/5

» Clarity of targeted
breakthrough and its
relevance towards a
long-term vision.

* Novelty and
foundational character

» Specific contribution to

* Quality of workplan
and management.

* Quality and relevant
experience of the
individual participants.

e Quality of the
consortium as a whole

» Transformational impac
of the results on science
technology and/or
society.

» Contribution at the
European level towards
the expected impacts

progress in science and  (including listed in the work
technology. complementarity, programme.

STREP * Quality and balance). « Appropriateness of
effectiveness of the S/T+  Appropriate allocation measures envisaged fol
methodology. and justification of the the dissemination and/g

resources to be use of project results.
committed (person-
months, equipment,
budget).
Threshold: 3.5/5 Threshold: 3/5 Threshold: 3.5/5
Weight: Weight: 20% Weight:
= FET Open - 50% = FET Open - 30%
» FET Proactive - 40% » FET Proactive - 40%
» Clarity of objectives * Quality of workplan e Contribution at the

P and their relevance and management. European level towards
towards the long-term | «  Quality and relevant the expected impacts

gzl,[EJe;)ro' vision of the proactive experience of the listed in the

initiative.
* Integration of research
activities of appropriate

D

multidisciplinary

individual participants.

* Quality of the
consortium as a whole
(including

workprogramme under
the objective.
» Transformational impac

1)

of the results on science
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charactel

* Novelty and
foundational character

» Specific contribution to
progress in science an
technology.

* Quality and
effectiveness of the S/
methodology.

Threshold: 3.5/5

Weight: 40%

complementarity
balance).

» Appropriate allocation
and justification of the
resources to be
committed (person-
months, equipment,
budget).

Threshold: 3.5/5
Weight: 20%

technology and/c
society.

» Appropriateness of
measures envisaged fof
the dissemination and/g
use of project results,
and management of
intellectual property.

Threshold: 3.5/5
Weight: 40%

Coordination
and Support
Actions

» Clarity of objectives.

e Contribution to the co-
ordination and/or
support of high-risk
and high-impact
research, for new or
emerging areas or
horizontally.

* Quality and
effectiveness of the
coordination and/or
support activities.

» Quality of workplan
and management.

* Quality and relevant
experience of the

individual participants.

* Quality of the
consortium.

» Appropriate
management of the
resources to be
committed (person-
months equipment,
budget).

« Transformational impac
on the communities
and/or practices for
high-risk and high-
impact research.

» Appropriateness of
measures for spreading
excellence, use of
results, and
dissemination of
knowledge, including
engagement with
stakeholders.

Threshold: 3/5

Weight: 40%

Threshold: 3/5
Weight: 20%

Threshold: 3/5
Weight: 40%

Thresholds are set for each criterion, as indicatdtie tables above. In addition, an overall
threshold may also be set, as indicated in the taelow. A proposal failing to achieve any of
these threshold scores will be rejected.

Overall

Threshold
short STREP (FET Open) None
STREP 10.5/15
IP None
Coordination and Support 10.5/15
Actions
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Glossary

3D

Three Dimensional

Associated Countries

See Section 3 of the 'Guid@plicants'

ACP

Africa, Caribbean, Pacific

CA

Coordination action

Call for Proposals

As published in the Official dwal. Opens parts of the workprogramme

for proposals, indicating what types of actions [R¥ojects,
Accompanying actions etc.) are required. A provialdimetable for such
calls is included in the workprogramme

D

CIP Competitiveness and Innovation Programme
http://ec.europa.eu/enterprise/enterprise_polipifalex_en.htm

CMOS Complementary metal-oxide semiconductor

COST COST supports co-operation among scientigtsesearchers across
Europe http://www.cost.esf.org/

CSA Coordination and Support Action

EC European Commission (ec.europa.eu)

EIROForum Partnership of Europe's seven largestgovernmental research
organisations (http://www.eiroforum.org/)

ERA European Research Area

ETP European Technology Platform
http://cordis.europa.eu/technology-platforms/honmehtenl

EU European Union

EUREKA A Europe-wide Network for Industrial RTBvwww.eureka.be

Eurostars European innovation programme manag&UBREKA, to provide
funding for market-oriented research and developrspecifically with the
active participation of R&D-performing small and dinem-sized
enterprises (http://www.eurostars-eureka.eu/)

Evaluation The process by which proposals aremethwith a view to selection as
projects, or are not retained Evaluation is coretlithrough the
application of Evaluation Criteria identified ingtWorkprogramme.

FET Future and Emerging Technologies

FP Framework Programme (EU — Seventh FP is FP.75-etwrdis.europa.eu

HFSP Human Frontier Science Programv{v.hfsp.or)

ICPC International Cooperation Partner Countrieg (st in Annex 1 to the
Cooperation Work Programme)

ICT Information and communications technologies

ICTC Information and Communication Technologies Guttee

IMS Intelligent Manufacturing Systems Initiativietip:/www.ims.org)

loT Internet of Things

IP Large-scale integrating project

IP Internet Protocol

IPR Intellectual Property Rights
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Ipv6 Internet Protocol Version 6

IST Information Society Technologies (FP6 prograthme
ISTAG Information Society Technologies Advisory Gpo
ITRS International Technology Roadmap for Semicatohs
JTI Joint Technology Initiative

LED Light Emitting Diode

LoC Lab-on-Chip

NoE Network of Excellence

OLED Organic Light Emitting Diode

OLEFET Organic Light Emitting Field Effect Transist

P2P Peer to peer

QIPC Quantum information processing and commurdnati
QoS Quality of Service

RF Radio Frequency

RFID Radio Frequency Identification

RTD Research and Technology Development.

SFIT Smart Fabric Interactive Textile

SICA Specific International Cooperation Actions

SiP System in Package

SoC Systems on a- Chip

SA Specific Support Actions

SME Small or Medium Enterprise

STREPs Small or medium scale focused researchactio
TFT Thin Film Transistor
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