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I ntroduction

Space research is supported in Horizon 2020 umgeptiority "Industrial Leadership”,
in line with the main objective and challenge tstéy a cost-effective competitive and
innovative space industry (including SMEs) and aesle community to develop and
exploit space infrastructure to meet future Uniatiqy and societal needs. Building on
the successes of the Seventh Framework Programrzod 2020 will enable the
European space research community to develop itinevapace technologies and
operational concepts "from idea to demonstratiospace”, and to use space data for
scientific, public, or commercial purposes. Thidl@wnchor and structure space research
and innovation at the European level and address dspects identified in the
Commission Communication “EU Space Industrial BoliReleasing the Potential for
Growth in the Space Sector” (COM(2013) 108 finak8fFebruary 2013).

Actions will be carried out in conjunction with esgch activities of the Member States
and ESA, aiming at building up complementarity amatifferent actors. For this
purpose an enhanced coordination between the elifexctors is envisaged, notably at
the level of preparation of this work programme.

The Commission proposal for Horizon 2020 sets ttlewing motto for EU Space R&D
for 2014 to 2020 ‘Prepare for the increasing rolespace in the future and reap the
benefits of space now’.

The work programme has been structured to addness thallenges by:

* Prioritising the existing two EU Space flagshipskafropean Global Navigation
Satellite System (EGNSS) and Earth Observationimgajme benefits they can
generate in the coming years and ensuring thee-sfathe-art also in the future;

» Ensuring support for the third programmatic pripwof the EU space policy: the
protection of space infrastructure and in particulee setting up of a Space
Surveillance and Tracking system (SST) at Europeaeat;

* Ensuring support to EU industry to meet the obyesti defined in the
Commission communication on Space Industrial Polmtably to maintain and
enhance industry’s competitiveness and its valwencim the global market;

* Ensuring that Europe’s investments made in spdcastnucture are exploited to
the benefit of citizens; as well as supporting [pen space science; and

* Enhancing Europe’s standing as attractive parimeinternational partnerships in
space science and exploration.

A novelty in Horizon 2020 is the Open Research Btat which aims to improve and
maximise access to and re-use of research dataageteoy projects. While certain
Work Programme parts and areas have been explidélytified as participating in the
Pilot on Open Research Data, individual actiongdéghunder the other Horizon 2020
parts and areas can choose to participate in fbed?i a voluntary basis. The use of a
Data Management Plan is required for projects @p#ting in the Open Research Data
Pilot. Further guidance on the Open Research Ddtd B made available on the
Participant Portal.
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Call - Applications in Satellite Navigation - Galiked'
H2020-GALILEO-GSA-2014-2015

The European Global Navigation Satellite System NB5S), operated under civilian
control, encompasses satellite radio-navigatiortegysestablished under the Galileo
programme and European Geostationary Overlay SY&E&NOS).

The Galileo programme will provide GNSS servicesl ancrease availability and
reliability of other GNSS, while ensuring the Eueap non-dependence from other
GNSS systems. It will provide a strategic advantageEurope and generally maximise
the socio-economic benefits for the European cisze

Horizon 2020 will accompany the infrastructure a@gphent by 1) fostering the further
uptake of EGNSS in applications, 2) preparing tleeuse utilisation through the
development of PRS and 3) foreseeing the futuréugva of the EGNSS infrastructure.
This call for proposals refers to point number lowd) related to application
development.

These Horizon 2020 activities are complementatphéofunding of the infrastructure and
the operations of the EGNSS, which will come frdra budget of the Regulation of the
European Parliament and of the Council on the implgation and exploitation of
European satellite navigation systems.

To meet the overall objectives of the Galileo pamgme and to foster the uptake of
EGNOS and Galileo, the development of applicatisngital. New satellite navigation
applications are being developed every day, cogenamerous sectors of the world
economy. The expected global market will reach EA4R billion by 2020.

These activities will give European industry thghti opportunities to acquire the
knowledge and expertise required to compete innteenational environment. Small and
Medium Enterprises are key players for innovatiothis sector.

Part of the Horizon 2020 Space activities rela@GNSS for the period 2015-2020 will
be implemented by the European GNSS Agency inegtlimanagement in accordance
with Article 58(1)(c) of the Regulation (EU, Euratp No 966/2012 on the financial rules
applicable to the general budget of the Union aqkaling Council Regulation (EC,
Euratom) No 1605/2002 (the "Financial Regulatiofe Agency will use grants and
procurement as forms of funding in accordance Witticle 10 of the Regulation (EU)
No 1291/2013 establishing Horizon 2020. In accocdanvith Article 6 of that

! This call will be managed by the European GNSS Agency (GSA) subject to the conclusion of a delegation
agreement with the Commission.
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Regulation Horizon 2020 shall fund neither the taion nor the operation of the
Galileo programme.

The European GNSS Agency will manage all the phadethe project lifecycle in
accordance with the procedures set out in the BHor2020 Rules for Participation and
with due regard to the RegulatfofEU) No 1285/2013 on the implementation and
exploitation of the European satellite navigatigrstems (the "GNSS Regulation”),
where appropriate. To this end a delegation agreeowvering the 2015-2020 activities
will be concluded between the Commission and th®iean GNSS Agency, setting out
in detail the entrusted tasks and the arrangenassrsisring the protection of the financial
interests of the Union.

The European GNSS Agency has been chosen to a#trtiiese tasks in accordance with
its tasks under Article 14(2) of GNSS Regulatianparticular point ¢) and taking into

account the experience acquired from the implentientaof Seventh Framework

Programme/Galileo-related projects and its experiisthe field of application market

development.

The maximum Union contributions as well as the egponding Space activities related
to GNSS to be implemented by the European GNSS @&genil be decided annually by

the Commission in the context of the Horizon 202@rkVProgrammes. After the

adoption of the Work Programme, the Commission aigih with the European GNSS
Agency a transfer for funds agreement serving @al leommitment within the meaning

of Article 85 of the Financial Regulation.

Actions under this particular call should resulttie development of applications and
implementation of pilot projects with a potential tontribute to the growth and
strengthening of the European GNSS market andute &a impact on sectors where the
EU’s added value and cost effectiveness are thetage

The application of space technologies shall alscsiggported through the respective
Societal Challenges, where appropriate.

Proposals are invited against the following topics:

2 Regulation (EU) No 1285/2013 of the European Parliament and of the Council of 11 December 2013 on
the implementation and exploitation of European satellite navigation systems and repealing Council
regulation (EC) No 876/2002 and Regulation (EC) No 683/2008 of the European Parliament and of the
Council
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GALILEO-1-2014-2015: EGNSS applications

Specific challenge: European society and industeyfacing new challenges, requiring
more innovation, productivity and competitivenessilst using fewer resources and
reducing environmental impact. GNSS offers varipassibilities for the development of
new space enabled applications, which will enhdfwepe's capacity to address major
societal challenges in focus areas such as healiben safety, mobility, smart cities,
sustainable resources monitoring and managemenbnad growth, low-carbon energy
infrastructure planning and protection, disastenaggment and climate action including
natural catastrophes.

Satellite navigation provides continuous, real-timeliable, accurate and globally
available position, velocity and time. The techmggidits important societal and market
needs.

Scope: Proposals should aim at developing new @@ applications, with future
commercial impact. The topic addresses applicaterelopment in all market segments,
such as: transport (road, rail, maritime, aviatjomgh precision surveying, location
based services (LBS), agriculture, emergency esesvietc responding to user
requirements. Application development should b& se@ broad context - it includes the
development, adaptation and/or integration of neftware, hardware, services, datasets,
etc. The use of EGNOS and Galileo Early Serviseskey priority for this topic.

Research and innovation activities within this toghould take into consideration
possibility of:

1. Exploitation of synergies with other space-basetises and systems in order to
enable multi-use character of EGNOS and Galilededkapplications in all
market segments,

2. Exploitation of the distinguishing features of EGSI@nd Galileo signals and
operational advantages in downstream applications,

3. Preparation for the use of early services, ensuangreater precision and
availability of signals,

4. Implementation of pilot projects for further devetnent of EGNSS based
applications,

5. Standardisation, certification, legal and societateptance, which will foster
EGNSS adoption.

The Commission considers that proposals requestimntribution from the EU of
between EUR 1.5 and 4 million would allow this dfiecchallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: Activities should promote innoeatiin order to maximise the
potential of the European GNSS and its adoptioreyTshould demonstrate a clear
advantage of using Galileo and EGNOS and includeergyes with other GNSS.
Proposals should aim at the definition and impletagon of pilot projects and
development of the EGNSS-enabled applicationsalatlose to the market and driven
by user requirements with a high societal bendfil @ potential to eventually set
common standards in the field of GNSS applicatidrise proposal should have a clear
intention and rationale to commercialise the presland services developed, including a
business plan.

Release of practical tools to the GNSS developennconity, ideally with free open
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source license, is of particular interest.
Type of action: Innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

GALILEO-2-2014-2015: Small and Medium Enterprise (8ME) based EGNSS
applications

Specific challenge: European society and industey facing new societal challenges,
requiring more innovation, productivity and compeéness, whilst using fewer

resources and reducing environmental impact. GN&Ssovarious possibilities for the

development of new space enabled applications,hwlit enhance Europe's capacity to
address major societal challenges in focus areds &l health, citizen safety, mobility,
smart cities, sustainable resources managemengnetggrowth, low-carbon energy

infrastructure planning and protection, disastenaggment and climate action including
natural catastrophes.

Satellite navigation provides continuous, real-timeliable, accurate and globally
available position, velocity and time. The techmggidits important societal and market
needs.

Scope: This topic will explore new applicationsnithe market sectors and business
models in any application domain. Proposals shaihd at developing sophisticated,
innovative applications, such as mass market logabased services (LBS) products,
feasibility studies, market tests etc. Applicatbevelopment should be seen in a broad
context - it includes the development, adaptatiod/@r integration of new software,
hardware, services, datasets etc. Proposals slamldress emerging user needs and,
specifically, take advantage of the Galileo and EXSN capabilities and their
distinguishing features. A specific emphasis wi#l §iven to support development of
technological breakthrough into viable productshwiéal commercial potential, where
SMEs, which are considered as the key playersripovation in this domain, play a
pivotal role, given their flexibility and adaptaibjl

The Commission considers that proposals requestimgntribution from the EU of
between EUR 0.5 and 1 million would allow this gpecchallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: Activities should aim at develgpimighly innovative and adaptive
applications taking advantage of the Galileo andNES. The proposal should be led by
an SME and have a clear intention to commercisfisgoroducts and services developed,
including a business plan. Additional partners witthe consortium should contribute
directly to the needs identified by the SME in flead, in order to fulfil the above
objective of commercialisation.

Release of practical tools to the GNSS developennconity, ideally with free open
source license, is of particular interest.

Type of action: Innovation actions

The conditions related to this topic are provided at the end of this call and in the
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General Annexes.

GALILEO-3-2014-2015: Releasing the potential of EGNS applications through
international cooperation

Specific _challenge: Although Galileo is a Europeprogramme, it has a strong
international dimension. International cooperation the field of Galileo-enabled
applications is therefore an essential elementit@ong its breakthrough to new and
emerging markets and strengthening Europe's posaBa major space player.

Scope: Activities under this topic will enable dhevelopment of innovative applications
within international context and related standawish high international impact,
ensuring that the EGNSS services are well knowncamndobe used throughout the world.
The objective is to support new proposals congjstihdemonstrators of applications,
adaptations of applications to a specific and lecaitext outside of the European Union
and the implementation of applications benefitirapf multiple constellations, including
Galileo. GNSS should be used as the primary positgptechnology in the application
and positioning should be a key enabler of theiegipbn. Third countries will be guided
and supported in adapting services and developipdjcations corresponding to local
needs and ensure that no unnecessary restrictitimetose of the EGNSS is applied.
Focus will be on regions of the world, which regmsan attractive market for the
European industry.

The Commission considers that proposals requestimntribution from the EU of
between EUR 0.5 and 1.5 million would allow thisesific challenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: Proposals are expected to fogiplication development through

international cooperation and create a broad aaneptof EGNSS in non-European
countries. The consortium should aim to transfdmmresearch results into innovation in
third countries, through the networking of relevaethnology developers with local

academia, incubators, SMEs, representatives froml ebciety as well as local

authorities, notably for the provision of publicngees, best practices and technology
through the establishment of self-sustainable peastnps and collaborative initiatives.

Release of practical tools to the GNSS developennconity, ideally with free open
source license, is of particular interest.

Type of action: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

GALILEO-4-2014: EGNSS awareness raising, capacitylding and/or promotion
activities, inside or outside of the European Union

Specific challenge: Awareness raising and capdmitiding in the field of EGNSS are
essential elements in facilitating the breakthroefEGNOS and Galileo inside and
outside Europe and in increasing the number of dppiies for future collaboration
between European and non-European GNSS entitiemd®on activities should take a
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more active role in generating new ideas readypia-sff and/or to go into market
introduction, in providing crucial seed financingdain increasing the visibility of the
EGNSS.

Scope: The proposals should aim at capacity bwldimcreasing awareness of EGNSS
solutions, providing networking opportunities ohtres of excellence and other relevant
actors and achieving a critical mass of EGNSS aafitins success stories, making it an
attractive option for private investors in Europelalso globally. Activities under this
topic may also contribute to the cooperation sclemich have been established with
partner countries worldwide.

Technology promotion activities can include inceatschemes in the form of financial
support to third parties for innovative applicasomleveloped by companies and
entrepreneurs and based on the EGNSS that will gieonthe uptake of satellite
navigation downstream applications across Europebagond’

The Commission considers that proposals requestimgntribution from the EU of
between EUR 1 and 2 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: The main aim of this topic is tgoort building of industrial
relationships by gathering private and public tasibns around services offered by
EGNSS and related applications. This topic shoulgpsrt the competitiveness of EU
industry by identifying strategic partners and leyeloping market opportunities.

The support to incentive schemes should fosteretimergence of new downstream
applications based on either Galileo and/or EGN@& therefore to support the EU
GNSS industry.

Type of action: Coordination and support actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes. For this topic, in as far as financial support for third parties is
concerned, proposals must reflect the requirements envisaged in the provisions of the
Financial Regulation and the detailed conditions stipulated in the Annexes.

* In-line with the requirement of Regulation No 966/2012 of the European Parliament and of the Council
of 25 October 20012 and Commission Delegated Regulation No 1268/2012 of 29 October 2012
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CONDITIONSFOR THIS CALL
Publication date: 11/12/2013

Deadline(sj:
GALILEO-1-2014 03-04-2014
GALILEO-2-2014 at 17.00.00 Brussels time

GALILEO-3-2014
GALILEO-4-2014

GALILEO-1-2015 08-04-2015
GALILEO-2-2015 at 17.00.00 Brussels time
GALILEO-3-2015

Overall indicative budget: EUR 38.00 million frorhet 2014 budget, and EUR 25.00
million from the 2015 budgegt

Topics 2014 2015

EUR million EUR million
GALILEO-1-2014, 15.00 — 20.00 10.00 — 15.00
GALILEO-1-2015
GALILEO-2-2014, 5.00 - 10.00 5.00 - 10.00
GALILEO-2-2015
GALILEO-3-2014, 5.00 -8.00 0-5.00
GALILEO-3-2015
GALILEO-4-2014 5.00 -10.00 0

Eligibility and admissibility conditions: The coriains are described in parts B and C of
the General Annexes to the work programme, witifahewing exceptions:

GALILEO-1- | With the view of favouring wider competition andrpepation, the
2014 European Space Agency will not participate in cotigaf proposals
GALILEO-1- | submitted under this call for proposals

2015

4
5

The Director-General responsible may delay this deadline by up to two months.

The budget amounts for 2015 are subject to tleéladility of the appropriations provided for ineth
draft budget for 2015 after the adoption of thedmridor 2015 by the budgetary authority or if thelget
is not adopted as provided for in the system ofigional twelfths.
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GALILEO-2-
2014
GALILEO-2-
2015
GALILEO-3-
2014
GALILEO-3-
2015
GALILEO-4-
2014
GALILEO-2-
2014
GALILEO-2-
2015

The consortium coordinator must be an SME.

Evaluation criteria, scoring and threshold: Thetetcia, scoring and threshold are
described in part H of the General Annexes to thekywrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the
same score is given in part H of the General Ansexe

The full evaluation procedure is described in teéevant guid® published on the
Participant Portal.

Indicative timetable for evaluation and grant agreat:

Information on| Indicative date
the outcome of for the signing
the evaluatior| of grant

(single stagg

agreements

GALILEO-1- | Maximum 5| Maximum 3
2014 months from the months from the
GALILEO-1- |final date for| date of
2015 submission informing
GALILEO-2- applicants

®See:

pse_en.pdf

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-
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2014
GALILEO-2-
2015
GALILEO-3-
2014
GALILEO-3-
2015
GALILEO-4-
2014

Consortium agreements: In line with the RulesHarticipation, participants in Research
and Innovation Actions or in Innovation Actions aegjuired to conclude a consortium
agreement prior to grant agreement.

Implementation: Indirect management by the Europ&NSS Agency under a
delegation agreement with the European Commission.
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Call - Earth Observation
H2020-EO-2014

Space enabled applications

Over the last decade, Europe has established the@amous capacity for space-borne
observations and operational services in the figlénvironment and the management
thereof, climate change, civil protection and siguOperational satellites are providing
data on a free and open data policy basis as welbamercially, and are complemented
by first-of-a-kind research satellites. Duringlitstime, Horizon 2020 will be supporting
the operational Copernicus activities by addresshey continuity of pre-operational
services until end of 2014, fostering the developimef uptake of EO data (and
specifically Copernicus) in applications and comerarexploitation, and performing
RD&l to answer specific service evolution needs regped by the operational
Copernicus services. In the years 2014 and 201éntde, operational and commercial
exploitation of the existing and emergent Europepace infrastructure needs to be
enhanced, by stimulating the emergence of novelsidm what can be observed from
space, and what information might still be hiddarekisting Earth Observation (EO)
data of various kinds. Research to promote such mmas will ensure Europe’s
leadership in space-enabled applications in theréutand enable Europe to effectively
address its research challenges, as well as tls freas of the Commission’s strategic
programme for Horizon 2020, in innovative ways witthe societal challenge pillar.

Proposals are invited against the following topic:

EO-1-2014: New ideas for Earth-relevant space apgiations

Specific challenge: Space systems produce infeomathich often cannot be acquired
in any other way. Specifically, the Copernicus dataluding the Contributing Missions
(current and future), are expected to provide impdodata quality, coverage and revisit
times, and increase the value of Earth Observataia for scientific work and future
emerging applications. Equally, space data obtaifed specific purposes can
subsequently reveal novel scientific insights whigare not specifically intended or
expected at the time of space sensor launch. Eeqphaissions, e.g. at ESA, generate
new remote sensing opportunities. In order to thed cycle of discovery, and further
enhance scientific, operational and commercial ataiion of collected space data
related to Earth (now or in the near future), ngwtream data products and analysis
methods suitable for subsequent integration intpliegtions (such as for instance
conducted in the calls of the Horizon 2020 socielalllenges, or service product lines)
should be generated. In this context space da&arémotely-sensed data as well as in-
space located measurements, gravity data, magdate, GNSS signals) could be
relevant to a wide variety of Earth-related topigslevant to earth environment,
atmosphere, agriculture, land use, risk, emergemanagement, security, cultural
heritage and archaeology etc.), thereby wideniegitita scope beyond conventional EO
images.

Scope: New and hitherto immature uses of Earthrasliespace-based data (also taking
into account specific satellite sensor acquisitiwodes) should be investigated to enable
integration or assimilation into scientific invegtions related to Earth system sciences,
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or forecasting models at regional or wider geogiatextent. Attention should be given
to space based data covering geographic areasiselysaffecting the earth system, as is
the case for instance for the Arctic and Antarotigions. When considering inclusion of
space based data, consideration should also ben dovehe near real-time access
opportunities offered by state of the art and negdneration space/satellite
communications capabilities.

It is expected that proposals address also howntights proposed to be obtained from
space based data can be validated, e.g. in conamnaith ground based observations,
or in-flight collected data, with appropriate atien also being given to calibration of
space data. Research into specification of thertainges associated with the derived
results should also be included. To enhance theoliggermediate and final products,
due attention is also to be given to standardisatiodata, best practices, dissemination
mechanisms and reference frames. Furthermore, dbleenntegration into operational
services such as Copernicus requires highly autmnatocesses with minimum manual
intervention to be developed.

Preference shall be given to the usage of data §mawe-borne European instruments. In
case such European data exists, the primary usersEuropean data shall be justified
by the applicant. Proposers may thus find it helpdiconsult information on availability
of Copernicus Sentinel Data, access to Copernicustributing Mission data, at the
Commission’s web http://ec.europa.eu/enterpris@iaslispace/research

The Commission considers that proposals requestimntribution from the EU of
between EUR 2 and 3 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: Proposals are expected to preaparground for further innovative

applications.

Proposals are expected to have a significant impaatimulating wide and further
exploitation of the used data, be it in scientiic commercial use, or operational
services. The application potential of these neta gaoducts and concepts will have to
be demonstrated through selected examples and démaibon cases. The results shall be
actively disseminated in the relevant scientifiblmeations, as well as towards potential
user communities as appropriate. For operationplogation, the needs of the user
community are expected to have been validateddaerdo ensure a positive impact. The
research may deliver as well input for drawing werurequirements for enhanced
processing tools or future observation instruments.

An important impact is also the applicability oethesults for further systematic research
usage, either in the context of the societal chgls addressed by Horizon 2020 calls, or
research conducted in domains not covered in thpesof other Horizon 2020 funding
areas. Results will therefore have to attain theesgary maturity to fulfil this promise.
Specific commercial or scientific agreements foages of results will be positively
considered.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

Part 5iii - Page 16 of 91



HORIZON 2020 - WORK PROGRAMMIE 2014-2015

Leadership in enabling and industrial technologies — Space

Toolsfor accessto space data

Efficient and widespread exploitation of the exigtiand planned operational European
space infrastructure (especially Copernicus wahséntinel satellites) is only possible if
further efforts are made for the processing, arobiv standardised access and
dissemination of satellite data. Sustainable aldity has also to be coupled with

generic search, data-mining and visualisation tegles inviting wide data use, also
allowing for standardised and automated approadhkde use has to be achieved at
European and global levels, and coordination witkchianisms promoted in the context
of the Global Earth Observation System of Syste@EBJSS) and the Committee on
Earth Observing Satellites (CEOS) is to be achieved

For successful exploitation of space borne sensmrsake place, it is furthermore

necessary to provide access to easy-to-use, dalibaad validated data products, taking
into account the latest and emerging remote sensapgbilities and the most recent
online data manipulation, collaboration, visuaimat and sharing technologies.

Validation efforts have to provide researchers asdrs with well-defined uncertainty

ranges of space data to make the subsequent usafjable and to allow for cross-

sensor or cross-satellite use of data.

Proposals are invited against the following topics:

EO-2-2014: Climate Change relevant space-based Dataeprocessing and
calibration

Specific challenge: Research areas such as Cli@tsage address long time periods of
data records, where historical data are essentidentify reliable trends and anomalies.
The data from past remote sensing missions availaither from European and non-
European missions, must be made accessible in donestablish seamless time series of
similar observations, contributing to the generatmf Climate Data Records across
sensors and technologies over two decades and Aiotlee same time, the relevance of
space derived variables and products needs toitieally examined, and enhanced to
optimally fit the requirements arising from currgmblicy issues in a variety of EU
sectors. This includes the needs of assessmentpaict of climate change, as well as
mitigation and adaptation strategies in differeatistal benefit areas. This work is
complementary to efforts undertaken by ESA in thiem@te Change Initiative (CCI), and
will require coordination with on-going efforts aedingly.

Scope: The remote sensing data maintained in a&shof the relevant data holding
agencies will require to be reprocessed to enswgéeneration of consistent time series
of data and products with the most up to date djp@a algorithms. These time series
shall benefit from the panoply of available soulle¢a to ensure suitability for producing
the most reliable, accurate, stable and complermmai® Data Records. Manipulation of
historical data at the relevant sources will beunesgl to enable quick analyses, bulk
reprocessing and wide access to different scienog application communities.
Interoperability of diverse observation collectiongluding all parts of the atmosphere
and its boundary (such as ice, fresh water, sdacgiand land surface), tropospheric and
stratospheric data, sensor calibration and senssefisor cross calibration will have to
be included, as well as estimates of the associatedrtainties, limits and biases. The
proposed activities will need to be closely cooatied with the ESA Climate Change
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Initiative (CCI) and other relevant initiatives gpace data calibration in context of
CEOS or GEO.

Proposers are advised to consult further informatim availability of Copernicus

Sentinel Data, access to Copernicus Contributingsn data, as well as issues
recommended to be detailed in the proposals at @ammission’'s web

http://ec.europa.eu/enterprise/policies/space/reBea

The Commission considers that proposals requestiogntribution from the EU in the
range of EUR 5.5 million would allow this specifichallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: The proposal is expected to saamfly contribute to the availability
of validated space-based observational data onda®inthange as a long time series,
providing consistent Climate Data Records overnaetiperiod corresponding to the
satellite era. Close cooperation with other rel¢wamngoing activities such the ESA CCI
and GEO is expected. Proposers should demonstat¢he work performed adds value
to existing data repositories and efforts by th&peetive remote sensing data holding
agencies. Best practices in combining data frorfeidiht satellites and other sensor in
consistent ways should be established and promoted.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

EO-3-2014: Observation capacity mapping in the coeit of Atmospheric and
Climate change monitoring

Specific challenge: Climate research, and atmosphiesearch, are cases that clearly
illustrates the full complexity of needs for valiaa and calibration of space data, and
hence of the remote sensing data at source. Ther lacludes a range of sensors
operated by different space agencies that all iede sufficiently reliable and accurate
to contribute efficiently to the generation of Céte Data Records. More atmospheric
species, as well as aerosols, need to be monitemed)taneously and for the same air
mass, at local to global level. The transport aisppatsion of these various constituents
are critical quantities to be monitored. Space thasmote sensing data have to be
integrated with measurements taken at variouseplacthe atmosphere, from the middle
atmosphere down to ground level. Efforts must berdioated at national and
international levels to optimize the use of exgtin-situ measurements, establishing
observation profiles, the deployment of new measursystems and the design of
campaigns dedicated to the calibration and vabdatif remote sensing data. Vicarious
calibration techniques requires detailed and cotapd@cumentation of the state of the
atmosphere at time of satellite overpasses ovariaty of land, water and icy surfaces to
span a large range of environmental conditions. Titegrated use of different
technologies or tools for measuring the atmospthedferts can promote further the earth
observation for monitoring the environment.

A comprehensive 3-D coverage has to be developddmaplemented together with an

appropriate validation strategy. While calibratiaand validation campaigns are

conducted at national and international level,ipaldrly to validate specific sensors and
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satellites, a European coordinated approach intiobgasystematically the available and
needed instrument suites for systematic climatengdamonitoring in space and time,
and the correspondingly required validation campaigmains elusive.

Scope: To achieve this, research is needed to sagggss in remote observation
availability and suitable approaches for definingual observation constellations. It
should include mapping of ground based network®oane, balloons and sub-orbital
platforms as well as space based sensors. Apptegadbration and validation of data is
to be assessed, charting the campaigns that witlieleeled to cover the climate change
monitoring needs in years to come from remote sgndata gathered over land, water
and icy surfaces. A mapping of available/deployeenssr technologies and
measurements should be performed as a first sigdentify gaps in available systems
and current knowledge to characterise the atmogph®measure atmospheric profiles,
profiles and different ground level conditions agnsure the provision of reliable and
accurate Climate Data Records for the atmospharg] kurfaces and oceans. This
information should also lay the basis for drawimgthe need for dedicated calibration
and validation campaigns combining instruments medsurements deployed in ground
based networks, airborne, UAV, balloons, sub-oflaited in-orbit platforms, as relevant
for climate change monitoring. Since this activgyhighly reliant on consensus of the
users in form of the scientific community involved subsequent climate change and
atmospheric measurements/modelling, the proposHl have to mobilise such key
players across Europe and globally, and will haventlude mechanisms regarding best
practices to reach a consensus on the strategipes®d.

The Commission considers that proposals requestiogntribution from the EU in the
range of EUR 6 million would allow this specific allenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: The proposal is expected to leadidgnificant advances in greater
consistency and cross-calibration/validation ofgléerm space based measurements with
ground-based historical references, providing atebebverview of uncertainty of
available data to generate Climate Data Recordfjdimg impacts information of space
data. Based on the work done, best practices reggacdlibration/validation campaigns
should be promoted. Proposals are expected to alde v the work of bodies such as
the Global Climate Observing System (GCOS), WMQCednated Observing System
(WIGOS) and the ESA Climate Modelling User Group.

While this action addresses climate relevant issuasnitored parameters and their
uncertainty are important for many other purposaésgollution, air traffic management
etc.) and the availability of project materialth® wider GMES/Copernicus community
should be ensured as well.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

Part 5iii - Page 19 of 91



HORIZON 2020 - WORK PROGRAMMIE 2014-2015

Leadership in enabling and industrial technologies — Space

CONDITIONSFOR THIS CALL
Publication date: 11/12/2013

Deadline(sfi:

EO-1-2014 26/03/2014
EO-2-2014 at 17.00.00 Brussels time
EO-3-2014

Overall indicative budget: EUR 21.50 million frommet2014 budget

Topics 2014

EUR million
EO-1-2014 10.00
EO-2-2014 5.50
EO-3-2014 6.00

Eligibility and admissibility conditions: The coriins are described in parts B and C of
the General Annexes to the work programme, witifadhewing exceptions:

EO-1-2014 With the view of favouring wider competition andriepation,
EO-2-2014 the European Space Agency will not participate onsortia of
EO-3-2014 proposals submitted under this call for proposals

Evaluation criteria, scoring and threshold: Thetecia, scoring and threshold are
described in part H of the General Annexes to thekyrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the
same score is given in part H of the General Angsexe

The full evaluation procedure is described in teéevant guid® published on the
Participant Portal.

’ The Director-General responsible may delay this deadline by up to two months.

8See: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-
pse_en.pdf
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Indicative timetable for evaluation and grant agreat:

Information on
the outcome of
the evduation
(single stagg

Indicative date
for the signing
of grant
agreements

EO-1-2014 Maximum 5| Maximum 3
EO-2-2014 months from the months from the
EO-3-2014 final date for| date of
submission informing
applicants

Consortium agreements: In line with the RulesHarticipation, participants in Research
and Innovation Actions or in Innovation Actions aegjuired to conclude a consortium
agreement prior to grant agreement.
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Call - Protection of European assets in and from gze
H2020-PROTEC-2014

The present call concerns space weather and Nelr @bjects (NEOs), while action to
support the emergence of a Space Surveillance eakilg capacity at European level
will be dealt with under the heading ‘Other actions

With increasing dependence on space-based sertieesbility to protect our space
infrastructures has become essential to our sodety shutdown of even a part of space
infrastructures could have significant consequehaethe well-functioning of economic
activities and our citizens' safety, and would impize provision of emergency services.

Space harsh radiation and particle can damage @pdicand ground infrastructure such
as power grids and telecom networks. Space Weaitttenity aims at understanding,
monitoring and forecasting such phenomena to niéigad prevent them. Research is
needed to improve our understanding and convertsgigntific knowledge into an
operational service.

NEOs such as Asteroid and Comets when impactingdndn can cause damages to an
extent that it could threaten mankind. To meet fthlisbal concern, Research will
promote a coordinated international effort to pcedind mitigate the threats of NEO.

Proposals are invited against the following topics:

PROTEC-1-2014: Space Weather

Specific challenge: Space weather services exisa@dy today in Europe and in several
countries outside the EU. New services are alsogbdeveloped (e.g. in ESA’'s SSA
programme and in EU Seventh Framework Programnjeqisd. Their goal is to observe
and to predict a range of solar events that mayaahphe near Earth environment
including orbiting satellites and ground basedayst. Today, the services partly rely on
ageing solar observational infrastructure, whictlymeaed to be upgraded or replaced by
new space based observatories in the coming yPata. from existing and upcoming
missions, as well as available GNSS data, wirofhe door for Europe to push ahead
in its impressive track record in space weatheganeral and heliophysics research in
particular.

The challenge is to harness the expected muchrrimhe larger volumes of data to
enable new and more sophisticated modelling of ¢exnphysical phenomena and their
impact. This will necessitate new approaches ta dabcessing and international
cooperation in this domain.

Scope: Exploratory work studying new ideas for datalysis and modelling of space

weather with a view to enhancing the performancgpalce weather prediction. Proposals
can cover the full range of space weather phenorfrena the solar cycle, flares and

coronal mass ejections to the effects of the seiad in the near-earth environment and
the evolution in between.

Research into further improvement of existing medtileir validation and the associated
simulation tools in the context of internationalbperation with leading space weather
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service providers and/or related to emerging Ewanmpace weather services.

There is scope for cooperation with internationattpers with relevant expertise (also
third States’ entities with or without EU funding).

The Commission considers that proposals requestimntribution from the EU of
between EUR 2 and 4 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: Proposals are expected to delnsv insights into the detailed
processes that generate space weather. This sbhontdbute to new services able to
predict, with a significantly higher precision thtoday, space weather events affecting
the Earth and the near Earth space environment.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

PROTEC-2-2014: Access technologies and characterigm for Near Earth Objects
(NEOs)

Specific challenge: In order to conduct close apphamissions to NEOSs, or to undertake
mitigating demonstrations, it will be necessarh&ve a number of specific technologies
and instruments readily available to conduct missi®o asteroids with very weak
gravitational fields.

In parallel, it is fundamental to acquire in-deptformation on the internal structure and
other physical properties of NEOs, not only for thesign of most impact mitigation
missions, but also for the assessment of the coesegs of an impact on Earth.

Scope: In the first type of action, research isb# conducted on technologies and
instruments relevant to orbiting, hovering, and o®uvring close to small asteroids with
very weak gravity fields. Accurate guidance, natigaand control (GNC) of a high-
velocity (> 10 km s-1) kinetic impactor spacecriatb a small NEO or for prolonged
hovering around it, as well as orbit determinatimd monitoring (types of observation
and precision) before, during, and after a mitmatattempt, require further technology
development. The same applies to means for mateaiapling and collection, in-situ
analysis and sample return to Earth, which arelefyance to physical characterisation.

In actions covering the second specific challesgentific research is needed to identify
suitable objects for possible missions for detadbdracterisation of properties and for
developing demonstration and testing of deflectexhniques. A characterisation of the
NEO population, in particular the small NEOs (58069 m) is to be undertaken. Typical
mitigation-relevant physical properties of NEOs lute sizes, albedos, mineralogy,
shapes, densities, structures, porosities, frequehbinaries, frequency of rubble piles,
etc.

The Commission considers that proposals requestimgntribution from the EU of
between EUR 2 and 4 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.
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Expected impact: For the first type of action, megls are expected to contribute to the
development of essential techniques and instrumevticch would allow approaching
and navigating in close vicinity and on the surfamfeasteroids and comets. The
proposals should aim at TRL 5-6 (Technology Readirieevel) and are expected to
address technologies needed for deflection asagdtbr sample return missions.

Proposals addressing the second specific challesnge expected to lead to a
comprehensive characterisation of NEO propertiegjchv is mandatory for any

mitigation or deflection mission. Data is to be maavailable in an open repository,
taking into account complementary with existingadb@ses. The identification of suitable
targets and their accessibility for exploratory smees or mitigation demonstration

missions is expected. An analysis of possible tutactions in European programmes
such as Horizon 2020 and ESA actions is expected.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

o Technology Readiness Levels are defined in part theoGeneral Annexes. In the specific area of epac
further details can be found in the European Spegency website "Strategic Readiness Level - The
ESA Science Technology Development Route". Europ8pace Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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CONDITIONSFOR THIS CALL
Publication date: 11/12/2013

Deadline(s)*

PROTEC-1-2014, 26/03/2014
PROTEC-2-2014 at 17.00.00 Brussels time

Overall indicative budget: EUR 8.00 million fromet014 budget

Topics 2014

EUR million
PROTEC-1-2014 8.00
PROTEC-2-2014

Eligibility and admissibility conditions: The coriins are described in parts B and C of
the General Annexes to the work programme, witifadhewing exceptions:

PROTEC-1-2014 | With the view of favouring wider competition andriepation,
PROTEC-2-2014 | the European Space Agency will not participate onsortia of
proposals submitted under this call for proposals

Evaluation criteria, scoring and threshold: Thetetcid, scoring and threshold are
described in part H of the General Annexes to thekyrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the
same score is given in part H of the General Ansexe

The full evaluation procedure is described in tetvant guidE published on the
Participant Portal.

Indicative timetable for evaluation and grant agrest:

Information on| Indicative date

% The Director-General responsible may delay this deadline by up to two months.

Usee: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-
pse_en.pdf
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the outcome of for the signing
the evaluatior| of grant
(single stagg agreements

PROTEC-1- | Maximum 5| Maximum 3

2014 months from the months from the

PROTEC-2- |final date for| date of

2014 submission informing
applicants

Consortium agreements: In line with the RulesHarticipation, participants in Research
and Innovation Actions or in Innovation Actions aeguired to conclude a consortium
agreement prior to grant agreement.
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Call — Competitiveness of the European Space Sectdrechnology and
Science

H2020-COMPET-2014

Competitiveness of European Space Technology

Competitiveness, non-dependence and innovation hef European space sector
(including SMES) must be ensured by fostering teeetbpment of space technologies.
The overarching objective is to contribute at Eeap level, in conjunction with
Member States and ESA, to the safeguarding antefludevelopment of a competitive
and entrepreneurial space industry and the strengith of European non-dependence in
space systems. This implies enabling advances aosespechnologies and operational
concepts from idea to demonstration in represesgtaérrestrial environments and/or in
space.

Competitiveness of European space industry is glyothependent on performance in a
global market, which has a high variability whermgared to the institutional market.
The ability to react to contract opportunities wdewide with recurring technologies for
satellites is a critical success factor, and depeol ready access for integrators to
subsystem and equipment capacities in Europe.

To ensure the competitive advantage, subsystemgoraratjuipment have to be
technologically mature (i.e. at adequate technologgdiness level —TRE- level,
possibly flight proven) and be accompanied by adegyproduction rates. European
focus in future space technologies, beyond theeatirstate of the art, needs to be
strengthened along the entire TRL chain: from loRLTKey technologies to in-orbit
demonstration and validation.

Technologies enabling recurrence of use contribite enhancing industrial
competitiveness. Research on modular, reusable ealismis therefore encouraged.
Standardisation of such modular components byiegi#titiatives such as the European
Space Components Coordination (ESCC) and the Eanofi&ooperation for Space
Standardization (ECSS),and their interfaces adeagepe will optimise the investments
and will facilitate access to emerging commerciarkets. Synergies with ongoing work
with ESA in the area of technology standardisatidhbe sought.

Proposals are invited against the following topics:

12 Technology Readiness Levels are defined in parf @ General Annexes. In the specific area of
space, further details can be found in the Eurof@zacte Agency website "Strategic Readiness Level -
The ESA Science Technology Development Route". pesao Space Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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COMPET-1-2014: Technologies for European non-deperahce and competitiveness

Specific challenge: The space sector is a st@eegget contributing to the independence,
security and prosperity of Europe and its rolehia world. Europe needs non-dependent
access to critical space technologies, which isorditio-sine-qua-non for achieving
Europe’s strategic objectives. "Non-dependencedrsefo the possibility for Europe to
have free, unrestricted access to any required esgachnology. Reaching non-
dependence in certain technologies will open newketa to our industries and will
increase the overall competitiveness of the EunofSgace sector.

Scope: Research in technologies for European npartknce and competitiveness has
been undertaken within the frame of the EC-ESA-Ef@t initiative on Critical
Technologies for European non-Dependence, launch2a08.

Activities to be proposed in this call will addreeshnologies identified on the list of
Urgent Actions as part of the Joint EC-ESA-EDA tdskce on Critical Technologies
(seeExcerpt from Critical Space Technologies for Eumpé&trategic Non-Dependence
— List of Urgent Actions for 2012/2013"June 2012, and the update for the 2014 call in
http://ec.europa.eu/enterprise/policies/space/resefocusing on those areas that have
not so far benefitted from prior Framework Prograenfunding and representing the
highest potential for being addressed through théunding instruments available in
Horizon 2020. A number of priority technologies Baeen identified for H2020 support
from which proposers can choose:

Ul - Space qualification of low shock non-explosagtuators
U2 - Advanced thermal control systems
U5 - Alternative to Hydrazine in Europe

Ull - Application Specific Integrated Circuits (AS3) for Mixed Signal
Processing

U17 - High density (up to 1000 pins and beyondgagsies on PCB

In this context, technological spin in and/or keélall collaborations should be enhanced
between European non-space and space industriggr@paisals are expected to provide
advanced critical technologies that are of comnmberéest to different space application
domains (e.g. telecom, Earth-observation, scieste), or even with applicability to
terrestrial domains.

The Commission considers that proposals requestimntribution from the EU of
between EUR 2 and 4 million would allow this specitopic to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts. A maximum of one proppsaidentified Urgent Action line
will be selected for funding.

Expected impact:

* To reduce the dependence on critical technologies Gapabilities from outside
Europe for future space applications, as identifiedhe EC-ESA-EDA Ciritical
Space Technologies for European Strategic Non-Dippeae (seéCritical Space
Technologies for European Strategic Non-Dependen&ackground Document —
2011").
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* To develop or regain in the mid-term the Europesgpeacity to operate independently
in space, e.g. by developing in a timely manneralbbéd and affordable space
technologies that in some cases may already euiside Europe or in European
terrestrial applications. Nevertheless, proposd&lsukl strive to go beyond the
present state of the art or, preferably, the exgokstate of the art at the time of
completion if alternative technologies are beingaleped outside Europe.

* To enhance the technical capabilities and oveaatipetitiveness of European space
industry satellite vendors on the worldwide markidie proposals are expected to
open new competition opportunities for European ufacturers by reducing the
dependency on export restricted technologies thatod strategic importance to
future European space efforts. They should endlglétiropean industry to get non-
restricted access to high performance technolotfias will allow increasing its
competitiveness and expertise in the space domain.

* Proposals should include a work package dedicatedhé¢ development of a
commercial evaluation of the technology, and shaadidress how to access the
commercial market with a full range (preload) afueing products.

* Proposals should improve the overall European spacenology landscape and
complement the activities of European and natispate programmes.

Proposals should ideally include development aasiup to space qualification.
Type of action: Research and innovation actions.

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-2-2014: Independent access to space

Specific challenge: The ability to access spa@e\vgal strategic capability for Europe as
it has been underlined by EU Council in severabltd®ons and conclusions. Such
capability is necessary to ensure a leading posiilongside other major spacefaring
nations. The present topic will support researcto ibreakthrough technologies to
provide access to space which are complementarynasyhergy with the on-going work

undertaken by Member States and the European ygoecy to develop solutions for

affordable and reliable launcher capabilities. Rede efforts should strengthen Europe’s
capability in terms of having an available, rel@land competitive launch service and
lead to cheaper new solutions to ensure the dewmop of a world-class European
space-industry and satellite-based applicationssandces.

Scope: All possible technologies and launching esyst including partly reusable

systems and subsystems, will be considered provithed they can demonstrate
complementarity no overlapping with on-going laueicidevelopments and credible
realization options. Due consideration will be give the potential of these technologies
to strengthen competitiveness and cost-efficierscyvall to their commercial potential.

Areas of potential improvements for conventionalniehing systems could be: high
energy density green propellants, high performamgineered materials for advanced
lightweight structures and components, innovatwvieracs solutions for safer and more
reliable launch operations, adaptation and us@etauncher upper stages for providing
extra functionality regarding multiple access taap of small payloads and platforms.
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Regarding innovative systems to access space, gatgpshould have a consistent
approach to prove fulfilment of market demands smgleriority over classical systems.
It is welcomed to explore new solutions for affdstbaand reliable launcher capabilities
in benefit of the wide spectrum of European spat® Rommunity needs (from sub-

orbital to orbital injection).

The Commission considers that proposals requestimgntribution from the EU of
between EUR 2 and 4 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudenission and selection of proposals
requesting other amounts.

Expected impact: The technological developmentbet@ddressed must target either a
breakthrough in technologies for accessing space oelevant optimisation or cost
reduction of the present launch propulsion system®rms of fostering the European
capabilities of accessing space.

Incremental or disruptive advances over currertrielogies and functionalities must be
proven and assessed in terms economic end-to-eatallityi. In this context, key
advances to achieve a quick and frequent accesmte will be prioritised.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-3-2014: In-Space electrical propulsion andtation keeping

Specific _challenge: Advances in-Space propulsioryobd the use of chemical
technologies will enable a much more competitiveettigppment and exploitation of
Space systems. The challenge is to enable maj@nads in electric propulsion for in-
space operations and transportation, and guaratitee leadership of European
capabilities in electric propulsion at world lewgithin the 2020-2030 timeframe. The
objective is to propose a Programme Support AgtiiPSA), for the future
implementation of a Strategic Research Cluster (SRCHorizon 2020. The overall
budget for such an SRC could be in the range ofra¢vtens of millions of euros and
should achieve a full in-orbit validation of thesetric propulsion systems developed at
pre-commercial level during the SRC. This validatis to be achieved not later than
2023.

Further information on the concept of a Strategisearch cluster in Horizon 2020 is
available from http://ec.europa.eu/enterprise/petispace/research.

Scope: In-Space transportation begins where thechavehicle upper stage separates. It
comprises the functions of primary propulsion, tesc control, station keeping,
precision pointing, and orbital manoeuvring necesga all satellites.

Some of these technologies will be used in commakrand governmental

communications satellites for orbit positioning astdtion-keeping. Further development
is needed to maintain European leadership in thisain which is threatened by a very
strong competition of non-European actors aimingraiposing all-electric platforms.

Research and development of promising electric yisign technologies, far beyond the
current state of the art, is encouraged. The Pdwercessing Units (PPU) for the
electrical thrusters will be considered as wellfirat objective for the SRC is to foster
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incremental advances in the development of threidigrextending their specifications
and operative ranges by a factor of at least 3uditg advanced studies in the areas of
new power concepts, architectures and associatedneeld technologies. A second
objective is to set up activities for promoting gire disruptive RTD in the field of in-
space electrical propulsion, including the increafselectric power for propulsion.

In order to assess the commercial viability of tbehnologies developed, the proposal
should envisage studying the impact of using alsdtrthrusters in several types of
generic platforms. Examples of these are: propelsiodules of interorbital vehicles (as
tugs for contribution to in-orbit services), tramsiof different payloads towards deep
space, GTO transfer for communication satellites] arbit control. To validate the

electrical thrusters to be developed at pre-comialerevel during the SRC, a

qualification flight will have to be executed nattér than 2023. This will serve as a
validation for future mission implementation.

Alternative approaches, not already planned foretbgment by other entities are
encouraged.

The Commission considers that one proposal reaqugesticontribution from the EU in
the range of EUR 4 million would allow this specifchallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: The initial expected life of th&@APaction is 5 years. In this time, the
consortium should have delivered:

» Collection and consolidation of requirements fotufe electric propulsion thrusters
from European satellite primes

» Survey of available European electric propulsiocht®logy and its technological
readiness level

» Identification and definition of all the activitigequired to address the challenge of
this topic. The contents of the activities musirbagreement with the objectives and
boundaries defined in the scope.

* A fully detailed master plan to coordinate all @nativities for the whole duration of
the SRC.

* A plan for the analysis and evaluation of the rssdluring the execution of the
activities within the SRC.

* A plan for the specific exploitation and potentige of the SRC expected outputs.
* Arisk assessment and contingency analysis foBRE.
The execution of the SRC during a first period ofears will assure reaching the TRL-
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6™ in the future devices that will form the next-gest®mn of European electrical space
thrusters. The goal at the end of the SRC willdoguarantee the leadership of European
capabilities in electric propulsion at world lewathin the 2020-2030 timeframe.

Type of action: Coordination and support action

The conditions related to this topic are provided at the end of this call and in the
General Annexes. All participants funded in the context of this SRC will be required to
establish complementary agreements with participants that are awarded grants under
different actions, as actions will be complementary to each other.

COMPET-4-2014: Space Robotics Technologies

Specific _challenge: The challenge is to enable madvances in space robotic
technologies for future on-orbit satellite servgifrobotics and rendezvous), and the
exploration of the surfaces of the other bodiesun solar system. The objective is to
propose a Programme Support Activity (PSA) for flaéure implementation of a
Strategic Research Cluster (SRC) in Horizon 202 dverall budget for such an SRC
could be in the range of several tens of millioheuwos and should achieve an in-orbit
demonstration at a significant scale of an autonsgystem with key elements for the
future sector of on-orbit satellite servicing. Thismonstration will be achieved not later
than 2023. Further information on the concept Strategic research cluster is available
from http://ec.europa.eu/enterprise/policies/spasearch.

Scope: Driven by the objective of exploring diffierstrategic directions in the European
Space Robotics landscape, and having the changeesent different proposals for
different scopes for a Robotics SRCs, with difféteidgetary conditions, the final target
of this topic is to increase the competitivenesthefEuropean Space Industry in sectors
demanding robotics solutions. This will be donetfae benefit of European robotics and
clearly defining the spinning-off and spill ovefesdts to other areas of robotic activity on
Earth (such as automobile or underwater). In palgr¢ the topic is centred on-orbit
satellite servicing (robotics and rendezvous) atahgiary surface exploration. The
benefit of investing in space robotics technolodasfuture on-orbit satellite servicing
and planetary surface exploration should also beeokfit in sectors as human-robotic
partnership, orbital debris removal but would atgon-off in all terrestrial activities
where human intervention is impossible or too hdaas (submarine environments;
nuclear, biological and chemical industries crma@nagement, etc.). Therefore, synergies

13 Technology Readiness Levels are defined in parf @ General Annexes. In the specific area of
space, further details can be found in the Eurof@zacte Agency website "Strategic Readiness Level -
The ESA Science Technology Development Route". pesao Space Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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with the current industrial robotics shall be fostk Spinning-in, i.e., bringing into space
innovations originated in other domains, will bsatonsidered,

At a first stage, the SRC led by this PSA is expgdb address robotics issues at two
levels: (1) design and manufacturing of reliablal dmigh performance novel robotic
building blocks for operation in space environmeatsl (2) developing really innovative
advanced robotic concepts and functions.

The robotic building blocks (1) will likely involvesensors and actuators, materials and
structures, manipulators and tools, hardware amtir@oof robotic systems, processing
algorithms; sensor fusion and perception; commtioica and energy systems.

The robotic concepts and functions (2) are expetdddvolve several of the following
areas: mobility, manipulation, and vision; interagmlity with other robots; human-
machine co-operation; teleoperations for near Edotations; partly and highly
autonomous operations (in very remote locations tlaae high Earth communication
latencies).

In a second stage, the SRC led by this PSA must tres objective of achieving higher
performance and/or lower cost and/or less riskeat@hstration level..

As most of the space robotics technologies requassl mature enough (with the
exception of the autonomous operations that reqigmonstration and/or validation),

particular effort must be made to achieve an affecapplication of technology, i.e.

rigorous systems engineering and system performanakysis, rather than an approach
based on pure technology development. To validaee gerformance of integrated
servicing systems three different levels of demmtisin can be foreseen: Earth
analogues; ISS infrastructure and in-orbit demautisin.

In any case, the final stage of the SRC must ireva@lspace demonstration. However, a
validation at the level of a qualification fligharfa future mission is not required.

The Commission considers that one proposal reaqugesticontribution from the EU in
the range of EUR 4 million would allow this specifchallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: The initial expected life of th&@APaction is 5 years. In this time, the
consortium should have delivered:

» Identification and definition of all the activitigsquired by 2023 to address the
challenge of this topic. The contents of the atigimust be in agreement with the
objectives and boundaries defined in the scope.

» A fully detailed master plan to coordinate all #uivities for the whole duration of
the SRC.

* A plan for the analysis and evaluation of the ressdliring the execution of the
activities within the SRC.

* A plan for the specific exploitation and potentiae of the SRC expected outputs.
» Avrisk assessment and contingency analysis fo5RE€.

» The execution of the SRC during a first period gears will assure an advance in
European robotics technologies for space: congaidaf building blocks,
development of advanced concepts and functions. Wit be done with the aim of
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paving the way for the European activity in are@senrobotics are key enabling
technologies, such as for example on-orbit sergicimbital debris removal,
autonomous operations in planetary surfaces.

The SRC designed and developed by the PSA is eegpemtdeliver its final results at the
end of the H2020 cycle (2023-2024). During itstirfee:

* The SRC shall exploit the potential to generateriaé public interest by
demonstrating an application (such as satellitairepefuelling or “cleaning space”,
etc.), which citizens can easily relate to.

* Some or all the entities involved in the operatlgrajects of the SRC should be in a
privileged position to explore the for-profit vidiby of some or all the solutions and
technologies developed within the SRC.

Type of action: Coordination and support action

The conditions related to this topic are provided at the end of this call and in the
General Annexes. All participants funded in the context of this SRC will be required to
establish complementary agreements with participants that are awarded grants under
different actions, as actions will be complementary to each other.

COMPET-5-2014: In-Orbit demonstration/Validation (I OD/IOV)

Specific challenge: In-Orbit demonstration/Validati (IOD/IOV) is a unique tool to
boost industry’s competitiveness by eliminating ttaenous “valley of death” and
accelerating the deployment of innovative technglog

The challenge in H2020 is to make access to spassilpje for new technologies and
innovations by means of in-orbit demonstrationsO)@nd/or validations (IOV). This
maturity level is crucial to enable the competitigss, non-dependence and innovation of
the European space sector. Apart from assessimgHawg opportunities, platforms and
possible upper stages may need to be adapted etoged (complementary to those
already existing in Europe) to affordably harnesdsteng European launching
capabilities for placing new space products intorbi

At this initial stage of Horizon 2020 studies aeeded to help define the envelope and
the requirements for the implementation of affoldalnissions of 10D/IOV (in
combination with the launching system to be setBctethin the Horizon 2020 timing
and development contexts. This, together with theyesis, design and implementation of
the technological elements (platforms, launchergriaces, etc.) represents the needed
bricks for making this tool available. The 10D/IOMemselves will be addressed in
future calls. This call covers only the studieseassg these activities.

Scope: Many of the technologies developed for spatiteneed to be demonstrated in
orbit in order to be accepted as new space prodiuttsany cases, in order to be
considered for future missions, flight heritaga isequirement, in particular when a high
risk is associated with the use of totally new tedbgies and innovations. It is the
intention of the Commission to ensure that at |&éast opportunities for 10D/IOV are
co-funded during H2020 as a final step in the psead supporting space RTD.

IOD refers to the spaceflight of a scaled versiéra garticular technology or critical
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technology subsystem, which would still need furtsteps to be ready for mission
adoption. IOV would already serve as a qualifiqatiight for future missions
implementation. Such a successful validation fligha particular technology would not
require any additional space testing before itlmaadopted for a specific mission.

The studies should define possible scenarios ferasrseveral future flight opportunities
for IOD/IOV of European technology developmentsnfjpmnents, payloads, spacecraft
subsystems, re-entry vehicles, etc.) and/or inme¥agystem architectures. European
technologies are those originated from EU R&D pangmes as well as projects financed
by ESA, National Space Programmes or European tpriviatiatives (e.g. satellite
communications).

The studies will cover proposals for the IOD/IOVathbrms in connection with
affordable launch systems, with special focus omropean launch solutions. A
description of the missions to be accomplishedh wite resources available to host
a/some technological package/s for demonstratiemlao required together with the first
design and implementation of all the elements neddethe mission. The studies will
consider different approaches for the platformtfe IOD/IOV activities, or adaptation
of existing ones such as: dedicated spacecrafbnaatous multiple payload dispenser
systems, platforms of standardised parts, segnegis/ upper stages of launchers and
re-entry vehicles among others. Proposed solutgiraild be suitable to recurrently
place new space products into orbit to performviaaieé missions, and to demonstrate
their viability by proving maturity of technologyaploads.

The studies will analyse, from a programmatic pahtview, the recommended TRL
level that the envisaged technologies must havéetodemonstrated/validatéd An
appropriate phasing between the flight opportusitend the technologies to be
demonstrated/validated in orbit shall be presentedthe studies. The industrial
applicability of the technologies in the short/mediterm is an important requirement.
Other prioritisation criteria will be based on thalance of packages to ensure the
maintenance of a relevant number and variety dinelogies in order to optimize the
IOD/IOV.

The Commission considers that proposals requestimgntribution from the EU of
between EUR 300.000 and 500.000 would allow thecsigc challenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact:

14 Technology Readiness Levels are defined in parf @ General Annexes. In the specific area of
space, further details can be found in the Eurof@zacte Agency website "Strategic Readiness Level -
The ESA Science Technology Development Route". pesao Space Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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» Identification of a portfolio of solutions and oppunities to implement 10D/IOV
missions for enabling the flight and operation nhavative space technologies
developed in Europe. These solutions will be fglrametrised (technical aspects,
implementation of the technologies and the misstost, commercial viability).

* Down-selection, within such a portfolio, of thos#utions which are suitable for a
Horizon 2020 context and are RTD based and innevati

Type of action: Coordination and support actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-6-2014: Bottom-up space technologies at IoWRL

Specific challenge: In the mid- and long-term tbenpetitiveness of the space sector and
its ability to serve the Union's internal and er#&drpolicies including the Common
Security and Defence Policy depends on the contisuacorporation of novel, or even
disruptive technologies. The European RTD investnierhe field of very low-TRE®
technologies is to be enhanced. A number of chgdlenn space technologies have
parallels to terrestrial challenges, for examplethe fields of aeronautics, energy,
environment, ICTs, natural resource exploratiomsees, robotics, advanced materials
and production methods, security and health.

Scope: New ideas must be incorporated into theentrstate of the art. As many
advances could come from non-space sectors, soethrsenust be actively researched
for potential ideas. This should mobilise both itiadal space actors and non-space
actors, to look for space technologies of the ritlihe aim of this topic is to attract new
actors to space activities and demonstrate techiesdhat are potentially disruptive, and
not only incremental. Such highly innovative teclogees should lead to radical
improvements in performance, and will enable enmgrgnissions. Drastic improvements
in miniaturisation, efficiency, versatility and fcionality are expected.

Proposals based on low TRL (1-3) ideas and teclgresowhich could have a final
application in future space systems are solicitéek target is to demonstrate these up to
TRL 4-5. In this first call, proposals on the funtental areas of knowledge are foreseen,
in which, among others, some of the Key Enablinghfelogies (KETSs) play a major
role. In particular, proposals are sought withvafece for the fields of: "high-resolution
optical and radar observation related technolo@geduding hyperspectral systems)”,

15 Technology Readiness Levels are defined in parf @ General Annexes. In the specific area of
space, further details can be found in the Eurof@zacte Agency website "Strategic Readiness Level -
The ESA Science Technology Development Route". peso Space Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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"radiation-hardened instrument components”, "in-sensors/instruments of physical
parameters”, "technologies for flexible/new gerieraBatCom payloads"” and "advanced
inter-satellite and/or downlink communications aratking techniques (RF or Optical)".

The Commission considers that proposals implememebbss than 24 months and
requesting a contribution from the EU in the rafd&UR 1 million would allow this
specific challenge to be addressed appropriatebnetheless, this does not preclude
submission and selection of proposals requestifgeroamounts. Only up to two
proposals will be financed on each of the fivedif@reseen: "high-resolution optical and
radar observation related technologies (includiygenspectral systems)”, "radiation-
hardened instrument components”, "in-situ senswtsliments of physical parameters”,
"technologies for flexible/new generation SatConylpads" and "advanced inter-

satellite and/or downlink communications and tragkiechniques RF or Optical".

Expected impact: Spinning-in of new enabling tedbgi@s to space systems up to TRL
4-5 and clear indication of the ways in which th@sehnologies can significantly
improve performance and/or reduce costs if furtlexeloped.

Proposals preferably will mobilise the incorporatiof research groups and SMEs
without previous experience in space RTD, intogpace landscape.

Ideally proposals should result in developmentsddiifig a range of sectors.
Type of action: Research and innovation action.

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

Space exploration and science

Space exploration is a catalyst for the emergemcew technologies, scientific results
and innovation that have significantly improved dafety and quality of life on Earth
delivering value across all economic areas. Tedgicél priorities for Europe covering
the whole spectrum of space exploration activitiage been identified and endorsed by
EU Council (automation and robotics; novel energydpction and storage; advanced
propulsion; life support systems). The InternatidBpace Station (ISS) plays a key role
as a platform for the preparation of next humaragtion missions. Life support is one
of the key technologies for human exploration andoeain that can bring together a
wide array of participants from the space sector@ayond.

Europe has also, over the years, established antegwsition in space science, with
missions to various destinations in our Solar SystEhe proposed approach is to enable
the European space science community to make a&xedceffort to capitalise on current
European space science infrastructure, and to\aetie highest possible science return
from operational and future space missions. To émd coordinated activities which
further science in the context of space missioms,greparing for space missions and
deploying scientific activities in support of fueuror operational missions, will be
supported.

The 2014 call topic on space science focuses ors Mara and on the definition of a
European sample curation facility. Proposers shook& that helio/plasma physics and
Earth observation data are dealt with in call s&xdtion space weather and Earth
observation respectively.
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Exploitation of space science data will be addréss®oss H2020 on a recurring basis,
ensuring a more extensive utilisation of scientilata originated from European
missions and missions with European participation.

Proposals are invited against the following topics:

COMPET-7-2014: Space exploration — Life support

Specific challenge: ISS is the current cornerstohe€european activities in human
spaceflight. With its assembly now complete, anthwseveral years of operations ahead
until 2020 and possibly beyond, ISS should be ueetthe fullest extent for optimising
and broadening the scientific, technological anderaponal return of Europeans
investments. ISS should also be further used &stabed for the preparation of future
exploration ventures as well as for enabling oves@kntific and technological progress
and provide benefits to citizens. The selectionthese proposals in the area of life
support will depend on their suitability for resgaon-board ISS.

Scope: Prepare for demonstrating technologies,opedations techniques and process,
critical for future human missions as well as adwag knowledge related to human

spaceflight and terrestrial applications for thendfgs of citizens. Proposals

demonstrating closed loop regenerative life suppgstem technologies (including for

instance modelling of complex microbial or planséd ecosystem, trace elements,
circular dynamic system) for safe production of lttgaconsumables and in particular

food for future manned exploration missions shdwdproposed to be implemented by
leveraging synergies between space and non-sptms &e.g. biotechnology, nutrition,

food, controlled agriculture, industrial ecologygedfth sectors). These on-ground
preparatory activities are a prerequisite to paérilight hardware development and

activities to be conducted on-board the Europedar@lous module of the ISS.

The Commission considers that proposals requestimntribution from the EU of
between EUR 4 and 8 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudenission and selection of proposals
requesting other amounts.

Expected impact: Proposals are expected to preparground for further innovative
development of R&D in human spaceflight and futteeestrial applications. Systems
are expected to be developed and tested on thendjrand demonstrate operational
capability (or close to). An important impact is@lthe potential applicability of these
test projects on-board ISS. Results will theretuaige to attain the necessary maturity to
fulfil this promise.

The results are expected to have a significant anpa stimulating non-space actors'
contribution to space exploration. This researghctehould attract active participation
of researchers in academia and SMEs. The resutddsbe actively disseminated in the
relevant scientific publications, as well as tovgardotential user communities as
appropriate.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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COMPET-8-2014: Science in context: sample curationfacility and scientific
exploitation of data from Mars missions

Specific Challenge: Two specific areas of spacers@ where there is a significant
underinvestment when compared to the potentiahstiereturn for Europe are sample
curation facility and the exploitation of data ofikg.

One of the main mid-term goals of global space @gplon activities is to bring back
samples from Mars, asteroids or the Moon. Thesepkameturn missions will be
developed in the context of ESA programmes or énitiiernational context. However, a
European extra-terrestrial sample curation faciity be required in preparation for such
missions. The challenge here is to study and naphehbspects required to develop such
a facility for all types of samples at the Européarel, taking into account specificities
of receiving potential Moon, Mars and Asteroids p&ems.

With the highly successful Mars Express missionntded in 2003, and still operational,
Europe firmly established its role on Mars scieand exploration. In the last decade an
extensive amount of data has been acquired of thmsphere, surface and sub-
subsurface of Mars. The challenge is to fully ekplois data for fundamental scientific

purposes, and in preparation for the next set obfgean Mars missions to be launched in
2016 (ExoMars orbiter and lander) and 2018 (ExoMarsger) and prepare for future

Mars missions.

Scope: An action on sample curation facility shoalith at guaranteeing terrestrial
planetary protection. It should analyse what fded, analytical methods and
instruments, portable receiving facilities for saenpansfers, and analogue samples are
required in what timeframe. This analysis must tak#® account specificities of
receiving potential Moon, Mars and Asteroid samhesrder to adequately serve future
sample return mission that will take place with @pean involvement.

For the exploitation and development of tools foe exploitation of data of Mars for
scientific research, and analysis in preparatiotheftwo ExoMars missions the scope is
to rely on the data available through the ESA REmwyeScience Archive or other means
(e.g. instrument teams). Combination and corratatibthis data with data from NASA
missions is encouraged to further increase thensfite return and to enable new
investigations with existing data sets. This inelsidlata from the atmosphere, surface
and sub-surface of Mars, as well as data from tlaetivh moons Phobos and Deimos.
Enhanced data products would be fed back to the &8iives.

The Commission considers that proposals requestiogntribution from the EU in the
range of EUR 2 million would allow this specific allenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: In the first case, building onsérg roadmaps, the action is expected
to analyse of opportunities and risks and defingh@r necessary steps, for the
implementation of a European extra-terrestrial damguration facility taking into
account specificities of receiving potential MotMars and Asteroids samples.

In the second case proposals are expected to nesdtentific publications, open access

tools for data use interacting with European aresivand in high-level data products,

such as digital maps or atmospheric models, whachbe used in the preparation for the
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operational phases of the ExoMars missions ancesuigst missions.
Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

I nternational Cooperation in Space matters
Proposals are invited against the following topic:

COMPET-9-2014: Technology “demonstrator projects” for exploration

Specific challenge: The EU, together with ESA, iatéd the high-level platform for
space exploration with three dedicated internatibigh level conferences at ministerial
level (i.e. Prague in 2009, Brussels in 2010, andch in 2011). The next conference
will be hosted by the United States in January 2@ of the potential outcomes of the
International Space Exploration Forum (ISEF) asppsed by Europe is to advance
towards the identification of possible future cbbsation domains building on
technology “demonstrator projects,” to be proposgadne or more actors and linked to
exploration missions.

Scope: This topic will allow implementing the tedhrgy “demonstrator projects” to be
initiated after the ISEF meeting. These demonstiatojects would target underpinning
enabling technologies for space exploration, ngtabbotics, novel energy production
and storage, propulsion or life support, as wellaamosphere entry, return/re-entry
vehicles or communication and data handling systehasors, including international
partners, interested to participate to such dematost projects could form clusters
around several technology “demonstrator project€chnology demonstrator projects
open to international partnerships would allow depmg cutting edge space technology
making an important success factor for Europeagareters and industry.

In line with the objectives of the Union's stratefyy international cooperation in
research and innovation (COM(2012) 497) and the @msion Staff Working
Document “A Role for Europe within a Global SpacgBration Endeavour” preparing
for a European position for ISEF, international pe@tion is encouraged, in particular
with countries active in space exploration.

The Commission considers that proposals requestiogntribution from the EU in the
range of EUR 1 million would allow this specific allenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impacts: Clusters around technology “destnator project” would meet and
discuss how to build such projects, including goeece, technical appraisal, costing
aspects and possible funding arrangements. Worksfiagh information events should be
part of the activity. Concrete results and furtsips may be presented at the next ISEF
meeting.

Instrument: Coordination and support actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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Outreach and Communication
Proposals are invited against the following topics:

COMPET-10-2014: Outreach through education

Specific challenge: Space endeavours bear a gignifipotential of inspiration and
motivation for the younger generations. Positivpasure to and experiences in the space
domain can contribute moreover to building long¥tepartnerships between peoples
from different cultural backgrounds and countrieside and outside Europe. The
challenge is to design and run sustainable outraatities which can act as catalysers,
motivating pupils and students at different aged aducation levels. Proposals which
could be implemented across different culturesidensand outside Europe, would be
considered.

Scope: One of the main obstacles for the developarah sustainability of the European
space industrial fabric (and the delivery of cugtedge scientific achievements) is the
lack of scientists, engineers and technicians wgécific interest on the area of space
research and development.

The main delivery of the action should be an ititmcapable of attracting the interest of
a significant number of students towards spacelevdneating at the same time a relevant
impact outside the targeted population in termaess coverage, social-media interest,
stakeholders’ involvement, etc.

The key advancements of the European space indgati(Seventh Framework
Programme-Horizon 2020 projects, Copernicus andgdalshould be given a privileged
position in the proposal, but the main objectivewdtd remain attracting the interest of
students, mainly European, for space exploratiense and technology.

Proposals should take into account similar acasitof ESA and national education
programmes. They could focus in the context of dlessroom or outside the normal
classroom environment, including contests.

The Commission considers that proposals requestimgntribution from the EU of
between EUR 1 and 2 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: The expected impact as a whaleveloping and testing certain tools
and mechanisms for children and/or teenagers (atehpally teachers) to know more
about space science and technology and the Eurapigatives in this field. The testing
of tools should pay special attention to poterdifferentiated results in terms of gender
or socioeconomic status.

By the end of the action the initiative should haveven its capacity to:

 Reach out to a significant number of students amtirey target group and
stimulate an active response among a significamit@u of them.

* Achieve a significant coverage by media and atbenly stakeholders.

» Potentially, being able to track and estimate #walits of the action, sampling the
numbers of students involved and the numbers dlestis that opt for a technical
career related to space when compared to the dgragalation of students in
their cohorts.
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Type of action: Coordination and support actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-11-2014: Transnational and international coperation among NCPs

Specific challenge: Facilitate trans-national cemion between NCPs within the Space
domain with a view to identifying and sharing gopihctices and raising the general
standard of support to programme applicants, takitggaccount the diversity of actors

that make up the constituency of this domain.

Scope: Support will be given to a consortium ofhfaly nominated NCPs in the area of
Space. The activities will be tailored accordingdte nature of the area, and the priorities
of the NCPs concerned. Various mechanisms may dadied, such as benchmarking,
joint workshops, enhanced cross-border brokeragatsyspecific training linked to the
Space domain as well as to gender dimension ofdRas@nd Innovation, and twinning
schemes. Special attention will be given to enhdheecompetence of NCPs, including
helping less experienced NCPs rapidly acquire thewkhow accumulated in other
countries.

The focus throughout should be on issues spedaifihé Space part of Horizon 2020 and
should not duplicate actions foreseen in the NC&vordk for quality standards and
horizontal issues under ‘Science with and for Sgtie

Only NCPs from EU Member States, Associated Coesmtand other space faring
nations and ACP (African, Caribbean and Pacifia)yntdes which have been officially
appointed by the relevant national authorities elrgible to participate in and receive
funding for this action.

The consortium should have a good representatiexérienced and motivated NCPs.

Submission of a single proposal is encouraged. NZ®'® EU Member States or
Associated Countries choosing not to participata asember of the consortium should
be identified and the reason explained in the psaporhese NCPs are nevertheless
invited and encouraged to participate in the ptogetivities (e.g. workshops), and the
costs incurred by the consortium for such partibgoa (e.g. travel costs paid by the
consortium) may be included in the estimated budget be eligible for funding by the
Commission.

The Commission considers that one proposal reaqugesticontribution from the EU in
the range of EUR 2 million would allow this specifchallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact:

. An improved and professionalised NCP service sciéurope, thereby helping
simplify access to Horizon 2020 calls, lowering @@ry barriers for newcomers, and
raising the average quality of proposals submitted.

. A more consistent level of NCP support servicgess Europe.

. More effective participation of SMEs and of orgations from third countries,
alongside European organisations, in line withgheciples of mutual benefit.
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Type of action: Coordination and support action

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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CONDITIONSFOR THIS CALL
Publication date: 11/12/2013

Deadline(s)®:
COMPET-1-2014 26/03/2014
COMPET-2-2014 at 17.00.00 Brussels time

COMPET-3-2014
COMPET-4-2014
COMPET-5-2014
COMPET-6-2014
COMPET-7-2014
COMPET-8-2014
COMPET-9-2014
COMPET-10-2014
COMPET-11-2014

Overall indicative budget: EUR 52.00 million frofmet2014 budget

Topics 2014

EUR million
COMPET-1-2014 10.00
COMPET-2-2014 8.00
COMPET-3-2014 4.00
COMPET-4-2014 4.00
COMPET-5-2014 2.00
COMPET-6-2014 5.00
COMPET-7-2014 8.00
COMPET-8-2014 4.00
COMPET-9-2014 3.00
COMPET-10-2014 4.00
COMPET-11-2014

'® The Director-General responsible may delay this deadline by up to two months.
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Eligibility and admissibility conditions: The coriains are described in parts B and C of

the General Annexes to the work programme, witifdhewing exceptions:

COMPET-1-2014
COMPET-2-2014
COMPET-5-2014
COMPET-6-2014
COMPET-8-2014
COMPET-9-2014
COMPET-10-2014
COMPET-11-2014

With the view of favouring wider competition andrgiépation,
the European Space Agency will not participate onsortia of
proposals submitted under this call for proposals

COMPET-1-2014

A maximum of one proposal per identified Urgent it line
will be selected for funding.

COMPET-3-2014
COMPET-4-2014
COMPET-11-2014

The Commission will only fund one project under lea¢ these
topics.

COMPET-3-2014
COMPET-4-2014

The general conditions for participation in Horiza2020
Research and Innovation actions will apply to théserdination
and Support Actions: i.e. at least three legaliestiestablished i
a different Member State or associated countryiaddpenden
of each other.

-

[

Evaluation criteria, scoring and threshold: Thetecia, scoring and threshold are

described in part H of the General Annexes to tbekyrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the

same score is given in part H of the General Angsexe

The full evaluation procedure is described in teéevant guid& published on the

Participant Portal.

17
See:

pse_en.pdf

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-
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Indicative timetable for evaluation and grant agrest:

Information on
the outcome o
the evaluatior
(single stagg

Indicative date
[ for the signing
of grant
agreements

COMPET-1-
2014
COMPET-2-
2014
COMPET-3-
2014
COMPET-4-
2014
COMPET-5-
2014
COMPET-6-
2014
COMPET-7-
2014
COMPET-8-
2014
COMPET-9-
2014
COMPET-10-
2014
COMPET-11-
2014

Maximum 5
months from the
final date for
submission

Maximum 3
months from the
date of
informing
applicants

Consortium agreements: In line with the RulesHarticipation, participants in Research

and Innovation Actions or in Innovation Actions aegjuired to conclude a consortium

agreement prior to grant agreement.
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Call — Earth Observation
H2020-E0-2015

Space enabled Applications

New innovative geo-spatial products for commereigploitation are enabled by space
data, and directly enhance the competitivenessi@fBuropean value-adding and geo-
information service sector. This will also furthealidate the premise that space systems
produce information complementary to in-situ dathajch often cannot be acquired in
any other way. This is key to return on the majpacg investments made in Earth
Observation space infrastructure, and validatingope's investments made, especially
in the Union’s Copernicus programme. With the alallty of Copernicus data, actions
will be funded in 2015 which have high businessepbal and are developing space
enabled EO products and applications close to tndien

Proposals are invited against the following topic:

EO 1 - 2015: Bringing EO applications to the market

Specific_challenge: If space investments made irtheabservation are to generate
economic return, it is essential that EO produntsiaformation generation are taken out
of the research environment and products are gatthe market. Such EO products
often realise highly automated processes with minimmanual intervention. For such
applications and developments to succeed, the ptotkeds to be shaped according to
users’ demands, to be validated and proven. Theds be achieved in an environment
integrated at the user, in order for users to dctep innovative potential which the
product promises. This will require also speciftteation to be given to the various
processes in place in the users’ workflows whichorporate the EO information.
Furthermore, the commercial providers will haveptove that they can sustain their
product operationally based on market revenueshisaend a credible planning for the 3
years after the end of public funding shall be pathe proposal.

Scope: The outcome of this innovation project sthidad a commercial service platform,
sustained by a production process capable to deloveahe user a product which is
validated and accepted as a marketable produchsiational collaboration has a key
role to play in this context, as it enhances actessarkets beyond the national borders,
notably by enabling space application provideralisorb market-related tacit knowledge
and know-how of their partners. Corresponding \ala@hs and customisations are to be
undertaken, and the business case for the applicetito be demonstrated. Service level
models are to be developed, with appropriate qualft service definitions for the
application. Application products are expected wom open standards for data
documentation, data models and services.

The choice of EO application is left to the propoge preference will also be given to
SMEs, which are considered to be particularly ingrar players in this European EO
applications sector.

Proposers are advised to consult further informatim availability of Copernicus
Sentinel Data, access to Copernicus Contributingsn data, as well as issues
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recommended to be detailed in the proposals at @ammission’s web
http://ec.europa.eu/enterprise/policies/space/reBea

The Commission considers that proposals requestimntribution from the EU of
between EUR 1 and 2 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: Proposals are expected to edtaBlistainable supply chains for
innovative EO applications with demonstrated conuiaérvalue with targeted client

communities. Complete integration into the custdsekisting business processes and
processing chains, as well as the economic vigbibt the application is to be

demonstrated.

Proposals are expected to enhance the Europeastryidipotential to take advantage of
market opportunities and establish leadershiperfigid, and to boost business activity.

It is expected that proposals lead to new or impdoproducts, processes or services on
the market, which are capable of generating wighyears after the end of public funding
a significant turnover for the participants, andate a significant number of new jobs.

Type of action: Innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

Toolsfor accessto space data

Efficient and widespread exploitation of the exigtiand planned European space
infrastructure (especially Copernicus with its segltsatellites) is only possible if further
effort can be made for the processing, archiving atandardised access to retrieved
satellite data. Sustainable availability has atsdé coupled with generic search, data-
mining and visualisation techniques inviting wide-use, also through standardised
approaches. Such re-use has to be achieved at damopnd global level, and
coordination with mechanisms promoted in the cantdéxhe Global Earth Observation
System of Systems (GEOSS) and the Committee om Exdsserving Satellites (CEOS)
is to be achieved.

For successful exploitation of space borne sensmrtake place, it is furthermore

necessary to develop easy-to-use, calibrated ahdatexd data products, taking into

account the latest and emerging remote sensingoititipa capabilities and the most

recent online data manipulation, collaboration astdring technologies. Validation

efforts have to provide researchers and users wittertainty ranges of space data to
make the subsequent usage verifiable.

Proposals are invited against the following topics:

EO-2-2015: Stimulating wider research use of Coperous Sentinel Data

Specific challenge: Europe’s investment in the Cojoes Sentinel satellites will provide
Europe with an unprecedented source of operatisatallite data. The first and largest
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streams of data will become available from Senth¢BAR data) during 2014, to be
followed shortly thereafter with data from Sents@ and 3 (optical imaging data), as
well as Sentinel 5p. In the longer term also magontributions for atmospheric
measurements will be made by Sentinels 4 and & Sisams are expected to amount to
several terabyte per satellite orbit, thereby @elhg unprecedented temporal and spatial
resolution and data continuity, calling for newalatndling and processing paradigms.
While this data is ingested into the operationap&aicus services, wide use by the
scientific community and industry researchers fveloping products is still limited and
needs to be stimulated with easy-to-use interfadoes performing R&D. Where
appropriate, integration into operational servisesh as Copernicus may require the
efficiency of highly automated processes with mimmmanual intervention.

Scope: To fully benefit from the high scientifigeryational and commercial potential of
the Sentinel data, development tools, as well aBlestand predictable access methods
need to be developed, such as:

» development of simulators of space based earthredisen data, to facilitate the
uptake of EO data, and to prepare data procesheigs;

» research into efficient information retrieval frosatellite data repositories and
dissemination;

» developing software to read and transform data docess by scientific,
institutional and commercial users, including daiaing techniques;

» developing data co-registration and fusion meth@dd¢a from several sentinels
and /or other contributing satellite missions);

* advanced visualisation techniques (allowing alsosénsory exploration of data
beyond visual experience);

» efficient and validated sentinel data integratioatmods for operational service
use.

The ability to access diverse space data archofelgrge volumes of data, the use of

standardised forms of data query, retrieval, fosraatd data exchange methods will be
central to these tasks. Attention should be giwveplatforms offering novel methods able

to cope with the big data challenge (storage, @siog, remote access, etc.). A particular
aspect of interest is also the international useSehtinel data, as acceptance of
Copernicus data in a global context will be a keguiccess of Europe’s contribution of

Copernicus to GEOSS. Such collaboration necessitalso appropriate data sharing
interfaces for sentinel data to be developed andealgupon, based on open source
solutions as far as possible.

Proposers are advised to consult further informatim availability of Copernicus

Sentinel Data, access to Copernicus Contributingsn data, as well as issues
recommended to be detailed in the proposals at @ammission’'s web

http://ec.europa.eu/enterprise/policies/space/reBea

The Commission considers that proposals requestimntribution from the EU of
between EUR 2 and 3 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.
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Expected impact: Significantly wider use of Copeusi Sentinel data should be
achieved, in Europe as well as internationallyréased awareness with users of satellite
data is to be generated and further opportunitieséw uptake of satellite data should be
created. Possible models for operational supplgaié to users, including for further
scientific exploitation should be demonstrated. Rwthods designed for operational
deployment in services, proposals are expectealtaborate closely with services and
downstream users to ensure that commercial andatigeal opportunities are fully
identified and exploited. The work should contribib the definition of best practices
and their adoption in scientific and commercial rusemmunities, and in a GEOSS
context if possible.

This research topic should attract active particgpaof researchers in academia and
industry, specialising on the use of sentinel deta their integration and/or comparison
with other sensor data (from space or in-situ)shbuld actively involve students

performing research with satellite data.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

EO-3-2015: Technology developments for competitivienaging from space

Specific challenge: Observation concepts basedraxstidnated sensors (e.g. telescope
arrays) have revolutionised astronomy, and theiseolation potential from space
(swarm missions, satellite constellations) has tgetbe realised. This represents a
departure from an approach of many different senssiding on one satellite, in favour
of many smaller single-sensor missions. It rem&inbe established for which areas of
Earth observation (land monitoring, atmospheric sneaments, water quality, maritime
surveillance, emergency management, security) this.approach might be particularly
effective, be it in performance, risk managemert ewst effectiveness. Equally, it needs
to be understood which technologies would be ne&aletiow a network/constellation to
act as one instrument. Specific requirements fersetnsors may also be needed to allow
benefit to be taken of such mission concepts.

Scope: Research should be undertaken to reviewrttexging fractionated observation
system concepts. The required technology challengss regards interfacing,
synchronisation, formation flying, precision thiagt and pointing, communication
within the constellation or with ground stationg & be identified. Potential benefits to
be obtained (e.g. monitoring performance, risk gaiion, cost effectiveness,
responsiveness) are to be examined in light of reben needs in different earth
observation domains. Observation needs should bdated with the respective user
communities to be fit for purpose in terms of stifemand commercial applications.
Constellations of instruments might be of the sams&rument type, or include a variety
of different instruments and related data fusioprapches. Demands for data transfers
and communication should be examined in light afent developments of high-speed
in-space communication methodologies. The resutisimed should enable mission
designers and implementers to decide what missshmald be initiated for which
application areas, and the requirements for comeations support.

The Commission considers that proposals requestiogntribution from the EU in the
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range of EUR 2.5 million would allow this specifichallenge to be addressed
appropriately. Nonetheless, this does not prectiudenission and selection of proposals
requesting other amounts.

Expected impact: Proposals are expected to comgritauincreasing the effectiveness of
future developments by addressing

» significant advances in performance
» greater coherency between different measurementegu
* mission planning parameters,
* mission scalability and incremental deployment.
Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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CONDITIONSFOR THIS CALL
Publication date: 11/12/2013

Deadline(s)®

EO-1-2015 08/04/2015
EO-2-2015 at 17.00.00 Brussels time
EO-3-2015

Overall indicative budget: EUR 25.00 million frommet2015 budgét

Topics 2015

EUR million
EO-1-2015 9.00
EO-2-2015 11.00
EO-3-2015 5.00

Eligibility and admissibility conditions: The coriins are described in parts B and C of
the General Annexes to the work programme, witifadhewing exceptions:

EO-1-2015 With the view of favouring wider competition andriepation,
EO-2-2015 the European Space Agency will not participate onsortia of
EO-3-2015 proposals submitted under this call for proposals

Evaluation criteria, scoring and threshold: Thetecia, scoring and threshold are
described in part H of the General Annexes to thekyrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the
same score is given in part H of the General Angsexe

The full evaluation procedure is described in teéevant guid® published on the

® The Director-General responsible may delay this deadline by up to two months.

¥ The budget amounts for 2015 are subject to thdlaility of the appropriations provided for ineth
draft budget for 2015 after the adoption of thedmidor 2015 by the budgetary authority or if thelet
is not adopted as provided for in the system ofigronal twelfths.

Dsee: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-

pse_en.pdf
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Participant Portal.

Indicative timetable for evaluation and grant agreat:

Information on
the outcome of
the evaluatior
(single stagg

Indicative date
for the signing
of grant
agreements

EO-1-2015 Maximum 5| Maximum 3
EO-2-2015 months from the months from the
EO-3-2015 final date for| date of
submission informing
applicants

Consortium agreements: In line with the RulesHarticipation, participants in Research
and Innovation Actions or in Innovation Actions aegjuired to conclude a consortium
agreement prior to grant agreement.
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Call — Protection of European Assets in and from Sgce
H2020-PROTEC-2015

The present call concerns space debris as Neadn BEdujects and space weather have
been already covered in the 2014 call of this WBrkgramme. The support to the

emergence of a Space Surveillance and Tracking )($8dacity at European level is

channelled through ‘Other actions’.

Proposals are invited against the following topic:

PROTEC-1-2015: Passive means to reduce the impadt$pace Debris

Specific Challenge: Reducing the impact of collisiobetween active satellites and
orbital debris is a challenge that needs to beemsded at multiple levels. In addition to
SST which addresses surveyance and tracking t@prewllision other aspects must be
considered:

1. Prevention, avoid adding new debris to the alrdacye debris population.

2. Mitigation, specifically de-orbiting solutions featellites and launcher upper
stages at the end of their operational life.

3. Protection, i.e. shielding satellites from impatsmall debris.

Scope: To develop and test concepts and technslogieded for safe de-orbiting and
disposal of space objects, including up to in-od@monstration as an option. Planned
end-of-life de-orbiting or safe disposal of newedldes and launch vehicle’s upper stages
as well as non-technical issues including legaléssshould be considered.

The Commission considers that proposals requestimntribution from the EU of
between EUR 3 and 4 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impact: Innovative and cost effective sohs, allowing scalable system-
design, for post-mission disposal of satellites Euthcher upper stages which are in line
with or exceed international and European guidslarad legal requirements.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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CONDITIONSFOR THIS CALL
Publication date: 11/12/2013

Deadline(s}*

PROTEC-1-2015 08/04/2015
at 17.00.00 Brussels time

Overall indicative budget: EUR 6.50 million fromet015 budgét

Topics 2015
EUR million
PROTEC-1-2015 6.50

Eligibility and admissibility conditions: The coriains are described in parts B and C of
the General Annexes to the work programme, witifdhewing exceptions:

PROTEC-1-2015 With the view of favouring wider cagtipon and participation,
the European Space Agency will not participate onsortia of
proposals submitted under this call for proposals

Evaluation criteria, scoring and threshold: Thetecia, scoring and threshold are
described in part H of the General Annexes to thekyrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the
same score is given in part H of the General Ansexe

The full evaluation procedure is described in teéevant guid® published on the
Participant Portal.

' The Director-General responsible may delay this deadline by up to two months.

%2 The budget amounts for 2015 are subject to tladladility of the appropriations provided for ineth
draft budget for 2015 after the adoption of thedridor 2015 by the budgetary authority or if thelget
is not adopted as provided for in the system ofigional twelfths.

SSee: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-

pse_en.pdf
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Indicative timetable for evaluation and grant agrest:

Information on
the outcome of
the evaluation
(single stagg

Indicative date
for the signing
of grant
agreements

PROTEC-1- | Maximum 5| Maximum 3
2015 months from the months from the
final date for| date of

submission informing

applicants

Consortium agreements: In line with the Rules fartieipation, participants in Research
and Innovation Actions or in Innovation Actions aegjuired to conclude a consortium
agreement prior to grant agreement.
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Call — Competitiveness of the European Space Sectdrechnology and
Science”

H2020-COMPET-2015

Following the equivalent 2014 call within this wgokogramme, the 2015 call maintains
the support in certain key areas (critical techgigls, access to space, low TRLwhile
extending its reach to other areas of space sci@ndeexploration and new domains of
international cooperation.

Proposals are invited against the following topics:

Competitiveness of European Space Technology

COMPET-1-2015: Technologies for European non-deperhce and competitiveness

Specific challenge: The space sector is a straegget contributing to the independence,
security and prosperity of Europe and its rolehia world. Europe needs non-dependent
access to critical space technologies, which isomditio-sine-qua-non for achieving
Europe’s strategic objectives. "Non-dependencedrsefo the possibility for Europe to
have free, unrestricted access to any required esgachnology. Reaching non-
dependence in certain technologies will open newketa to our industries and will
increase the overall competitiveness of the EunofSEace sector.

Scope: Research in technologies for European npardkence and competitiveness has
been undertaken within the frame of the EC-ESA-Efot initiative on Critical
Technologies for European non-Dependence, launah&08. Critical Components,
which are integral part of critical technologieayh also been dealt with in the context of
European Space Components Coordination (ESCC) fmmdComponents Technology
Board (CTB).

Activities to be proposed in this call will addreeshnologies identified on the list of
Urgent Actions as part of the Joint EC-ESA-EDA tdskce on Critical Technologies
("Excerpt from Critical Space Technologies for Epgan Strategic Non-Dependence —
List of Urgent Actions for 2012/2013" — June 201 ahe update for the 2015 call
http://ec.europa.eu/enterprise/policies/space/resgafocusing on those areas that have

24 Technology Readiness Levels are defined in parf @ General Annexes. In the specific area of
space, further details can be found in the Eurof@zacte Agency website "Strategic Readiness Level -
The ESA Science Technology Development Route". pesao Space Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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not so far benefitted from prior Framework Prograenfanding and representing the
highest potential for being addressed through thunding instruments available in
Horizon 2020.

A number of priority technologies have been ideadiffor H2020 for 2015:
U4 - Advanced materials and material technologyctombustion chambers
U6 - Fibre Optic Gyro (FOG) based Inertial MeasugatriJnit - IMU
U7 - Power amplification: Travelling Wave Tube (TYWhaterials
U12 - High Capacity Field-Programmable Gate Arfiaf GA)

In this context, technological spin in and/or keélall collaborations should be enhanced
between European non-space and space industrigg@paisals are expected to provide
advanced critical technologies that are of comnmberést to different space application
domains (e.g. telecom, Earth-observation, scieste), or even with applicability to
terrestrial domains.

The Commission considers that proposals requeatsantribution from the EU between
EUR 2 and 4 million would allow this specific chalge to be addressed appropriately.
Nonetheless, this does not preclude submissionsafettion of proposals requesting
other amounts. Without prejudice to the outcomehef evaluation process and with a
view to covering all four urgent actions, a maximahone proposal per identified
Urgent Action line will be selected for funding.

Expected impact:

* To reduce the dependence on critical technologres Gapabilities from outside
Europe for future space applications, as identifiedhe EC-ESA-EDA Critical
Space Technologies for European Strategic Non-Diepere (seeCritical Space
Technologies for European Strategic Non-Dependendackground Document -
2011).

* To develop or regain in the mid-term the Europegpacity to operate independently
in space, e.g. by developing in a timely manneraléd and affordable space
technologies that in some cases may already euiside Europe or in European
terrestrial applications. Nevertheless, propodadailsl strive to go beyond the present
state of the art or, preferably, the expected sththe art at the time of completion if
alternative technologies are being developed caitSigrope.

» To enhance the technical capabilities and ovemfipretitiveness of European space
industry satellite vendors on the worldwide markéte proposals are expected to
open new competition opportunities for European ufecturers by reducing the
dependency on export restricted technologies thatod strategic importance to
future European space efforts. They should en&lgld=tiropean industry to get non-
restricted access to high performance technolotfies will allow increasing its
competitiveness and expertise in the space domain.

* Proposals should include a work package dedicatedhé development of a
commercial evaluation of the technology, and shaadidress how to access the
commercial market with a full range (preload) afueing products.
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* Proposals should improve the overall European specenology landscape and
complement the activities of European and natispate programmes.

Proposals that include development activities upgace qualification will be favoured
in terms of their potential impact.

Type of action: Research and innovation action

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-2-2015: Independent access to space

Specific challenge: The ability to access spa@evdal strategic capability for Europe as
it has been underlined by EU Council in severabltdons and conclusions. Such
capability is necessary to ensure a leading posii@ngside other major spacefaring
nations. The present topic will support researcto ibreakthrough technologies to
provide access to space which are complementarynasyhergy with the on-going wok

undertaken by Member States and the European ygoecy to develop solutions for

affordable and reliable launcher capabilities. Rede efforts should strengthen Europe’s
capability in terms of having an available, rel@land competitive launch service and
lead to cheaper new solutions to ensure the dewmop of a world-class European
space-industry and satellite-based applicationssandces.

Scope: All possible technologies and launching esyst including partly reusable

systems and subsystems, will be considered provithed they can demonstrate
complementarity and no overlapping with on-goingnieher developments and credible
realization options. Due consideration will be give the potential of these technologies
to strengthen competitiveness and cost-efficierscyvall to their commercial potential.

Areas of potential improvements for conventionalniehing systems could be: high
energy density green propellants, high performamgineered materials for advanced
lightweight structures and components, innovatwvieracs solutions for safer and more
reliable launch operations, adaptation and us@etauncher upper stages for providing
extra functionality regarding multiple access t@ap of small payloads and platforms.
Regarding innovative systems to access space, gatgpshould have a consistent
approach to prove fulfilment of market demands smgleriority over classical systems.
It is welcomed to explore new solutions for affdstbaand reliable launcher capabilities
in benefit of the wide spectrum of European spat® Rommunity needs (from sub-

orbital to orbital injection).

The Commission considers that proposals requestimgntribution from the EU of
between EUR 2 and 4 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectiudbenission and selection of proposals
requesting other amounts.

Expected impact: The technological developmentbet@ddressed must target either a
breakthrough in technologies for accessing space oelevant optimisation or cost
reduction of the launch present propulsion system®rms of fostering the European
capabilities of accessing space. It is welcomedxplore new solutions for affordable
and reliable launcher capabilities in benefit &f tide spectrum of European space RTD
community needs (from sub-orbital to orbital injen).
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Incremental or disruptive advances over currerftrielogies and functionalities must be
proven and assessed in terms of economic end-tosatity. In this context, key
advances to achieve a quick and frequent accesmte will be prioritised.

Technologies identified not addressed in the edemnta2014 call will be preferentially
considered.

Type of action: Research and innovation actions.

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-3-2015: Bottom-up space technologies at IolWRL

Specific challenge: In the mid- and long-term tlmnpetitiveness of the space sector
depends on the continuous incorporation of brarvd-swed even disruptive technologies.
The European RTD investment in the field of verw{®RL technologies is to be
enhanced. A number of challenges in space techiesldtave parallels to terrestrial
challenges, for example in the fields of aeronaytieenergy, environment,
telecommunications and ICTs, natural resource eaptm, sensors, robotics, advanced
materials, security, and health.

Scope: New ideas must be incorporated into theentistate of the art. As many of the
advances come traditionally also from non-spac&egcan active search must be done
in non-Space areas of knowledge in addition to itlentification of breakthrough
technologies from the space sector. This shouldilieelihe traditional space actors, and
non-space actors, to look for space technologigkeofuture. The aim of this topic is to
attract new actors to space and demonstrate temliaslthat are potentially disruptive
and not only incremental. As “push” technologi¢gse will promise radical improved
performances, and will enable emerging missions.asftal increments in
miniaturisation, power reduction, efficiency, vy, and increased functionality are
as well expected.

Proposals based on low TRL(1-3) ideas and technologies which could havenal fi
application in future Space systems are solicitée target is to demonstrate them up to
TRL (4-5). In this first call, proposals on the famental areas of knowledge are
foreseen, in which for example some of the Key HingbTechnologies (KETs) are
playing a major role. In particular, proposals soeght with relevance for the fields of:
"energy storage", "energy production”, "materialsd astructures”, "additive layer

2 Technology Readiness Levels are defined in parf @ General Annexes. In the specific area of
space, further details can be found in the Eurof@zacte Agency website "Strategic Readiness Level -
The ESA Science Technology Development Route". pesao Space Agency, Advanced Studies and
Technology Preparation Division, http://sci.esasirg-ft/50124-technology-readiness-level/05
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manufacturing techniques”, "mechanisms", "wirelgsswer transmission”, "high
performance and reliable electronics to boost cerdbgower”, and "thermal control
management systems" in the domain of space.

The Commission considers that proposals implememebbss than 24 months and
requesting a contribution from the EU in the rafd&UR 1 million would allow this
specific challenge to be addressed appropriatebnetheless, this does not preclude
submission and selection of proposals requestifgeroamounts. Only up to two
proposals will be financed on each of the eighediforeseen ("energy storage”, "energy
production”, "materials and structures”, "mechami§niadditive layer manufacturing
techniques”, "high performance and reliable eletwt® to boost on-board power”,

"wireless power transmission" and "thermal contnalnagement systems").

Expected impact: Spinning-in of new enabling tedbgies to space systems up to TRL
4-5 and clear indication of the ways in which thesehnologies can significantly
improve performance and/or reduce costs if furtlesreloped.

Proposals should mobilise new incorporation of spaee actors, especially SMEs, and
research groups into the space landscape.

Ideally proposals should result in developmentsdiig a range of sectors.
Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

Space exploration and science

In 2015 support for space science and exploratiolh eontinue in the area of
exploration, focusing on habitat management. Alaigshis area, and in order to
address the mandate of the specific programmeadblernhe exploitation of space data,
in the area of science the Union will support il20nitiatives for the exploitation of
astrophysicxomets and planetary data.

COMPET-4-2015: Space exploration — Habitat managenm

Specific challenge: The International Space Stafi&%) is the current cornerstone of
European activities in human spaceflight and apibf the European strategy for space
exploration. With its assembly now complete, anthweveral years of operations ahead
until 2020 and possibly beyond, it should be usethé fullest extent for optimising and
broadening the scientific, technological and openatl return of Europeans investments.
ISS should also be further used as a test-bedhéopiteparation of future ventures as well
as for enabling overall scientific and technolofipaogress and provide benefits to
citizens. The selection of these proposals in tka af habitat management will depend
on their suitability for research on-board ISS.

Scope: Prepare for demonstrating technologies,opedations techniques and process,
critical for future human missions as well as advwag knowledge related to human
spaceflight and terrestrial applications for thendfés of citizens. Proposals
demonstrating safe and reliable quality controinofoor environment in space including
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microbial control (e.g. development of early détet and warning systems for
environmental contamination and pollution) should implemented by leveraging
synergies between space and non-space actoran@ugtrial ecology, health sectors).
These on-ground preparatory activities are a puesdg to potential flight hardware
development and activities to be conducted on-btsd=uropean Columbus module of
the ISS.

The Commission considers that proposals requestimntribution from the EU of
between EUR 3 and 6 million would allow this speci€hallenge to be addressed
appropriately. Nonetheless, this does not prectudenission and selection of proposals
requesting other amounts.

Expected impacts: Proposals are expected to preparground for further innovative
development of R&D in human spaceflight and futteeestrial applications. Systems
are expected to be developed and tested on thexdjrand demonstrate operational
capability (or close to). An important impact is@lthe potential applicability of the test
projects on-board ISS. Results will therefore hawveattain the necessary maturity to
fulfil this promise.

The results are expected to have a significant ainpa stimulating non-space actors'
contribution to space exploration. This researghictehould attract active participation
of researchers in academia and SMEs. The resutddshe actively disseminated in the
relevant scientific publications, as well as tovgargotential user communities as
appropriate.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

COMPET-5-2015: Scientific exploitation of astrophygs, comets, and planetary
data

Specific Challenge: Three specific areas of spatense where there is a significant
underinvestment when compared to the potentialngtiee return for Europe are the
exploitation of astrophysics, comets, and planetartg.

Europe has an impressive track record in spacepmstsics, comets and planetary
research. Astrophysics missions such as XMM-Newtdatschel or Planck, and in
coming years Gaia, JUICE, EUCLID, CHEOPS or theekaiWVebb Space Telescope are
an opportunity for European researchers. The algdlevill however be to allow the
European astrophysics community to make the bestilple use of those missions by
supporting space astronomy observation proposaisg uarchived data, and making
comparisons (including calibrations) between défér missions, instruments, and
between space and ground-based data. Likewisemetsaresearch the challenge will be
to allow the European astronomy community to maleeltest possible use of the current
European mission to a comet (Rosetta), in comlnativith information from
international (e.g. NASA, JAXA) missions and grotlmaksed telescope observations.
Europe has also a long experience and deep expeéntiplanetary missions such as
Venus Express, or Cassini-Huygens. The utilisatbdata set coming from European
and international missions will allow the Europgdanetary community to generate new
knowledge and make the best use of past investments
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Scope: Astrophysics proposals shall make use ofprepare for the use of ESA
astrophysics missions, possible in combination withund-based observations, and/or
data from non-ESA missions (e.g. NASA, JAXA, or ethational missions). Comets
proposals shall prepare for and make use of thetRomiission, possibly in combination
with ground-based observations, and/or data from-EB®A missions (e.g. NASA,
JAXA, or other national missions). Planetary pra@esshall make use of European
missions and European instruments on-board interadtplanetary missions and/or data
from non-ESA missions (e.g. NASA, JAXA, or othetioaal missions).

These activities shall add scientific value throaglvanced analysis of the data, leading
to scientific publications and higher level datadgucts which can be used by other
scientists in their studies. This could be doneambination with the development of
open source tools for processing and visualisatioastrophysics, comets or planetary
data. Enhanced data products should be suitabfedding back into the ESA archives.

The Commission considers that proposals requestiogntribution from the EU in the
range of EUR 1.5 million would allow this specifiballenge dedicated to astrophysics,
comets or planetary data to be addressed apprelgriatcluding through proposals from
small teams. Nonetheless, this does not precludmisgion and selection of proposals
requesting other amounts.

Expected impact: A higher number of scientific pcditions based on Europe’s space
data, high-level data products made available tjftoappropriate archives, and tools
developed for the advanced processing of data.dBedg are expected also to add value
to existing activities on European and internatideaels, and enhance and broaden
research partnerships.

Type of action: Research and innovation actions

The conditions related to this topic are provided at the end of this call and in the
General Annexes.

I nternational Cooperation in Space matters

The prospects for continued scientific explorataom discovery in the Solar System has
increased in recent years with Cassini, Juno, D&New Horizons missions, Rosetta and
future planned missions such as OsirisRex and JUMIgSIons are also still considered
to Jupiter's Moon Europa and the rest of the Jowgstem etc. Many of the science
guestions inherent to future missions relate topitospects for life in the Solar System
— either due to the potential to find life among thuter planet region or by improving
our understanding of the potential contributionthe origin of life on Earth by Solar
System material such as comets and asteroids. émsequence, some of the future
mission opportunities and their potential encowsteith other Solar System bodies raise
serious questions about biological or organic aoimation that may be carried to the
outer Solar System or contaminate small Solar 8ysb®dies that are visited or
harvested by space probes, as well as the Earttasa extra-terrestrial samples are
brought back.

Part 5iii - Page 63 of 91



HORIZON 2020 - WORK PROGRAMMIE 2014-2015

Leadership in enabling and industrial technologies — Space

COMPET-6-2015: International Cooperation in space sience

Specific challenge: Europe has a long-standingttosdof international collaboration in
space sciences with missions open to internatipaginerships or by participating to
missions of partners (e.g., with USA, Japan, RuysSiina, and India). With the
increasing international competition in space smeBurope should continue to play a
leading role in planetary science shaping the rekean the field including the
elaboration of planetary protection guidelines.

Scope: In line with the objectives of the Unionistegy for international cooperation in
research and innovation (COM(2012)497), internaiacooperation is encouraged, in
particular with space powers active in planetaryerste. The diverse range of
competences spread among universities, researthutes, and space agencies in
different countries in the world, should be hareessn this proposal in view of

establishing a coordinated authoritative positionthe planetary protection research
field. Networking, experts meetings and workshogsulting in recommendations for
further action and guidelines for future missiore @art of the effort.

The Commission considers that proposals requestiogntribution from the EU in the
range of EUR 1 million would allow this specific allenge to be addressed
appropriately. Nonetheless, this does not prectiudenission and selection of proposals
requesting other amounts.

Expected impact: This activity would allow reviewithe planetary protection status of
outer Solar System bodies including small Solart&8ygsbodies. That may include to
establish a new categorisation and the measureshbald be taken (or not) to protect
them from Earth-sourced biological and organic aomhation. Addressing the

categorisations of future missions to the outer aBolSystem and making

recommendations will help improving the Committe® $pace Research (COSPAR)
Planetary Protection Policy and help to resolvergdic uncertainties associated with
current knowledge. This action should provide tlesi® for a regular exchange of
information on the issue of planetary protectiord adentify also opportunities for

European scientists to participate in future iraéional missions.

Type of action: Coordination and support action.

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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CONDITIONSFOR THISCALL

Publication date: 11/12/2013
Deadline(s3®
COMPET-1-2015 08/04/2015

COMPET-2-2015
COMPET-3-2015
COMPET-4-2015
COMPET-5-2015
COMPET-6-2015

at 17.00 Brussels time

Overall indicative budget: EUR 39.00 million fromet2015 budgét

Topics 2015
EUR million
COMPET-1-2015 14.00
COMPET-2-2015 5.00
COMPET-3-2015 7.00
COMPET-4-2015 6.00
COMPET-5-2015 6.00
COMPET-6-2015 1.00

Eligibility and adm

issibility conditions: The conitins are described in parts B and C of

the General Annexes to the work programme, witifadhewing exceptions:

COMPET-1-2015
COMPET-2-2015
COMPET-3-2015
COMPET-5-2015
COMPET-6-2015

With the view of favouring wider competition andriepation,
the European Space Agency will not participate onsortia of
proposals submitted under this call for proposals

*® The Director-Genera

| responsible may delay this deadline by up to two months.

?" The budget amounts for 2015 are subject to tladladility of the appropriations provided for ineth
draft budget for 2015 after the adoption of thedmridor 2015 by the budgetary authority or if thelget
is not adopted as provided for in the system ofigional twelfths..
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COMPET-1-2015 | A maximum of one proposal per identified Urgent iBitline

will be selected for funding.

COMPET-4-2015 | The standard eligibility conditionzpby.

Evaluation criteria, scoring and threshold: Thetecia, scoring and threshold are
described in part H of the General Annexes to thekyrogramme.

Evaluation procedure: The procedure for settimgiarity order for proposals with the
same score is given in part H of the General Ansexe

The full evaluation procedure is described in tetevant guid® published on the
Participant Portal.

Indicative timetable for evaluation and grant agrest:

Information on| Indicative date
the outcome of for the signing
the evaluatior| of grant
(single stagg agreements
COMPET-1- | Maximum 5| Maximum 3
2015 months from the months from the
COMPET-2- |final date for| date of
2015 submission informing
COMPET-3- applicants
2015
COMPET-4-
2015
COMPET-5-
2015
COMPET-6-
2015

Consortium agreements: In line with the RulesHarticipation, participants in Research

and Innovation Actions or in Innovation Actions aegjuired to conclude a consortium

agreement prior to grant agreement.

28
See:

pse_en.pdf

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-
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Call — SME Instrument
H2020-SM E-SPACE-2014-2015

SME-SPACE-1-2014/2015: SME instrument

Specific challenge: To engage small and mediumrpenses in space research and
development, especially those not traditionallyoired in it and reduce as much as
possible the entry barriers to SMEs for Horizon@@hding.

The specific challenge of the actions envisageceuttus call could cover any aspect of
the Specific Programme for Space (Horizon 2020 Eraonk programme and Specific
programme). However, it is considered that actiomsthe areas of applications,
especially in connection to the flagship programi@asileo and Copernicus, spinning-in
(i.e. application of terrestrial solutions to clealjjes in space) and the development of
certain critical technologies could be adequataltesd for this call.

Scope: The SME instrument consists of three sepgshtises and a coaching and
mentoring service for beneficiaries. Participaras @pply to phase 1 with a view to
applying to phase 2 at a later date, or directlgttase 2.

In phase ] a feasibility study shall be developed verifyihg technological/practical as
well as economic viability of an innovation ideadcept with considerable novelty to the
industry sector in which it is presented (new puduprocesses, design, services and
technologies or new market applications of existiexghnologies). The activities could,
for example, comprise risk assessment, market stuggr involvement, Intellectual
Property (IP) management, innovation strategy agraent, partner search, feasibility
of concept and the like to establish a solid higkeptial innovation proposal aligned to
the enterprise strategy and with a European dirnandottlenecks in the ability to
increase profitability of the enterprise throughomation shall be detected and analysed
during phase 1 and addressed during phase 2 teaserthe return in investment in
innovation activities.

The proposal should contain an initial business plased on the proposed idea/concept.

The proposal should give the specifications ofedlaborated business plan, which is to
be the outcome of the proposal and the criterigfiocess.

Funding will be provided in the form of a lump swhEUR 50.000. Proposals should
last around 6 months.

In phase 2 innovation proposals will be supported that adslithe challenges identified
in the specific programme for space and that detrateshigh potential in terms of
company competitiveness and growth underpinned bgtrategic business plan.
Activities should focus on innovation activities cbu as demonstration, testing,
prototyping, piloting, scaling-up, miniaturisatiotiesign, market replication and the like
aiming to bring an innovation idea (product, praceservice, etc) to industrial readiness
and maturity for market introduction close to degph@nt and market introduction, but
may also include some research. For technologiwadvation a Technology Readiness
Levels of 6 or above (or similar for non-technotm@iinnovations) are envisaged; please
see part G of the General Annexes.
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Proposals shall be based on an elaborated bugitessither developed through phase 1
or another means. Particular attention must be p@itP protection and ownership;
applicants will have to present convincing measut@sensure the possibility of
commercial exploitation (‘freedom to operate’).

Proposals shall contain a specification for thecontte of the proposal, including a first
commercialisation plan, and criteria for success.

The Commission considers that proposals requestimntribution from the EU of
between EUR 0.5 and 2.5 million would allow phasto e addressed appropriately.
Nonetheless, this does not preclude submissionsafettion of proposals requesting
other amounts. Proposals should last between 124mnabnths.

In addition, in phase 3, SMEs can benefit fromniacl support measures and services as
well as access to the financial facilities suppbmii@der Access to Risk Finance of this
work programme.

Successful beneficiaries will be offered coaching anentoring support during phase 1
and phase 2. This service will be accessible vea Enterprise Europe Network and
delivered by a dedicated coach through consultaihsignposting to the beneficiaries.
The coaches will be recruited from a central dagalrmanaged by the Commission and
have all fulfilled stringent criteria with regartts business experience and competencies.
Throughout the three phases of the instrument, Neework will complement the
coaching support by providing access to its innowagnd internationalisation service
offering. This could include, for example, depemdon the need of the SME, support in
identifying growth potential, developing a growtlap and maximising it through
internationalisation; strengthening the leadersim@ management skills of individuals in
the senior management team and developing in-hcosehing capacity; developing a
marketing strategy or raising external finance.

Expected impact:

* Enhancing profitability and growth performance ®Ss by combining and
transferring new and existing knowledge into inrtoxgg disruptive and
competitive solutions seizing European and glolbiairess opportunities.

» Market uptake and distribution of innovations taaflthe specific challenges in
space in a sustainable way.

* Increase of private investment in innovation, ntedéverage of private co-
investor and/or follow-up investments.

* The expected impact should be clearly describephalitative and quantitative
terms (e.g. on turnover, employment, market sRenanagement, sales, return
on investment and profit).

Type of action: SME instrument (70%)

The conditions related to this topic are provided at the end of this call and in the
General Annexes.
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Publication date:

CONDITIONS FOR THIS CALL

11/12/2013

Opening: 01/03/2014 for phase 1 and phase 2.
Deadline$”
SME-SPACE-1- | Phase 1 Phase 2 Phase 1 Phase 2
2014/2015: SMHE 18/06/2014 | 09/10/2014 | 18/03/2015 18/03/2015
g;gﬁmgl‘lt cut.off 24/09/2014 | 17/12/2014 | 17/06/2015 | 17/06/2015
dates 17/12/2014 17/09/2015 17/09/2015
16/12/2015 16/12/2015

Overall indicative budget: EUR 8.50 million fromet2014 budget and EUR 8.55 million
from the 2015 budg&t

2014 2015
EUR million EUR million
SME-SPACE- | 8.50 8.55
1-2014/2015: | out of which out of which
SME 0.85 for phase 1 0.875 for phase 1
instrument 7.48 for phase 2 7.50 for phase 2
0.17 for mentoring & coaching0.175 for mentoring &
support and phase 3 coaching support and phase 3

Single stage for both phase 1 and phase 2.
The budget available for phase 1 and phase 2 wildivided
equally between each cut-off date.

Eligibility and admissibility conditions: The coriains are described in parts B and C of
the General Annexes to the work programme, witifdhewing exceptions:

SME
instrument

Proposals for phase 1 are not required to providiadt plan for
exploitation and dissemination.

A proposal for phase 2 shall include a first conuiadisation plan.

* The Director-General responsible may delay this deadline by up to two months.

% The budget amounts for 2015 are subject to tladladility of the appropriations provided for ineth
draft budget for 2015 after the adoption of thedmridor 2015 by the budgetary authority or if thelget
is not adopted as provided for in the system ofigional twelfths.
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Evaluation criteria, scoring and threshold: Thetecid, scoring and threshold are

described in part H of the General Annexes to tbhekvprogramme, with the following

exceptions:

SME instrument

D

Proposals will be evaluated indigitiuwhen they arrive. They will b
ranked after the respective cut-off dates.

The criterion Impact will be evaluated first, thdexcellence and
Implementation. If the proposal fails to achievee tthreshold for a
criterion, the evaluation of the proposal will hepped.

For phase 1 the threshold for individual critewdl be 4. The overal
threshold, applying to the sum of the three indraildscores, will be 13.

For phase 2 the threshold for the criterion Impaitlt be 4. The overal
threshold, applying to the sum of the three indraildscores, will be 12.

The final consensus score of a proposal will be thedian of the
individual scores of the individual evaluators; ah& consensus repart
will comprise a collation of the individual repartsr extracts from them).
Where appropriate, a Panel Review will be organisetbtely.

O

Applicants can provide during the electronic pra@dasubmission up t
three names of persons that should not act asanater in the evaluatio
of their proposal for potential competitive reasdns

=)

Evaluation procedure: The procedure for settimgiarity order for proposals with the

same score is given in part H of the General Ansexe

The full evaluation procedure is described in tetevant guid® published on the

Participant Portal.

Indicative timetable for evaluation and grant agrest:

31

If any of the persons identified is an independent expert participating in the evaluation of the

proposals for the call in question, they may be excluded from the evaluation of the proposal

concerned, as long as it remains possible to have the proposal evaluated.

ZSee: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/pse/h2020-guide-

pse_en.pdf
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Information on the
outcome of the
evaluation gingle or
first stage

Information on the

outcome
evaluation
stage)

of the
gecond

Indicative date for the
signing of grant
agreements

U

SME
instrument

Two months after the
corresponding cut-off
date set out above for
phase 1 and four

months after the

corresponding cut-off
date set out above for
phase 2.

One month from the date
of informing applicants in
phase 1 and two months
from the date of informing

applicants in phase 2.

Consortium agreements: In the case of two or mMESsubmitting a proposal, in line

with the Rules for Participation and the Model Grakgreement, participants are

required to conclude a consortium agreement poigrant agreement.
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Fast track to innovation - Pilot

Full details on this pilot are provided in the sgpa call for proposals under the Horizon
2020 Work Programme Part - Fast Track to Innovatiiet (Part 18 of this Work
Programme).
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Other actions
In 20143

1. Research and Development activities related toaBleo Public Regulated
Service (PRS)

The European GNSS will offer a solution for goveemtal usage of Galileo through the
Galileo Public Regulated Service (PRS), which Wwélusing the most secure cryptology
together with the associated command and contrattsires. This funding is necessary
to enable space-related technologies and the dérators underpinning such
applications. This work will entail use and prodaot of classified information and
technologies.

Full complementarity with the secure societies padocietal challenges will be ensured.
The security part concentrates on the securityaelalevelopments to meet the user
needs for PRS.

Activities on two specific topics will be fundedrdugh public procurement actions. The
total indicativebudget to be allocated for the subject for the budegt year 2014 is
EUR 20 million.

These topics are outlined as follows. The procurémall be opened early in 2014, and
the contracts are expected to be awarded by mid;2061d will run for 30 months.

The implementation of these procurement activitidlé be entrusted to the European
GNSS Agency (GSA) on the basis of article 58(1)dfcjhe Financial Regulation. The
GSA will manage all the phases of the proposal dfele. To this end, a delegation
agreement will be concluded between DG Enterpngk ladustry and the GSA setting
out in detail the entrusted tasks. The GSA has lwmsen taking into account the
experience acquired from the implementation of lsimiGalileo security related
proposals in Seventh Framework Programme, its &gpén the field of security, in-line
with its regulatory tasks and the Decision 1104226f.the European Parliament and the
Council.

Procurement topic: Development of enabling techaies for PRS

The objective is this procurement is to develop RR&lucts based on innovative and
promising technologies. Some of the main objectitesachieve are: low-cost security

* The budget amounts for 2014 are subject to the availability of the appropriations provided for in the
draft budget for 2014 after the adoption of the budget for 2014 by the budgetary authority or if the
budget is not adopted as provided for in the system of provisional twelfths.
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module, high-level of security and easy key managegmPossible such technologies are
listed hereafter:

- Physical un-clonable functions (PUF) technolagjyatt present, among the most promising
technologies to provide secure RED key storageh\WWiating-PUF the key is destroyed

when a device is tampered with, because tampelierg @dhe device coating that contributes
to the device's unique signature. This technigleval a very high level of integration, at

near-to-zero cost, and works without the need feovaer supply. PUF technology might be

also combined with intrusion detection. Howevedusitrialisation of the coating material

and coating process still needs to be achieved.pbtential applications are multiple and

could be used beyond PRS in other space-basedafimhs.

- Three-dimensional integrated circuits (3D-IC) manotechnology may represent an
opportunity for another path towards continuing tkealing and optimisation of
performance, whilst requiring less investment. Etag chips using a 3D-IC process should
allow segregation of layers between different fiomd and technologies; highly
computational layers would be separated by highrggdayers managing input/output and
other security functions. 3D-IC could also enablechip antennas to be embedded in
silicon ICs. These security layers could be devetowithin EU secure foundries, using ICs
fabricated in EU secure manufacturing facilitie$dlowever, access is needed to high
performance technologies required to implementdseprocessing layers, which at present
are produced mainly iAsia. Because there is no standard for 3D-IC falina, it is now
urgent that an infrastructure is setup to enabbadbradoption of 3D-ICs. This will benefit
prices, allow more frequent fabrication runs, amedi the availability of engineers. The
objective is to build several security modules wafface capacities with the required skills
to use from 2016/7 onwards.

- Scalable security module (SM) architecture woeidble rapid design turnaround time,
without the need to completely redesign the wha¥e system. In fact, it should be noted
that each time the IC technology process shrinlssgdevalidation becomes exponentially
more complex. Initial studies on the feasibility afich an approach for the PRS SM are
being undertaken by the GSA. By the end of 2013asrhitectural proposal will be
delivered, setting the base for the implementatioa first demonstrator for space capacity.

Expected impact: The action under this topic spadvide significant improvement to the
security performance of the PRS security modulgpgce applications.

Type of action: Public procurement, target of 3aftcacts.

Indicative timetable: Second quarter 2014

Procurement topic: Development of low-end PRS hiechnologies

The objective of this procurement is to develop RiR&lucts which suit the needs of low-
end users (i.e. basic performance with a small féaotor with no degradation of the
intrinsic high level security which is common gadlall PRS products). Such products are
very sensitive to the size, mass, power consumptiwhability to have an unclassified field
unit. Innovations could include the developmentexfeivers that are unclassified even when
loaded with a classified, cryptographic key or wda solution that uses cloud based
technologies via secondary communications chanmeatkieving this objective requires
investment into industrial lines, which are suitEd production of large numbers of
receivers.
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This procurement will aim at developing solutionkielhh aim at contributing to the above
mentioned objectives in the most cost-effective meanThis will leads to demonstration
products which will provide evidence of the coneefs#asibility and help establishing a
roadmap for further actions to develop full-fledgebduction of low cost, low end PRS
products.

Expected impact: Action under this topic shall pdevsignificant improvement to the
cost, size, mass, power consumption and usabilityPBRS products for space
applications.

Type of action: Public procurement, target of 2tcacts.

Indicative timetable: Fourth quarter 2014

2. Space Surveillance and Tracking: participation bthe EU Satellite Centre
in the SST Service Function

In its proposal COM (2013)107 fingl for “establishing a space surveillance and
tracking support programme (SST)”, it is foreseen that the EU Satellite Centre
(EUSC) shall participate in the preparation of sieéting up and operation of a service
function to provide SST services to Member Staties, Council, the Commission, the
EEAS, public and private spacecraft operators, umolic authorities concerned with
civil protection.

The EUSC has acquired significant experience irc§@tuational Awareness, including
SST, through research proposals - named SPA and® STithded through the Seventh
Framework Programme SPA and STEP proposals.

The STEP proposal in particular focused on isse&ded to the development of data
policy aiming at facilitating the elaboration ofardinated information exchanges, data
handling processes and operational interfaces.eTaesvities are in line with the role of
front desk SST service provider that is envisagedife EUSC under the SST proposal.

From 2015 onward, once a consortium of Member Staterking with the EUSC has
been set up to provide a SST service, the EUSC Istiaéfit from both the SST support
Programme (Activity 3 in 2015) and from complemewntactivities aiming at improving
the performances of the SST at European level yAg# in 2015).

This activity may involve the use of classified bgund information (EU or national)
or the production of security sensitive foregroumi@rmation. As such, certain proposal
deliverables may require security classificatiohe Tinal decision on the classification of
proposals is subject to the security evaluation.

Expected impact: The objective of this activity ts ensure the transition of EUSC
activities from the general studies conducted imeSth Framework Programme (SPA
and STEP) towards its contribution to the specifite of front desk SST service
provider.

This activity should take into account the wordimfgthe Commission proposal for the
SST services, which comprises the following:

(@ The risk assessment of a collision between spdteora between
spacecraft and space debris and the generatiorollidian avoidance
alerts during the launch and in-orbit operatiosdice crafts;

Part 5iii - Page 75 of 91



HORIZON 2020 - WORK PROGRAMMIE 2014-2015

Leadership in enabling and industrial technologies — Space

(b) The detection and risk assessment of on-orbit exmahs or break-ups or
collisions;

(c) The risk assessment of and alerts related to ttemtrg of space objects
and space debris into the Earth's atmosphere angrdaliction of the time
and location of impact.

(d) SST services shall be provided to Member States, Gouncil, the
Commission, the EEAS, public and private spacecopierators, and
public authorities concerned with civil protectiorhe SST services shall
be provided in compliance with the provisions oa tise and exchange of
SST data and information

Building on the experience and expertise acquiseBBA, this activity should contribute
to the identification of the necessary functionlEneents of the SST service delivery
function contribute to the design of the SST atdpean level. As a result of the work the
grantee should propose the type of data and imesfavhich could be made available to
the various users and propose improvements whiald dee undertaken among the SST
users. This activity is expected to last 24 months.

Legal Entity: European Union Satellite Centre, Apl#nCorreos 511, E-28850 Torrejon
de Ardoz, Madrid, Spain.

Type of action: Grant to identified beneficiary e@dination and support action

The standard evaluation criteria, thresholds, wighfor award criteria and the
maximum rate of co-financing for this type of actiare provided in parts D and H of the
General Annexes.

Indicative timetable: Second quarter 2014
Indicative budgetEUR 1 million from the 2014 budget

3. Studies & Communication

During 2014 it is envisaged to support the prepamabf communication material,

dissemination of material, or conduct public preroent activities to enable

communication of Horizon Space activities, anddayanisation of events (conferences,
workshops or seminars) related to the implemematibthe European Space Policy,
European R&D research agendas related to Horiz20.20

Special attention will be given to events which aomexplore and implement specific
initiatives in the field of space for innovatiomdathe question of how space exploration
could contribute to innovation as well as eventsiteel to space exploration. These
events should support the political debate andexmsiss building in Europe.

Support may be given to the organisation of comfege and information events to
strengthen wider participation in the programmel(iding that of third countries), and
to disseminate results of European research irSffaxe sector. Co-operation with the
presidencies of the Council of the European Unio20d14 is envisaged.

Furthermore, procurement will be necessary of astisuch as studies, preparation of
roadmaps to underpin planning or actions to evaldla¢ outcomes of previous R&D
actions such as Seventh Framework Programme.
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One possible initiative currently foreseen is adgtof the structural needs of the four

distinct space science communities (Earth obsemwatiastrophysics/fundamental

physics, planetary sciences and space weathephgbas) in order to achieve an

increase in scientific exploitation of data fromr&wean space missions. This should
include the analysis of the effects of mission gosace structures on the data
exploitation chain, the data exploitation fundingahanism (national, ESA and EU), the
various (national and ESA) archive set-ups, dasaeinination and search mechanisms,
data standardization issues, coordination of datacgssing and analysis, and

visualisation tools.

Activities may include surveys as appropriate impated through public procurement,
and/or appointing (groups of) independent expditiss limited number of contracts may
be implemented on the basis of framework contrastsrder to further ensure that the
Commission is provided with appropriate and timelyalyses, which in turn will
facilitate the proper integration of policy studiggo the preparation of new policy
initiatives.

Type of action: Public procurement - framework caats and/or calls for tender

Indicative timetable: Several procurements in 2014
Indicative budgetEUR 1.5 million from the 2014 budget

4. Horizon 2020 proposal evaluation, monitoring ancudits (EGNSS)

During 2014 it is envisaged to support the impletagon of Horizon 2020 with expert
groups advising the GSA on evaluation of callsgmposals, as well as monitoring and
audits of proposals under Horizon 2020 funding.

Type of action: Expert contracts or public procuesin
Indicative timetable: Second quarter 2014

Indicative budgetEUR 2 million from the 2014 budget.This amount will be entrusted
to the European GNSS Agency in addition to the bu@gtrusted to the Agency for the
implementation of the Galileo Applications Call eroposals.

5. Transition towards Copernicus

Europe has invested for about a decade in the ai@vant of pre-operational services for
the monitoring of the marine environment and thracsphere under the GMES (Global
Monitoring for Environment and Security) umbrelland a transition to operational
implementation is imminent with the Commission’soposal for a financing of
operational services through the Copernicus Regula{as formulated inCOM
(2013)312 fina).

In its proposalCOM (2013)312 finafor “establishing the Copernicus Programme”, the
importance of operational service delivery is doeated. The legal base is expected to
be adopted in early 2014 and the subsequent legahdministrative steps necessary for
its operational implementation are expected todmepieted in early 2015. The Land and
Emergency services are currently financed withie ttontext of GMES Initial
Operations (GIO) and it is expected that it will io@ssible to sustain this financing until
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early 2015. Research and development to preparepi@perational Security and
Climate services is currently addressed througlers¢\Seventh Framework Programme
research proposals, which will continue into 20d6wever, in the case of the Marine
and Atmosphere pre-operational services, whictbatle currently addressed through the
Seventh Framework Programme research proposals &z and MACCII,
respectively, these proposals will soon come terah September 2014 for MyOcean 2
and July 2014 for MACC Il. This is highly likely toreate a significant gap before
Copernicus-funded operational services in thesedwmas can start, in principle in the
second quarter 2015, especially as regards the pwaposals’ pre-operational
coordinating and supporting activities.

To sustain the current pre-operational marine ambsphere activities until March 2015
and in order to avoid any interruption in the cati handover phase between the pre-
operational and fully operational services, it $sential to ensure interim continuity of
the pre-operational services developed by MyOceam@ MACC Il. In effect, any
significant interruption in these services couldemdially jeopardize several important
high-level policy objectives and undermine othetatexl scientific activities. In
particular:

» Service continuity is a crucial precondition fortake by downstream applications
and the potential of Copernicus to deliver under Burope 2020 strategy for smart,
sustainable and inclusive growth would be at nsihe event of interruption.

» Service continuity is crucial for the quick uptakfenewly available Sentinel data.

* Societal challenges are expected to make apprepuise of Copernicus data and
information and include the EU capacities of Copmrs in their research (in
particular with regard to climate action, enviromperesource efficiency and raw
materials). European research under Horizon 2020ddoe delayed in the event of
interruption.

In this context the Commission will fund two gratfitat can ensure the consolidation and
stable provision of services on the existing preraponal base, namely the services
currently provided by the proposals MyOcean 2 andlQ@ Il. The proposals should
address all necessary work for the continued anidtenupted service provision,
response to newly available input data, in pardiciiom space based infrastructure, and
emerging user requirements (including streamlinedess to the product portfolio).
Activities will primarily cover all the aspects othe proposals’ pre-operational
coordinating and supporting activities underpinnitige geo-information product
provisions. However, some research and developswgyort to enable and sustain the
operationality of the services can also be supgorkeirthermore, support should be
included to prepare for the smooth handover froenpile-operational service mode to the
fully operational service mode. In addition, iteispected that the communication aspects
associated with the launch of the fully-operatiof@bpernicus services should be
addressed.

Expected impact: These actions have a clear Eunopdded value, as set out in the
Commission proposalCOM (2013)312 final for “establishing the Copernicus
Programme”, and shall provide the continuity neededallow successful start of
operational EU Copernicus marine and atmosphenrg@taest, avoiding any discontinuity
with the preceding pre-operational services. A mumn period of up to March 2015 is
expected to be covered by the grant beneficiaries.
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Legal entity: Based on the specific capacities pled by the proposal MACC Il in the
domain of Atmosphere monitoring, the European @ewtr Medium-Range Weather
Forecasts (ECMWEF), Shinfield Park, Reading, UK, etbgr with additional partners
principally based on its MACC Il consortium will kbe direct beneficiaries for this
funding. Based on the specific capacities providgdhe proposal MyOcean 2 in the
domain of Marine monitoring, Mercator Ocean, Paechinologique du Canal, 8-10 rue
Hermés - Béatiment C, 31520 Ramonville Saint-AgnenEe, together with additional
partners principally based on its MyOcean 2 comsoriwill be the direct beneficiaries
for this funding.

Type of action: Grant to identified beneficiarieswo coordination and support actions
for Atmosphere and Marine monitoring service camtynrespectively.

The standard evaluation criteria, thresholds, wighfor award criteria and the
maximum rate of co-financing for this type of actiare provided in parts D and H of the
General Annexes.

Indicative timetable: Second quarter 2014

Indicative budgetEUR 5 million for Atmosphere and EUR 6 million for Marine
from the 2014 budget

6. Horizon 2020 proposal evaluation and project matoring

This action will support the use of appointed inelegent experts for the evaluation of
proposals and, where appropriate, for the monigooinrunning projects.

Type of action: Expert contracts

Indicative timetable: Second quarter 2014
Indicative budgetEUR 2.03 million from the 2014 budget
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In 2015>*

7. GNSS Evolution, Mission and Services related R&Rctivities

In the first half of Horizon 2020 the Galileo missiwill gradually become operational
and will provide, the first European only navigatigervices to the citizens worldwide on
top to the European Geostationary Navigation Oyeflarvice (EGNOS) which is fully
operational since March 2011. This is the time takena concerted research and
innovation effort in the accompaniment of the gadieployment of the services, and to
consolidate the mission and services to match at thee expectations of the user
communities. At the same time Europe should enthakit maintains the performance
of the infrastructure and that the appropriate gutbdn elements are in place to avoid
sudden disruption of services.

The main objective is to support the developmenemdbling technologies for future
generations of EGNSS missions, and to supportidetvthat enable the full exploitation
of the EGNSS infrastructure in public, scientifrcdacommercial fields.

This should result in a strengthening of the Euampeapacity in this field and in an
efficient deployment of services at the benefithe user communities, supporting at the
same time the development in Europe of innovatiXsG-based applications.

Procurement topic (1): Advanced mission concepts

To satisfy the EU strategic objective to guaraniamterrupted GNSS services and to
maximise the benefits for European civil societyisikey to anticipate and assess the
changes in the global GNSS context and usage, so &entify the corresponding
impacts on the definition of the GNSS services tedrelated mission objectives. It is
therefore instrumental to develop a prospectiveorisf the GNSS arena at the horizon
2020 and beyond.

Activities should study new and innovative missmoncepts for Galileo and EGNOS,
with the aim to propose a realistic vision of tiee wf GNSS and SBAS in the long term
future (2020+). Proposed concepts should be seenhiroad context, considering not
only the evolution and trends of the sector woridevbut also the evolution of

alternative technologies as well as the opportulaitgxploit synergies with other space-
based missions, in Europe or in cooperation wittelospace faring nations. The R&D
activities should also aim at improving the knovgedon specific parameters (clock
drifts, spacecraft position and attitude, difficldhvironment/multipath, atmospheric
delays...), for developing innovative models leadmdpetter performances.

* The budget amounts for 2015 are indicative and will be subject to a separate financing decision to
cover the amounts to be allocated for 2015.
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Type of action: Public procurement

Indicative timetable: First quarter 2015
Indicative budgetEUR 2 million from the 2015 budget

Procurement topic (2): lonosphere prediction servie

Today, GNSS has become an indispensable asset adynoeed in the daily life of
many EU Citizens through applications such as rgutielance. It has become also a
critical component for the operations of many naicnfrastructures, such as air traffic
management, power networks, telecommunication agdtics and transport, all key
sectors that rely heavily on satellite-based ndiagaand timing information.

In this situation, a disruption or increased inaacy of GNSS signal provision would
have a major impact on the European society. Omleeofain hazards or sources of error
that affect the provision of reliable satellite rg@ation and timing services is the solar
activity, which has proven effects that can evamseamajor failure in the functioning of
satellite navigation systems. With the gradual dgplent of the Galileo services, it is
key to anticipate such effects and advise the wssnmunities of any potential
disturbance of service, allowing thus, in caserdfcal use of GNSS signals (electrical
power grids, telecommunications, transport), thmeety shift towards reversionary or
back-up systems in case of sudden availability.

It is proposed to continue the research and inqudatr coordination between European
proposals in the field of space weather and ionespleffects with the specific aim to
define and develop an ionosphere activity predictaml for Galileo.

Type of action: Public procurement.

Indicative timetable: First quarter 2015
Indicative budgetEUR 0.8 million from the 2015 budget.

Procurement topic (3): Commercial Service

In 2015, tests involving the Commercial Service amduding the real signal in space
(SIS) will be executed through the CS Demonstratogrder to test authentication and
real-time data transmission for high accuracy sesui In order to complement these
activities, GSA will run application demonstratiossd co-funded receiver development
proposals. In addition to the above, H2020 ac#sitshall complement the already
foreseen activities for the CS through studying geeormance improvement of the CS
foreseen services, notably for authentication sesyifor which a performance and threat
framework has not yet been established and fulbgpied by the GNSS community. It
may also support evolutions of CS service leveiniteins that will be used as a basis for
future contracts with external service providensd @he research and development of
new services that can be part of the CS bundleeriby adaptations of the Galileo
infrastructure and/or signal definition in futurealo versions, or by using additional
ground-based data services to complement the signapace. H2020 CS-related
activities shall also cover the CS + OS synerdgies,example for authentication, by
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covering the development of technologies and elésnestated to OS I/NAV evolutions
related to OS navigation message authenticationANMat will complement the CS
spreading code-based authentication.

Type of action: Public procurement

Indicative timetable: First quarter 2015
Indicative budgetEUR 0.9 million from the 2015 budget

Procurement topic (4): Support to the Galileo Safet of Life Service re-profiling, in
particular for Advanced Receiver Autonomous Integrty Monitoring — ARAIM

Integrity is one of the essential qualities of ss#\wo be provided by the Galileo safety of
life service. ARAIM is a possible concept to whittuch effort is being devoted with the
intention to provide a global integrity service ®d®n multiple satellite constellations.

In this respect, cooperation with the United Statefmerica was formally established
through the creation of a specific EU-US ARAIM sgitwup in Working Group C of the
EU-US cooperation agreement. The first Interim Repbthe Group was published on
February 2013, while the Final Report, with condns and recommendations on the
Advanced RAIM concept, is targeted by mid-2014.

It is proposed to continue the work on the ARAIVhcept based on such conclusions
and recommendations produced by the EU-US ARAIM@aup.

Several actions are foreseen to be then undertaken:

— Technical work will need to be carried out in orderdevelop, compare, and
eventually select the most suitable implementatiption of the concept into the
actual Galileo System and/or any other additiogslesn concerned.

— Studies will need to be conducted on all qualinéssafety of life services by
Galileo, in order to assure that they are providétin the limits tolerable by the
user requirements, including integrity, accuraejiability and availability.

— Studies will need to be conducted on the optimesatdf the user receiver
ARAIM algorithms for various types of operations w@rgeting different user
communities. Simulations may be required to aspes®rmance of different
solutions and conduct the necessary trade-offs.

— Coordination actions with other GNSS stakeholdersrisure the adoption of a
solution which is recognized and shared by all in@d parties. First actions in
this area should be launched towards the awaremsdsdistribution of such
recommendations in the relevant Standardizatiom fg€AO, EUROCAE...). As
fundamental part of the awareness actions, the afseésalileo in those
international fora will be promoted.

Type of action: Public procurement

Indicative timetable: First quarter of 2015
Indicative budgetEUR 0.9 million from the 2015 budget.
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Procurement topic (5): Signals evolution

Future improvements of the positioning, navigatama timing services of the European
GNSS (EGNSS) programmes Galileo and EGNOS dependdme extent on potential

enhancements of the navigation signals which amestnitted by those systems. The
Galileo programme is currently in its in-orbit testd validation phase and the Galileo
satellite constellation is gradually being built. up 2015 several Galileo satellites will

broadcast operational signals which will be prdgisgeasured and monitored on-ground
in order to validate the signal performance andi¢émtify means for further performance
improvements.

In order to analyse and recommend improvementB@EIGNSS signal characteristics,
the Commission is assisted by the Compatibilitygn&l and Interoperability (CSI)
Working Group which is reporting to the EuropeanS3\programme Committee.

The activities to be carried out in this procurettpic will aim at supporting and
further expanding and evaluating the recommendsat&temming from this working
group. It will be also necessary to consider feelbdrom receiver manufacturers in
order to assess the technical feasibility of neynai structures for the different Galileo
services.

Type of action: Public procurement

Indicative timetable: First quarter 2015
Indicative budgetEUR 0.7 million from the 2015 budget

Horizon 2020 evaluation and project monitoring

This action will support the use of independent ezigp for the preparation of
procurement topics and actions under ActivityGNSS Evolution, Mission and Services
related R&D activities)and for the evaluation of tenders and monitorifigumning
projects.

Type of action: Expert contracts
Indicative timeline: 2015
Indicative budgetEUR 0.3 million from the 2015 budget

8. GNSS evolution, infrastructure-related R&D activties

The Horizon 2020 programme shall cover space nawigeelated R&D activities for the

European systems (EGNSS), which comprise the gdwges of Galileo and EGNOS
evolution programmes. The implementation of the tnegeneration EGNSS

infrastructures shall be financed out of the EG&®jramme budget line.

The GNSS infrastructure-related R&D activities undiorizon 2020 for the period

2015-2020 will be implemented by ESA in indirect magement in accordance with

Article 58(1)(c) of the Regulation (EU, Euratom) M66/2012 on the financial rules

applicable to the general budget of the Union aqkaling Council Regulation (EC,
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Euratom) No 1605/2002 (the "Financial RegulatioE$A will use grants, procurement,
or prizes as forms of funding in accordance withicde 10 of the Regulation (EU) No
1291/2013 establishing Horizon 2020. In accordamitke Article 6 of that Regulation,

Horizon 2020 shall fund neither the constructiorr tloe operation of the Galileo
programme.

ESA will manage all the phases of the project {itde in accordance with the procedures
set out in the Horizon 2020 Rules for Participatiand with due regard to the
Regulatior® (EU) No 1285/2013 on the implementation and exatiwn of the
European satellite navigation systems (the "GNS§uR&on™) where appropriate. To
this end a delegation agreement covering the 2028 ZActivities will be concluded
between the Commission and ESA, setting out inilddta entrusted tasks and the
arrangements ensuring the protection of the fir@meierests of the Union.

ESA has been chosen to carry out these tasks orbdbis of the its role in the
development of future generation of the Galileo BENOS programmes pursuant to the
GNSS Regulation; in addition ESA has a thorougheetige in the management of
GNSS infrastructure R&D programmes.

The maximum Union contribution for the correspomgdiactivities will be decided
annually by the Commission in the context of therittm 2020 Work Programmes.
After the adoption of the Work Programme, the Cossioin will sign with ESA a
transfer for funds agreement serving as legal camanit within the meaning of Article
85 of the Financial Regulation.

Consistency with Galileo/EGNOS work programmes #rgdmission evolution targets as
agreed with the GNSS Programme Committee will lsied.

Activities will be implemented with ESA acting onet Commission's behalf as technical
programme manager and procurement agent. The niadglementation as of 2015 is
through procurement contracts under an agreemenamect management with ESA.

The following activities will be supported throu@iinding by the Space theme in 2015:
1) EGNOS further evolution Phase B activities
2) Galileo 29 generation phase A/B (system, satellite, payloatiground)

» Regulation (EU) No 1285/2013 of the European Parliament and of the Council of 11 December 2013 on
the implementation and exploitation of European satellite navigation systems and repealing Council
regulation (EC) No 876/2002 and Regulation (EC) No 683/2008 of the European Parliament and of the
Council
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3) GNSS general research and technology
4) GNSS System Studies and Validation Activities
5) EGNSS R&T Technical Management

Type of action: Indirect management by ESA

Indicative timeline: First quarter 2015

Maximum Union contributionEUR 53 million, including ESA remuneration costs

Implementation: Indirect management by the Eurofgaace Agency under delegation
agreement with the Commission.

9. Space surveillance and tracking (SST)

In its proposalCOM (2013)107 finglfor “establishing a space surveillance and tragki
support programme (SST)”", it is foreseen that tlogizdn 2020 will contribute to the
funding of the SST support programme, since R&Divdis for improved space
surveillance are part of the Horizon 2020 Spe@ficgramme. This contribution to the
SST programme will be realised through a grant foreaddefined beneficiary resulting
from the implementation of the programme to supfuetemergence of an SST capacity
at European level.

This action specifically aims (1) at supporting p®oling of national resources on the
SST objectives outlined in COM (2013) 107 and cuoimg with objectives and
challenges of H2020 related to protecting Europgisestment made in space
infrastructure; and (2) at achieving significanbeamies of scales by adding related
H2020 resources to this joint effort, instead foe Commission to implement its own
specific activities.

A grant agreement is to be concluded in 2015 in ¢betext of the SST support
programme, in which the designated beneficiary il the consortium resulting from
the implementation of the support programme foreimergence of a SST capacity.

Expected impact:

To analyse, assess and undertake the necessaaychesdevelopment and innovation
activities for:

(b) The establishment and operation of a sensor fumcimsisting of a network of
ground-based or space-based existing national setessurvey and track space
objects;

(c) The establishment and operation of a processingtitmto process and analyse

the SST data captured by the sensors, includingcipacity to detect and
identify space objects and to build and maintatatalogue thereof;

(d) The setting up and operation of a service functmmprovide SST services to
spacecraft operators and public authorities.

Legal entity: Consortium resulting from the implemetion of the support programme
for the emergence of a SST capacity

Type of action: Grant to identified beneficiaryeordination and support actions
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The standard evaluation criteria, thresholds, weighfor award criteria and the
maximum rate of co-financing for this type of actiare provided in parts D and H of the
General Annexes.

Indicative timeline: First quarter 2015
Indicative budgetEUR 2 million from the 2015 budget

10. Improving the Performances of the SST at Europn Level

The EU is ready to support the emergence of a Eamo®ST service built on a network
of existing SST assets, notably sensors (radarsedestopes) owned by Member States.
This will require the commitment of Member Statemmng relevant assets to cooperate
and provide an anti-collision service at Europeasel.

Once a consortium of Member States working with Huropean Union Satellite Centre
has been set up to provide a SST service, Horifi#0 Zan provide support to the
upgrading and development of additional assetsparticular radars and telescopes,
necessary to ensure, in the long-term, a high levgberformance of this European
service.

As a first step, Horizon2020 will support the contismn to identify and prioritise which
assets within the European SST programme need ®ither updated or renewed and
propose possible candidate locations to deploy sgstems in order to improve the
overall performance.

This activity may involve the use of classified bgund information (EU or national)
or the production of security sensitive foregroumidrmation. As such, certain proposal
deliverables may require security classificatiohe Tinal decision on the classification of
proposals is subject to the security evaluation.

This activity should result in an action plan (iing scope and priorities) for future EU
research and innovation actions to upgrade andl@evew assets which form the SST
at European Level.

The activity may also include a request for theiahifunding of the priority upgrading
and development of assets identified in the agtian.

The action will deliver a sound analysis of thefpenances of the SST assets which will
be networked within the SST at European level bdytbose existing today.

This action will be the basis for initial and fuethfunding to support the upgrading and
development acquisition of these assets in comaagsy

Legal entity: Consortium resulting from the implemetion of the support programme
for the emergence of a SST capacity.

Type of action: Grant to identified beneficiaryoardination and support actions

The standard evaluation criteria, thresholds, wighfor award criteria and the
maximum rate of co-financing for this type of actiare provided in parts D and H of the
General Annexes.

Indicative timeline: First quarter 2015
Indicative budgetEUR 10 million from the 2015 budget
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11. Studies & Communication

During 2015 it is envisaged to support the prepamabf communication material,

dissemination of material, or conduct public prertoent activities to enable

communication of Horizon Space activities, anddoganisation of events (conferences,
workshops or seminars) related to the implementatibthe European Space Policy,
European R&D research agendas related to Horiz26.20

Special attention will be given to events which aomexplore and implement specific
initiatives in the field of space for innovatiomdathe question of how space exploration
could contribute to innovation as well as eventateel to space exploration. These
events should support the political debate andexmsss building in Europe.

Support may be given to the organisation of comigge and information events to
strengthen wider participation in the programmel(iding that of third countries), and
to disseminate results of European research irSffaxe sector. Co-operation with the
presidencies of the Council of the European Unio20d15 is envisaged.

Furthermore, procurement will be necessary of astisuch as studies, preparation of
roadmaps to underpin planning or actions to evaldla¢ outcomes of previous R&D
actions such as the Seventh Framework Programme.

Activities may include surveys as appropriate impated through public procurement,
and/or appointing (groups of) independent expditiss limited number of contracts may
be implemented on the basis of framework contrastsrder to further ensure that the
Commission is provided with appropriate and timelyalyses, which in turn will
facilitate the proper integration of policy studiggo the preparation of new policy
initiatives.

Type of action: Public procurement - framework caats and/or calls for tender

Indicative timetable: Several procurements in 2015
Indicative budgetEUR 1 million from the 2015 budget

12. Horizon 2020 proposal evaluation, monitoring ath audits (EGNSS)

During 2015 it is envisaged to support the impletagon of Horizon 2020 with expert
groups advising the GSA on evaluation of callspiaposals, organising conferences and
workshops (information days), as well as conductiegews and audits of proposals
under Horizon 2020 funding.

Type of action: Expert contracts or procurement

Indicative timetable: Second quarter 2015

Indicative budgetEUR 2 million from the 2015 budget.This amount will be entrusted
to the European GNSS Agency in addition to the bu@gtrusted to the Agency for the
implementation of the Galileo Applications Call eroposals.
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13. Horizon 2020 proposal evaluation and project nmatoring

This action will support the use of appointed inelegent experts for the evaluation of
proposals and, where appropriate, for the monigooinrunning projects.

Type of action: Expert contracts
Indicative timeline: First quarter 2015
Indicative budgetEUR 1 million from the 2015 budget
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Budget
2014 Budget| 2015 Budget
EUR million * EUR million>*
Calls
Call H2020-GALILEO-2014/2015 38.00 25.00
Applications in Satellite Navigation “from 02.040201 from 02.040201
Galileo ' '
Call H2020-E0-2014 21.50 0.00
Earth Observation from 02.040201
Call H2020-PROTECT-2014 8.00 0.00
Protection of European assets in and frdnom 02.040201
space
Call H2020-COMPET-2014 52.00 0.00

Competitiveness of the European Spatem 02.040201
Sector: Technology and Science

Call H2020-EO-2015 0.00 25.00

Earth Observation from 02.040201
Call H2020-PROTECT-2015 0.00 6.50

Protection of European assets in and from from 02.040201
space

Call H2020-COMPET-2015 0.00 39.00
Competitiveness of the European Space from 02.040201
Sector: Technology and Science

Call H2020-SME-2014/2015 8.50 8.55

SME Instrument from 02.040201 from 02.040201

* The budget figures given in this table are rounded to two decimal places.

* The budget amounts for 2015 are subject to the availability of the appropriations provided for in the
draft budget for 2015 after the adoption of the budget for 2015 by the budgetary authority or if the
budget is not adopted as provided for in the system of provisional twelfths.
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Contribution from this part to call ‘H2020¢

FTI Pilot-2015’ (under Part 18 of the wo
programme)

rk

3.40
from 02.040201

Other Actions

2014 Activity 1 — Developments for [&20.00 0.00

Galileo Public Regulated Service (PRS)om 02.040201

2014 Activity 2 — SST — Satellite Centrd.00 0.00

with predefined beneficiary from 02.040201

2014 Activity 3 — Studies andl.50 0.00
Communication from 02.040201

2014 Activity 4 — Horizon 2020 proposgP.00 0.00

evaluation (EGNSS) from 02.040201

2014 Activity 5 — Transition towards11.00 0.00
Copernicus from 02.040201

2014 Activity 6 — Experts (expert2.03 0.00
evaluators, experts groups, monitors) from 02.040201

2015 Activity 7 — GNSS Evolution,0.00 5.60

Mission and Services related R&D from 02.040201
activities

2015 Activity 8 — GNSS evolution,0.00 53.00
infrastructure-related R&D activities from 02.040201
2015 Activity 9 — Space surveillance an@d.00 2.00

tracking (SST) from 02.040201
2015 Activity 10 - Improving the0.00 10.00
Performances of the SST at European Level from 02.040201
2015 Activity 11 - Studies andygg 1.00
Communication from 02.040201
2015 Activity 12 — Horizon 2020 proposag) oo 2.00

evaluation (EGNSS) from 02.040201
2015 Activity 13 — Horizon 2020 proposag) oo 1.00

evaluation (REA) from 02.040201
Estimated total budget 165.53 182.05
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Contribution to horizontal activities (08.020500)

Dissemination activities 0.15 0.15

(see Part 17 of the work programme) from 08.020501
Horizontal activities

Corporate communication 0.07 _

(see Part 17 of the work programme) from 08.020501
Horizontal activities

Estimated total budget for the horizontal | 0.22 0.15

activities

Estimated total budget including| 165.75 182.20

horizontal activities
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