* Xk
*
* *
*

*
* 5 Kk

European

Commission
[

EN

Horizon 2020

Work Programme 20182020

5.1. Information and Communication Technologies

IMPORTANT NOTICE ON THIS WORK PROGRAMME

This Work Programme covers 2018, 2t 2020. The parts of the Work Programme |
relate to 2020 (topics, dates, budget) have, with this revised version, been updati
changes relating to this revised part are explained on the Funding & Tenders Portal.

(European CommissioDecision C(2019)4575 of 2 July 2019




Horizon 2020- Work Programme 20182020
Information and Communication Technologies

Table of contents
([g14 (e Yo [§ o1 1[0 ] o HTEURT TP 6

Call - Information and Communication Technologies...............cccvvvvvnnnne. 10

Artificial Intelligence and Technologies for Digitising European Industry and Economy

..................................................................................................................................... 10
ICT-46-2020:Robotics in Application Areas and Coordination & Support............... 11
ICT-47-2020: Research and Innovation boosting promising robotics apgptisa......... 14
ICT-48-2020: Towards a vibrant European network of Al excellence centtes......... 16
ICT-49-2020: Artificial Intelligence on demand platform...............cccciiiieemiciininnnnee. 20
ICT-38-2020: Artificial intelligence for manufacturing...............ooooeeeciemne s 22
ICT-36-2020: Disruptive photonics teChNOIOQIES..........uuueiiiiiiii e 24
ICT-37-2020: Advancing photonics technologies and applioatidven photonics
components and the innovation eCOSYSIEML............ocovviiiiieeme e i e 25
ICT-50-2020: Software TeChnolOgIeS...........uuiiiiiiiii e eeeee e 27
ICT-01-2019: Computing technologies and engineering methods for-pylysical
SYSTEMS Of SYSTEIMIS. ...ttt eee bt eerer e e e e e e e e e e e e e e e e e s s e e e e eeeeas 30
ICT-02-2018: Flexible and Wearable EIECLrONICS............cuvvvuemiiicceeeeeeeiiiiiiieeee e 31
ICT-03-20182019: Photonics Manufacturing Pilot Lines for Photonic Components and
[T od S PP PPPPPR 33
ICT-04-2018: Photonics badg manufacturing, access to photonics, datacom photonics and
(odo ] g aT=Tox (=10 I [Te 1oV PSSP 34
ICT-05-2019: Application driven Photonic®mponents.............ccccoovvvvvvviieeneeceeeeeeeee, 36
ICT-06-2019: Unconventional NanoeleCtroniCS...........c.uuuurrurireieeminiiiieiiiiieeeeeeeeeeeeeas 39
ICT-07-2018: Electronic Smart Systems (ESS).......coooiiiiiiiiimmn e 41
ICT-08-2019: Security and resilier for collaborative manufacturing environments..43
ICT-09-20192020: Robotics in Application Areas...........ooooviviiieemne e 44
ICT-10-20192020: Robotics Core Technology..........cccuuvviiiiiiieeeiiiiiiiiiiiieeeeeeeee e a7

European Data Infrastructure: HPC, Big Data and Cloud technologies...................... 48
ICT-51-2020: Big Data technologies and extreso@le analytics.............cccoeeeieieiiieenee 48
ICT-40-2020: Cloud Computing: Wwards a smart cloud computing continuum.......... 50
ICT-11-20182019: HPC and Big Data enabled Laspale Tesbeds and Applicationsb2
ICT-12-20182020: Big Data technologies and extresoale analytics......................... 54
ICT-13-20182019: Supporting the emergence of data markets and the data econ@®y
ICT-15-20192020: Cloud COMPULING .....uuvrirrirrreiiiieeeseeeeeeeeeeereeeeeeeeeeeeeeessmmreeaaaeaeeens 57
ICT-16-2018: Software TeChNOIOGIES.........cooiiiiiiiii e 59

S PP PP PR 61
ICT-52-2020: 5G PPP Smart Canectivity beyond 5G.............ouuviiiiiiiiiiccciiiinn 62
ICT-41-2020: 5G PPP 5G innovations for verticals with third party services........... 64

Part 5.i- Page? of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

ICT-42-2020: 5G PPP 5G core technologies innovation..............ccccevvvvvieeeeeeeceeeee, 65
ICT-53-2020: 5G PPP 5G for Connected and Automated Mobility (CAM).............. 67
ICT-17-2018: 5G ENd t0 ENA FaAEY .......covviiiiiiiiieie e eeeereee e 69
ICT-18-2018: 5G for cooperative, connected and automated mobility (CCAM)....... 70
ICT-19-2019: Advanced 5G validation trials across multiple vertical industries....... 71
ICT-20-20192020: 5G Long Term EVOIUtioN.............ccoovviiiiiiieeee e 74
ICT-21-2018: EUUS Collaboration for advanced wireless platforms........................15
ICT-22-2018: EUChina 5G CollaboratiQn.............ccevveiiiiiiieeciiiiiiieeeeeeeeeeee e 76
ICT-23-2019: EUTaiwan 5G collaboration................uuuvuiiiiiieemiiiiiiiiiiiieeeeeeeee e 78
Next Generation INterNet (NGI) .....ccooiiii oo 79
ICT-54-2020: Blockchain for the Next Generation Internet............ccccceeeeiiiceeeeennnnnns 80
ICT-55-2020: Interactive TeChNOIOGIES.........cooiiiiiiiiiiieeer e 83
ICT-56-2020: Next Generation Internet of TRINGS .........uueiiiiiiiiiiiiceeiieeee e 84
ICT-57-2020: An empowering, inclusive Next Generation Internet.......................... 86
ICT-44-2020: Next Generation MeAIAL. ..........uuueiiiiiiiiiieeeiiiiiiiieeeee e 87
ICT-24-20182019: Next Generation InternefAn Open Internet Initiative................... 90
ICT-25-20182020: Interactive TeChNOIOQIES..........ccevvuuiiiiiiimreeeerrr e 94
ICT-26-20182020: Artificial INtelligENCEe..........uvveeiiiiii e reeer 96
ICT-27-20182020: Internet Of TRINGS. ....cuvviiiiiiiiieee e 98
ICT-28-2018: Future Hypeconnected SOCIality............uuuruiiririiiiceeiiiiiiiine e e e e e e 99
ICT-29-2018: A multilingual Next Generation Internet...............ooooeeeieen e 101
ICT-30-20192020: An empowering, inclusive Next Generation Internet............... 103
ICT-31-20182019: EUUS collaboration on NGl.............eueeeiiiiiiiiieesiiiiiiiiieieieaeeeenn 105
CroSSCUTING ACHIVITIES. ...ciiiiiiieeeei e eeee e e e e e e e e annnreeees 106
ICT-45-2020: Reinforcing European presence in international ICT standardisation:
Standardisation Observatory and SUPB@CIlItY...........ccceeeeiiiiiieiiiiceeiiiee e, 106
ICT-32-2018: STARTS The Arts stimulating innovation............ccccceeeeviiiccceeeeeeenn. 108
ICT-33-2019: Startup Europe for Growth and Innovation Radat.............c.cc..cooee... 110
ICT-34-20182019: PreCommercial Procurement OPEMNL...........eeeeeeeeeiiiieemeeeeeeeeeeenns 112
ICT-35-2018: Fintech: Support to experimentation frameworks and regulatory compliance
............................................................................................................................... 113
International Cooperation aCtVILIES.........c.cciiviiiiii i reme e 114
ICT-58-2020: International partnershiquilding between European and African innovation
PUDS. .. et a e e e eaeas 114
Conditions for the Call - Information and Communication Technologies................... 117

Call - Digitising and transforming European industry and services: digital
Innovation hubs and platforms...........ccooooeiiiii e e 124

INEFOAUGCTION ..o et e e e e e e e e mme e et e e e e e e enaens 124

Part 5.i- Page3 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

YU ] 010 i (o [V o PP 124
DT-ICT-03-2020: 14MS (phase 4)uptake of digital game changets........................ 126
DT-ICT-04-2020: Photonics Innovation HUBS.............ooooiiiiiiiiien e 128
DT-ICT-05-2020: Big Data Innovation HUBS.............cooooiiiiiiicce e 129
DT-ICT-01-2019: Smart Anything Everywhere.............cooooiiimemniieeee 131
DT-ICT-02-2018: Robotics Digital Innovation Hubs (DIH)..........ccccoeoeeiiiiiiivieeennn. 133
DT-ICT-06-2018: Coordination and Support Activities for Digital Innovation Hub network
............................................................................................................................... 135

Platforms and PilOtS.........ooiiio oo 135
DT-ICT-09-2020: Boost rural economies through cresstor digital service platformk38
DT-ICT-12-2020: Al for the smart hospital of the future..........cccccciiiiiieeeen. 140
DT-ICT-07-20182019: Digital Manufacturing Platforms for Connected Smart Factories
............................................................................................................................... 142
DT-ICT-08-2019: Agricultural digital integration platforms.............cccoevviiviieeeeeeeee. 144
DT-ICT-10-201819: Interoperable and smart homes and grids...........ccccceeeeviemens 146
DT-ICT-11-2019: Big data solutions for €Nergy............uueeeeieiiiicemeviriiiieeeeeeeeeeeean 148
DT-ICT-13-2019: Digital Platforms/Pilots Horizontal Activities................cccevvvvvieenn. 150

Conditions for the Call - Digitising and transforming European industry and services:

digital innovation hubs and platforMS ...........coiiiiii e 152

(01| I 047/ o 1] £=T=T ot U 1 1Y 2RSSR 155
SU-ICT-01-2018:Dynamic countering of cybaattacks............cccccoviiiiiiiicccs 156
SU-ICT-02-2020: Building blocks for resilience in evolving ICT systems............... 158

SUW-ICT-03-2018: Establishing and operating a pilot for a Cybersecurity Competence
Network to develop and implement a common Cybersecurity Research & Innovation

(= 1o [ =T o PSSP 160
SU-ICT-04-2019: Quantum Key Distribution testbed................oovvviiiccrieeiieeeiiiins 164
Conditions for the Call - CyberseCUItY ..........coviiuiiii i 166
Call - EU-Japan Joint Call.........cccooeiiieiiiiii e eeesi 168
EUJ01-2018: Advanced technologies (Security/Cloud/loT/BigData) forpehgonnected
society in the context of SMart City..........ooiiiiiiiiiiiiieceiie e 168
EUJ02-2018: 5G and BeYONd..........coouuuiiiiiiiiieeee e eeeee e 169
Conditions for the Call - EU-Japan Joint Call...............ooeiiiiiiiiiiieniieeee 171
Call - EU-Korea Joint Call ............ouviiiiiiiiiiiieomr e 175
EUK-01-2018: Cloud, 10T and Al teChnolOgies............uuueeiiiiiiiceiiiiiiee e 175
BEUK-02-2018: 5Gi.. ittt ettt ettt e e e e e e e e e e st e e e e e e e e e e e e e e e e s s s s mnne s e e e 176

Part 5.i- Page4 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

Conditions for the Call - EU-Korea Joint Call .............uuviiiiiiiiiiiiieeriiiiiiiieeeeeeeeee e 177
(@1 1= = 1o 1 0] 1 1 181
L. EXIErNal @XPEITISE. ..o i e e e eeeeeeeeeeeeeme et er e e e e e e e e e annnr s 181
2. Digital Assembly Events 2018, 2019 and 2020..........cccooeeiiiiiimmmeiieieeeeeeeeeeees 181
3. ICT conferences, studies and other aCtiVILIES............oviiviiiiemcie e 181
e U 1 Y I PP 183
5. Framework Partnership Agreement in Europeangower microprocessor technologies
(=TT 200 ) USSP 183
6. Fostering transnational cooperation between National Contact Points (NCP) in the area
Of ICT: fOIlOW-UD PrOJECL.. ..ot ce e e e e e e areere e e e s e e e e e e e e e e e eeeeannaens 185
7. "Digital Opportunity” pilot SCNEME.........ccciiiiiiiieeeee s 188
8. Inducement prize: Tactile Displays for the Visually Impaired.....................c..ee.. 189
9. Inducement prize: Online securityseamless personalthentication..................... 190
10. Inducement prize: Zero Power Water Infrastructure Monitoring...................... 190
11. Eurochain: Developing a European Public Blockchain Infrastructure that builds on the
European legal frameworK...........oooo e 190
12. InnovFin Artificial Intelligence and Blockchain.............ccoooooiiiieeeiiiiiiee e, 191
= 10 o o = PSPPI 193

Part 5.i- Pageb of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

Introduction

Europe should step up its research activities in the areas building on the promising digital
technologies which offer aignificant competitive boost for our economies and respond to
key societal challenges. For the 2020 Work Programme, the areas of Artificial Intelligence
(Al), key technologies for digital transformation from photonics to software, advanced and
smart connetivity with the emerging 5G, and Next Generation Internet including distributed
ledger technologies and Blockchain are prioritised.

The actions foreseen in this work programme are strategic stepping stones in the direction of
the next framework and willupport Europe to take a bold lead in digital technologies by
2030. They also build ground for widpread deployment of digital technologies and thus
provide means to respond to the challenge of digital transformation in line with the objectives
of the prgosed Digital Europe programme. The following technological areas cut across the
different themes/topics:

Artificial Intelligence: Al is transforming our economies, societies and industry. Growth in
computing power, availability of data and progress im@lgms have turned Al into one of

the most strategic technologies of the 21st century. The stakes could not be higher. The way
we approach Al will define the world we live in. Amid fierce global competition, the EU
should be ahead of technological devebemts in Al and ensure that Al applications are
swiftly taken up across its economy. This implies stepping up investments to reinforce and
ensure closer cooperation between European Al excellence centres around agendas fixed
together with industry. It alsonplies investment in R&I to bring rapidly the benefits of Al

and robotics to all key sectors from manufacturing to health going through automotive and
agriculture. The Work Programme dedicate cl
activities includig in addition to R&D, an emphasis notably on testing and experimentation
and access to data with large scale pilots such as for smart hospitals and automated driving
and with Innovation Hubs targeting SMEs.

The application of Digital technologies in arezssocietal challenges like health, mobility,

energy or security are also addressed under the relevant parts of H2020 with focus for 2020
on the applications of emerging technologies such as Artificial Intelligence. The same applies

to the newly launchedilpt on the European Innovation Council where disruptive Al
technol ogies are addressed. Close to 120 Mud
these other parts of H2020.

Projects financed by the EU in the field of Artificial Intelligence and tiosowill ensure the
development of trustworthy Al products and services and shall comply with relevant ethical
principles that are supported by EU institutions.

Smart connectivity (5G) and advanced applicationsthe deployment and take up of

densely conmgted 5G networks and systems open up new application areas. The work
programme provide support to the experimentation facilities for third party experimenters,
pilot validation of promising solutions, and possibilities for looking beyond 5G to prepare for
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the realisation of Smart Connectivity systems as a basis for aGmdration Internet. The
development and larggcale deployment of Connected and Automated Mobility (CAM)
provides a unique opportunity to make our mobility system safer, cleaner, moienéefind

more useffriendly. A collaborative network of crossrder corridors between European
countries will enable a better environment for validating 5G technology. The ambition is to
focus on these corridors in future EU automated driving projedtsei area of digital policies,

with links inter alia to cybersecurity, privacy, 5G, internet of things, data economy and free
flow of data.

Next Generation Internet: a number of technological trends will reshape the internet over
the next 1015 years. TheNext Generation Internet initiative aims at developing a more
humancentric Internet, supporting values of openness, decentralisation, inclusiveness and
protection of privacy and giving the control back to the-asers, in particular of their data.

In addition to investment in advanced interactive technologies, 3D and augmented/virtual
reality, particular emphasis is put on blockchain and distributed ledger technologies (DLT)
that enable more decentralised, trusted, -usatric digital services, and stiutate new
business models benefiting society and the economy. Blocktisgimed technologies are
being widely discussed around the world and are being tested across multiple industry sectors.
In May 2017, in the Digital Single Market mtdrm review, theCommission recognised
blockchaininspired technologies as having huge potential for our administrations, businesses
and the society in general. Also, the Council conclusions of 19 October Rigfhfight
blockchain, along with artificial intelligence, dsey emerging trends".

To ensure the wide uptake of latest digital technologies across the economy and society, the
work programme foresees the support to the Focus Area Digitising and transforming
European industry and services. This will be provided udfinoDigital Innovation Hubs
(DIHs) and crossectorial and integrated digital platforms and lasgale pilots for
experimentation and ecreation with users.

This WP will also support core ICT industries through roadiveged Public Private
PartnershipsRPPs). The work will contribute to maintaining and developing the technology
leading edge in key areas such as electronics, photonics, embedded systems, computing,
robotics, big data or network technologies and systems, in which the EU has and should keep
major strengths. The investment in this Work Programme are complemented by investments

in the ECSEL Joint Undertaking where cl ose t
and systems including support to federating R&D projects in -edgwironics andin

integrated and cybgohysical systems including large scale pilot lines and demonstrators
accelerating the exploitation of research results. This investment in complemented by a
similar amount from Member and Associated States and a double amount usyryind
bringing the total i nvest ment in ECSEL <cl ose

The same applies to the investment in the EuroHPC Joint Undertaking that focuses on
acquiring, making available and applying latest HPC technologies in key sectors. It supports
R&'t o ensure Europeds presence in the supply

! https://www.consilium.europa.eu/media/21620&&6final-conclusionsen. pdf
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emphasis on low power technologies starting from the microprocessor up to the complete
system and relevant software applications. EU investment in EuroHPC in 2020 waiitiske
t o 2 4106 beMamplemented by a similar amount from Member and associated states.

All available demanside instruments and accompanying measures will continue to be
exploited in order to reinforce the involvement of end users, support digitapestieurship,
strengthen support to starps and SMEs and as a result more effectively embed innovation in
LEIT-ICT.

Security also remains a key transversal goal through a dedicated set of activities as well as a
pervasive consideration for security issuhroughout ICT research and innovation areas.

The international dimension of ICT activities is reinforced through joint calls with Japan and
South Korea on a set of specific topics, dedicated twining activities on 5G with China and
Taiwan, as well as ditional support actions towards improved cooperation with the US on
5G and Next Generation Internet. Activities to reinforce the cooperation and strategic
partnership with selected countries in Africa to support the strengthening of existing digital
innovation hubs (DIHs) in Africa and to facilitate the collaboration between EU and African
DIHs in order to strengthen a common-iffica innovation and staiip ecosystem.

Finally, the STARTS activity promotes sitmeaking collaboration between researchers,
industry and artists to have European innovation profit from the out of the box thinking of
artists.

Geolocation and earth observation data are playing an important role in digitisation. Wherever
relevant, applicants are strongly encouraged to leverage ptavided by the European
satellite navigation systems Galileo and EGNOS, as well as the European Earth Observation
programme Copernicus.

Interim Evaluation

This work programme takes into consideration and addresses the main findings of the Horizon
2020 hterim Evaluation. In particular, this Work Programme has a simpler and more coherent
structure, in line with clear political priorities in the digital area. This will help increase
impact and makes it easier to navigate for proposers. This is consistenthev Interim
Evaluation's recommendation to 'simplify the work programme'. The work programme also
reinforces international cooperation with Japan, South Korea, China, Taiwan and the US, a
clear recommendation from the interim evaluation which noteécaedse in international
participation as compared to FP7. This should help improve on the opening of the
programme. This Work Programme responds to the need to deliver on the targets for
sustainable development (in particular goal 9) through buildindiemsiinfrastructures,
promote inclusive and sustainable industrialization and foster innovation.

Open research data

2 Tot al EU budget for E u r200H2POC.  i3s8 04 8MU Mar oanv eH2 02®1 9
Connecting Europe Facility Programme.
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Grant beneficiaries under this work programme part will engage in research data sharing by
default, as stipulated under Article 29.3 of therizon 2020 Model Grant Agreement
(including the creation of a Data Management Plan). Participants may however opt out of
these arrangements, both before and after the signature of the grant agreement. More
information can be found under General Annexf ithe work programme

Contribution to focus area(s)

Focus Area 'Digitising and transforming European industry and services' (DT): EUR 461.00
million

Focus Area 'Boosting the effectiveness of the Security Union' (SU): EUR 152.00 million
Synergies with otherfunding opportunities

Project proposers should consider and actively seek synergies with, and where appropriate
possibilities for further funding from, other relevant EU, national or regional research and
innovation programmes (including ERDF/ESF+ or thestrument for Preccession
Assistance [IPA 11]), private funds or financial instruments (including EFSI).

Examples of synergies are actions that build the research and innovation capacities of actors;
mutually supportive funding from different Union inginents to achieve greater impact and
efficiency; national/regional authorities actions that capitalise omoamy or completed
Horizon 2020 actions aimed at markettage/commercialisation.

In order to explore options for synergies, project proposersdcseek contact with
national/regional managing authorities and the authorities who developed the Research and
Innovation Smart Specialisation Strategies (RES¥or this purpose the 'Guide on Enabling
synergies between ESIF, H2020 and other researah ianovation related Union
programmeé'may be useful. Horizon 2020 project proposals should outline the scope for
synergies and/or additional funding, in particular where this makes the projects more
ambitious or increases their impact and expected sefltase note, however, that while the
increase in the impact may lead to a higher score in the evaluation of the proposal, the
reference to such additional or follawp funding will not influence it automatically.

Contribution to focus area(s)

Focus AredDigitising and transforming European industry and services' (DT): EUR 495.50
million

Focus Area 'Boosting the effectiveness of the Security Union' (SU): EUR 152.00 million

http://s3platform.jrc.ec.europa.eu/map
4 http://eceuropa.eu/regional_policy/sources/docgener/guides/synergy/synergies_en.pdf
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Call - Information and Communication Technologies

H20201CT-201820
Artificial Intelligence and Technologies for Digitising European Industry and Economy

In December 2018, the Member States and the Commission agreed to work together in a
Coordinated Action plahto develop an Al innovation ecosystem, where joint efforts
strengthen ecellence and competitiveness, help diffuse Al as widely as possible and ensure

t hat it i's aligned with EU values and cit
development of Al, it is important for Europe to be able to spur developments through its
world-leading research community, its strong industry, its robotics segment and its prominent
businesdo-business software and platforms. This requires significantly stepping up the
investments by both public and private actors.

The Digitising European Ingstry’ initiative aims to establish next generation digital
platforms and rduild the underlying digital supply chain on which all economic sectors are
dependent. The initiative should enable all sector and application areas to adapt, transform
and benefi from digitisation, notably by allowing also smaller players to capture value.
Digital Platforms are becoming a key factor in one sector after another, enabling new types of
services and applications, altering business models and creating new markefjdtioes

under this heading will provide extensive support to key DEI components in Artificial
Intelligence, Robotics, Software technologies and CHessical Systems as well as
photonics. Support to Micrelectronics and smart systems integration andeeited
software, will continue through the ECSEL Joint Undertaking. In addition, innovation hubs
and platforms, two key DEI objectives, will be supported through a Focus Area on
Digitisation and Transformation of the EU industry, implemented in coopenaitbnother
programme parts.

The digital transformation is a defining process of our time The change and scale is
unprecedented. Driven by the wide and rapid uptake of technologies such as Atrtificial
Intelligence and new computing and communication pgnaslj it touches on all sectors and

Drawing on the success of actions of previous work programmes leveraging cascading grants to enable
agility and reach out to new or key actors in the innovation chain (such Bs &Ml miecaps) not
necessarily involved in standard EU R&I projects, part of the budget allocated to several actions of the
Next Generation Internet topics will be dedicated to the support of experiments and smaller projects
funded through financial suppt to third parties (in accordance with article 137 of the Financial
Regulation). While their size will be small in comparison with standard Horizon 2020 actions, in line
with article 23 (7) of the Rules for Participation the budget to be allocatedipbptnty may exceed

the default maximum amount foreseen in the Financial Regulation. Specific limits corresponding to the
specific objectives to be addressed, and to the consequent expected scale and duration of the activities
to be carried out by thirdapties are provided for the topics 1€28-20182019, ICT-25-20182020,
ICT-26-20182020, ICT29-2018, and ICT30-20192020.

A Coordinated Plan on Artificial Intelligence: COM(2018) 795 final

http://bit.ly/DigindEU
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all parts of the world. The use of Atrtificial Intelligence alone is expected to increase global
GDP by close to EUR 13 trillion in the next decéde.

The challenge ahead is for the European economy to seize fully andy swéte
opportunities. This is essential to ensure Europe's mid and long term competitiveness with
implications for overall welfare. The purpose of the topics proposed under this heading is to
ensure European businesses is supported in further develtpenguilding blocks of the
digital transformation starting with Artificial Intelligence and robotics but also software and
photonics technologies that complement the investment done in the ECSEL Joint Undertaking
on components and systems.

Proposals are vited against the following topic(s):
ICT -46-2020: Robotics in Application Areas and Coordination & Support

Specific ChallengeWhile robots originated in largecale mass manufacturing, they are now
spreading to more and more application areas. In thesesattings, robots are often faced

with new technical and netrechnical challenges. The purpose of this topic is to address such
issues in a modular and open way, and reduce the barriers that prevent a more widespread
adoption of robots. Four Priority Aas (PAs) are targeted: healthcare, inspection and
maintenance of infrastructure, afpod, and agile production.

In each of these PAs it is critical to develop appropriate autonomous capability that has
impact on the efficiency of key applications in &s and moves beyond the current state of
the art. This capability is built from core technologies and is proved and tested through pilot
demonstrators that embed within real or near real environments.

User needs, safety, ethical, gender, legal, sociathleaonomic aspects should be addressed

in order to raise awareness and takeby citizens and businesses. Privacy and cybersecurity
issues, including security by design and data integrity should also be addressed, where
appropriate.

Scope a) Research aml Innovation Actions (RIA) - Robotics Core Technology
Autonomy in robotic systems is built on a combination of four Core Technologies:

Al and Cognition: Al provides tools to make systems cognitive. Cognition equips robots
with the ability to safely intexd with people, their environments or other robots, to learn and
to categorise, to make decisions and to derive knowledge.

Cognitive Mechatronics: Mechatronic systems where sensing and actuation are closely
coupled with cognitive systems are expected toveleimproved control, motion, interaction
(including all modalities), adaptation and learning, and safer systems.

8 14% of world GDP, Price Waterhouseodper report orSi zi ng the pri ze: What 6s

AL(2017).
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Socially cooperative humarrobot interaction: Cooperative humarobot interaction is
critical in many work environments from collaborativgport, e.g. passing tools to a worker,
navigation in complex work environments, hurfaandly and human assistive interactions,
to the design of exekeletons able to provide motion that is sympathetic to the user.

Model-based design and configurationtools: Deploying robotics at scale in application
areas where tasks need to be defined by the user requiret-eggyconfiguration tools.
Embedding and sharing of knowledge between tools is essential, as is standardisation across
the interfaces to conoe systems and modules (taking into account cybersecurity issues,
including security by design and data integrity).

Proposals should address one of the four core technologies and target the development of core
technology modules (modular, open and -pooyrietary) and tool kits for use in deployable
system platforms that meet the requirements of applications in the following four prioritised
application areas: Healthcare, Infrastructure Inspection and Maintenancef-odgriand

Agile Production. Proposalsilwbe required to dedicate resource for connecting with the DIH
actions arising from DTCT-02-2018.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 6 and 7 million would allow this area to be addressed apatelyr Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

Proposals are requested to specify the Core Technology in which their centre of gravity lies.
At least one action in each Core Technology will bedd.

b) Innovation Actions (IA) - Robotics for agri-food, and agile production

Establish largescale pilots capable of demonstrating the use of robotics at scale in actual or
highly realistic operating environments; showcase advanced prototype appdichtioh
around platforms operating in real or neaal environments and demonstrate high levels of
sociceconomic impact.

Through largescale pilots, proposals are expected to make a significant step forward in
platform development in one of the two applion areas:

1 Inthe AgriFood sector from farming to processing and distribution
1 Agile Production.

Starting from suitable reference architectures, platform interfaces are defined, tested via
piloting, and supported via ecosystem building preparing tbitout, and are being evolved
over time into standards.

Each proposal is expected to establish large scale pilots. They are expected to: consider
utilising existing infrastructure and links to other European, national or private funding
sources; identifghe longterm sustainability of the pilot; develop scalable technical solutions
capable of meeting performance targets; develop metrics and performance measures for the
pilot; engage relevant industry stakeholders, including SMEs, in the provision amdiape
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of the pilot, paving the way towards establishing strong collaborations for innovative robotic
applications in industry. Proposals will be expected to dedicate resources to disseminate best
practice and coordinate access to platforms and demomstratoparticular in connecting

with the Robotics DIHs and Core Technologies actions and other relevant activities, in H2020
and beyond.

Pilots are expected to address both technical andaubmical issues, such as seemnomic
impact, novel business adels, legal and regulatory, ethical and cydecurity issues and
connections to Al, Big Data and loT. Where appropriate, applications should leverage
synergies among EU satellibmsed systems for navigation (EGNOS/Galileo), and/or
observation (Copernisy and communication.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 6 and 7 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of propasgjuesting other amounts. The
objective is to fund at least 3 proposals per application area.

c¢) Coordination and Support Action (CSA) - Robotics

Proposals should address issues concerning the whole European robotics community and
provide support actionthat develop awareness and knowledge transfer. Proposals should
consider the development of a hilgtvel stakeholder forum and an associated communication
strategy; the development of mechanisms that create a continuing discussion around legal and
societd issues concerning Atased robotics technology that leads to strategic development
and the dissemination of best practice to robotics stakeholders and particularly to developers
and policy makers.

Proposals should address the issues of smmmoomic arlgsis, cybersecurity, data
protection, ethical and privacy issues that arise from the increased deployment of robotics to
ensure that there is relevant and effective strategic development and best practice advice
available to robotics stakeholders.

Proposils should address the public understanding of robotics through the development of
news articles, public and media engagement and awareness activities.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 3 million woud allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected ImpaciResearch and Innovation Actions:

1 Improved technical capability in each of the core tetdgies over the current state of
the art.

1 A greater range of applications in the prioritised application areas that can be
demonstrated at TRL 3 and above.

1 The lowering of technical barriers within the prioritised applications areas.
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Innovation Actions:

1 Demonstration of the potential for robotics to impact at scale in the chosen application
areas prioritised in this call.

1 Reduction of technical and commercial risk in the deployment of services based on
robotic actors within the selected application area.

1 Greater understanding from the application stakeholders of the potential for deploying
robotics.

1 Demonstration of platforms operating over extended time periods in near realistic
environments and promotion of their use.

1 Develop the eceystem around the jritised application areas to stimulate deployment.
1 Contribution to the development of open, induséy or de facto standards
Coordination and Support Action:

1 Effective dissemination of knowledge surrounding 4bechnical aspects of robot
deployment.

1 Greater awareness of robotics among key stakeholders and policy makers.

1 Improved understanding of legal, so@oonomic and ethical issues and their impact on
robotics deployment.

Type of Action Research and Innovation action, Innovation action, Coordimaiind support
action

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

ICT -47-2020: Research and Innovation boosting promising robotics applications

Specific ChallengeRobotics enables a significapart of the economic impact of Al by
delivering physical intelligence. Logistics, Healthcare, Agpbd, Inspection and
Maintenance, Mobility, Construction, Decommissioning; all require physical intelligence, for
example in object manipulation. Physicaleifigence is derived from combinations of
underlying functional capabilities and developing these capabilities beyond the state of the art
depends on fundamental R&D&I which crosses between technical domains, for example into
materials research or humantaraction. It is therefore important to enhance the capability of
robots by exploring and developing the opportunities offered by novel technical developments
related to physical intelligence.

Scope Innovative approaches to hard research problemelation to applications of robotics
in promising new areas are particularly encouraged. Proposals are expected to enable
substantially improved solutions to challenging technical issues, with a view ofipake
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applications with high socieconomic impeat and low environmental footprint, where
appropriate. Driven by application needs, the work can start from research at low TRL, but
proposals are expected to validate their results in sufficiently realistic scenarios in order to
demonstrate the potentialr takeup in the selected application(s).

The call is open to the following research areas:

I. Development of autonomous robots at the micromillimetre scale capable of energy
autonomy on the scale of hours or longer. Developing miniature robotsllenging
and the potential of robotics at this scale has not been fully explored.

Il. Integration and use of novel materials for service robotics, for instance active materials
(e.g.: soft grippers). Current materials often limit the capability of robotsxplieration
of how novel materials can reshape robots is an important innovation. In addition,
material enabling the design of easy to maintain, upgrade and recycle robots, would also
be an important innovation.

[ll. Beyond human speed, general purpose, dex$ernanipulation of objects. Raising
productivity in many processes will require robots to operate faster than humans in the
same task.

IV. Application and integration of newisual sensing novel for service robotics (including
off-board, ambient and muisicak sensing) to achieve new functionality. Many
applications in service robotics need sense data beyond the visual; for example chemical,
biological, and physical properties; integrating these-visaal data into interpretation
and decision making can enlantasks by taking them beyond human sensing
limitations.

V. Development of intrinsically safe physical powerful robotic systevite proximity
sensing capabilityfor humanscale collaborative tasks. Developing intrinsically safe
systems is critical to the take of collaborative robotics where robots need to be capable
of applying working forces that can potentially cause injury to humans.

VI. Development of variable autonomy systems that significantly extend and enhance the
operator 6s awar e mirersnent. 8Haring dutenomydetwermaghuneam
operator and a robot can speed up operations and raise productivity.

Proposals are expected to be inspired by, and demonstrate the capability to address, real end
user needs, respecting ethical, legal and s@spkcts, as appropriate. Proposals will be
expected to plan efforts to connect and cooperate with the DIHs, Platforms and other relevant
activities of this work programme, as appropriate. Proposals will be expected to deliver
integrated TRL 4 demonstratie that show step change performance improvement over the
current state of the art in the chosen area.

The Commission considers that proposals requesting a contribution from the EU between
EUR 2 and 3 million would allow this area to be addressed apptelgridlonetheless, this
does not preclude submission and selection of proposals requesting other amounts.
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Expected Impact

1 Strengthening European excellence in Robotics S&T

1 Boosting the use of robotics in promising application areas

1 Opening up new marketsr robotics

1 Lowering barriers in the deployment of robotltased solutions.

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.

ICT -48-2020: Towards a vibant European network of Al excellence centres

Specific ChallengeTo ensure European strategic autonomy in such critical technology as Al,
underpinning most of our future professional and private activities, with huge potential socio
economic impact, itie s sent i al to reinforce and build o
world-class researcher community, in order to stay at the forefront of Al developments.

As stated in the communication from the European Commission on Atrtificial Intelligence for
Europe and the coordinated action plan between the European Commission and the Member
States, while Europe has undeniable strengths with its many leading research centres, efforts
are scattered. Therefore joining forces will be crucial to be competitiveeahational level.

Europe has to scale up existing research capacities and reach a critical mass through tighter
networks of European Al excellence centres. The objective is to foster cooperation among the
best research teams in Europe, joining forcetatkle more efficiently major scientific and
technological challenges in Al hampering deployment ebaded solutions.

Scope a) Research and Innovation Actions (RIA)

As announced in the Communication on Artificial Intelligence for Europe, the Commission

will invest in strengthening Al research excellence centres across Europe and facilitate their
collaboration and networking. The objective of this action is to develop networks of
excellence centres aiming at boosting the research capacity in Europe atatis of Europe

as a research powerhouse for Al, and making it attractive for scientists and new talents. This
initiative is also expected to contribute to the development of ethical and trustworthy
Artificial I ntelligenceEundmged.r ademark for A

Such networks are expected to mobilise researchers to collaborate on key Al topics, to reach
critical mass on these topics and to increase the impact of the funding in progressing faster in
joined efforts rather than working in isolation, witagmented and duplicated efforts.

Objectives of the Networks:
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1 Up to four networks will be selected, focusing on scientific or technological major
chall enges, with the primary goal to reinf
technologies.

1 In addition, building on existing efforts by the -Ah-demand platform and in
cooperation with the coordination and support action of this topic, these networks will
develop mechanisms to spread the latest and most advanced knowledge to akhbise Al
in Europe and prepare the next generation of talent in Al. Such mechanisms will have to
be defined in the proposal.

1 Another objective is also to develop synergies and deytiization between industry
and these networks of excellence centres, in particulaugh internships of academic
staff (at all levels) in industry, or PhD programmes with industry.

1 The set of networks will form a common resource and will become shared facility, as a
virtual laboratory offering access to knowledge and expertise andtiatjrite talents. It
should become a reference, creating an easy entry point to Al excellence in Europe and
should also be instrumental for its visibility.

Composition of the Networks:

1 Each network should be driven by leading figures in Al from majorliexteresearch
centers, bringing the best scientists distributed all over Europe. They will bring on board
the necessary level of expertise and variety of disciplines and profiles to achieve their
objectives.

1 Industrial participation will be ensured thrdugndustrial research teams and also in
bringing expertise to identify important technological limitations hampering deployment
in industrial context. Such industrial involvement will thus help defining the research
priorities of the network and will raiseew research questions.

1 Each network will have to demonstrate access to the required resources and
infrastructure to support R&D, such as data, HPC (central, GPUs, edge computing),
storage, robotics equipment, 10T infrastructure, support staff and ergjitwedevelop
experiments, etc. All available data sources, including Copernicus data where relevant,
should be made use of.

Activities of the Networks: for each of the following activities, the most appropriate
mechanisms should be selected and detailéie proposal:

1 In order to structure the activities, the proposals will focus on important scientific or
technological challenges with industrial relevance and where Europe will make a
difference, either in building on strengths, or strengthening knageldd fill gaps
critical for Europe.

1 Based on these challenges, the networks will develop and implement common research
agendas. The main vision and roadmap with targets within the projects, as well as
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methodology to implement and monitor progress will hae be specified in the
proposal and can be further developed during the project.

1 Progress will be demonstrated in the context ofazses, also helping to foster industry
academia collaboration.

1 Strong links will be developed among the members ofnitgvorks, notably through
collaborative projects, exchange programmes, or other mechanisms to be defined by the
consortia

1 The proposals should define mechanisms to foster excellence, to increase efficiency of
collaboration, and to develop a vibrant Al netkwin Europe.

1 Each network will disseminate the latest and most advanced knowledge to all the
academic and industrial Al laboratories in Europe, and involving them in collaborative
projects/exchange programmes. (This could involve projects defined lynibialvia
financial support to third parti€s'®, for maximum 20% of the requested EU
contribution).

1 Each network will develop interactions with the industry (inside the consortium and
beyond), in view of triggering new scientific questions and fosteringupkof scientific
advances

1 Each network will develop collaboration with the relevant Digital innovation Hubs, to
disseminate knowledge and tools, and understand their needs.

1 Proposals will include common academic/industrial PhD programmes andPiidst
programmes with a focus on industrial challenges. The ambition is to establish a unique
and worldrecognised brand for a European programme for industoainted PhDs in
Al and to keep researchers in Europe after they complete their PhDs.

1 These networksh®uld also foster innovation and include mechanisms to exploit new
ideas coming out of the networkos work (fo

1 Overall, each proposal will define mechanisms to become a virtual center of excellence,
offering access to knowledge carserve as a reference in their chosen specific field,
including activities to ensure visibility.

Technology focus:

Collaborative projects carried out in networks should focus on one or several of the following
topics and would involve the necessary cetepcies available in the network to address
these:

9 The task may involve financial support to third parties, in line with the conditions set out in part K of
the General Annexes.
10 The use of Financial Support to Third Parties for sadivities is optional, up to consortia to select the

most efficient solution to reach this dissemination objective.

Part 5.i- Pagel8of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

1 Advances in foundations of Al (e.g.: learning and reasoning approaches) and approaches
for trusted Al solutions (including explainable Al, unbiased Al, safety, reliability,
verifiability etc.),

1 Developingthe next generation of intelligent robots,

1 Advanced perception or interaction with humans (for hucertered Al) and
environments,

1 Al at the edge and hardware for Al.
Synergies with the Abn-Demand platform:
The Al-on-demand platform should servetas backbone of these networks in:
1 Providing tools and algorithms, data, support services, also to the research community;

1 Establishing the link to the community at large in order to spread the knowledge and
develop collaborations.

The networks will aimat strengthening the Adn-Demandplatform in enriching its capacity

in terms of tools, competencies, services, to make it the reference and quality label for
resource in Al. Being the orstopshop for Al resource in Europe, the tools, algorithms,
resoures developed in the networks of excellent centres will be made available to all via the
Al-on-Demand platform.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 12 million would allow this area to be addressed gpjately. Nonetheless, this does
not preclude submission and selection of proposals requesting other amounts.

b) Coordination and Support Action (CSA)

The coordination and support action will help develop synergies and exchange between the
selected projest and with other relevant projects, such as themdlemand platform, and

the community at large, both academic and industrial. It will support the running projects in
allowing economies of scales regarding common activities run by the individual ngtwork
(e.g.: organization of events, logistics support for calls for FSTP, exchange mechanisms
among labs, etc.), exchanges of best practices to reinforce and optimize cooperation, etc.

It is also expected to support the RIA projects in their disseminatiowtiast towards
industry, users, and citizens. Diversity and gender aspects should be addressed, when relevant.

In addition, due to the importance of equipping the professionals with the right skills in order
to maximise the benefits offered by-Based sstem, this action will support the academia, in
cooperation with industry, via organisation of workshops, and other appropriate approaches,
to identify Al courses and modules that could be integrated inl@®dneducation master
programmes, and corresponglimechanisms to foster such integration.
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The Commission considers that proposals requesting a contribution from the EU of up to
EUR 2 million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selectmfrproposals requesting other amounts.

Expected Impact

1 Make Europe a research powerhouse for Al,

1 Increase Europe's attractiveness for scientists, so that it notably becomes the nest for
future generations of scientists and breakthrough in Al;

1 Ensure Eurpe's leadership in key strategic research topics,

1 Strengthen the Abn-Demand platform with algorithms, tools solutions developed by
the actions funded under this topic;

1 Foster mobilization and commitment from the community, including high level experts
to contributing to the Alon-Demand platform, making it the reference resource for
European researchers, developers, integrators and users;

T Reinforce Europeds research capacity in Al

1 Pave the way to enrich the education offer in order to equip a broadohngeICT
professionals with the necessary Al skills, to make the best of this technology.

Type of Action Research and Innovation action, Coordination and support action

The conditions related to this topic are provided at the end of this call anchenGeneral
Annexes.

ICT -49-2020: Artificial Intelligence on demand platform

Specific ChallengeThe challenge is to fully exploit the potential of Al in the economy and
society. Building notably on Europe's Scientific and Technology strengths in thetfield,
supported activities should reinforce industrial competitiveness across all sectors including for
SMEs and nottech industries and help address societal challenges (e.g. ageing, transport,
gender equality). The ambition is to bring Al technologies @surces to integrators and
innovators in all sectors and actively engage with a wide user community, to foster adoption
of Al, via usecases experiments.

Al -on-demand platform: consolidation and exploitation --

Scope This topic builds on theAl-on-demandplatform funded in ICT2&01820, a
reference access point gathering and providing access-tela&d knowledge, algorithms

and tools and access to related infrastructures, equipment, and data resources, offering also
experts support to patgal users of Al in order to facilitate the integration of Al into
applications, making it a compelling solution for users, especially fromewnsectors.
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This activity aims at consolidating the esgstem by bringing in a larger user community,
espeally from the nortech sector, and by reinforcing the service layer of the platform. At
this stage, it will be particularly important to refine mechanisms to ensure the platform's long
term sustainability. The platform should provide a good European g®/ebath in terms
origin of the resources made available on the platform, but also in terms of users of the
platform, making sure its resource is available everywhere in Europe.

The objectives:

1 Reinforce the service layer of the-aAhrdemaneplatform funded in 1ICT26201820 to
facilitate the use and uptake of the platform resources.

1 Reaching out to new user domains and boosting the use of the platform through use
cases and smadicale experiments. The task will involve financial support to third
parties, in line with the conditions set out in part K of the General Annexes. Minimum
EUR 2 million funding should be dedicated to it, with EUR 50.000 to 200.000 per third
party (amount higher than EUR 60.88hould be justified, based on need of expensive
hardvare or infrastructure for instance). The selection process should prioritise projects
maximising the impact of the platform and demonstrating the benefit of Al in products,
processes or services. Particular attention will be paid to SMEs antédbwsedr,
which can best benefit from the support offered by the platform. The selected projects
should also cover a wide spread of application sectors, to demonstrate the versatility and
scalability of the platform offer.

Proposals will ensure continuity witthe project selected under ICT261820, having
access to all the knowledge and offer needed to fully exploit it and be able to build on it. The
improvements resulting from the selected projects should be made available and open to the
community via the latform, to allow full exploitation, and also further developments by
entities outside the consortia, building on these results.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 5 million would allow this area tcebaddressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Enriching and optimising the Al edemand platform service offer and reinforcing its
sustainability

1 Boosting tle deployment of Abased solutions and services, enabling a larger user
community to reap the economic benefits of Al, especially SMEs andecbnology
sectors

Type of Action Innovation action

1n With a limit of EUR 200.000
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The conditions related to this topic are provided at thedesf this call and in the General
Annexes.

ICT -38-2020: Artificial intelligence for manufacturing

Specific Challenge Stateof-the-art Al technologies need to be integrated with advanced
manufacturing technologies and systems in order to exploit theint@dten manufacturing

and process industry. Al systems cooperating with humans can improve production planning
and execution, and can help to improve quality of products and processes.

To widely deploy these technologies, specific attention has to be govetandardisation,
synchronising EU and Member States activities, and to international collaboration.

Scope a) Research and Innovation Actions (RIA)

The focus is on integrating stadéthe-art Al technologies in the manufacturing domain, for
example m agile production processes and predictive quality, taking into account the domain
specific requirements in terms of time criticality, safety and security, finding effective ways
for collaboration between humans and Al systems, and exploiting the sgeofgthoth
humans and machines while keeping the human in control. Ethical principles, as expressed by
the highlevel expert group on Artificial Intelligenc& should be followed and
recommendations for instantiation in the manufacturing domain should beloged.
Proposers are encouraged to build on existing results from artificial intelligence research, for
example ICT26-20182020.

Proposals must develop innovative concepts and tools that take into account the status and
availability of all relevant prodtion resources, learn from past experiences, and deal
effectively with unforeseen events. If appropriate, Al techniques should be combined with
digital twins and realife feedback from the shop floor or production facility to improve
guality of productsand processes. Generative design approaches for products and processes
are encouraged.

Developed technologies and solutions should be demonstrated in at least two different
realistic manufacturing use cases of significant economic value. If applicalalepbsgacles
to implementation of the proposed solutions should be identified.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 4 and 6 million would allow this area to be addressed appropriately. Nonethetess, th
does not preclude submission and selection of proposals requesting other amounts.

b) Coordination and Support Actions (CSA)
Standardisation

Proposals are expected to extend, further develop, and support the implementation of a model
for the synchronisain of standardisation activities on Al and related digital technologies in

12 https://ec.europa.eu/digitalnglemarket/en/news/ethieguidelinestrustworthyai
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manufacturing at large, at the Member State level and at the Europeai dewkin a global
context, taking into account legal and ethical issues where relevant. Proposals hegd t

on previous activities, such as the results of the Joint MSP/DEI Working Group on
standardisation in support of Digitising European Indddtry

Cooperation EU-Japan

Proposals are expected to support possible cooperation with Japan, in areas fiieMan

driven innovation in manufacturing and digital industrial platforms. Proposals will assess
opportunities, and kickff cooperation activities, by organising contacts between researchers
and companies from EU and Japan working on Al applicatioms manufacturing,
encouraging the exchange of information on the respective research programmes and
technological results. Proposals shall foresee twinning with entities participating in projects
funded by Japan to exchange knowledge and experience, esphgitgies and develop
recommendations for further sustainable cooperation and collaboration activities.

The Commission considers that proposals requesting a contribution from the EU of EUR 0.5
million would allow these areas to be addressed appropridteiyetheless, this does not
preclude submission and selection of proposals requesting other amounts. One coordination
and support action will be supported for each of the two areas above.

Expected ImpaciResearch and Innovation Actions

1 Products and serws usable in a wide range of manufacturing processes leading to agile
production processes and improved quality of products and processes

1 Humans working together with Artificial Intelligence systems in optimal
complementarity

Coordination and Suppo#ictions

1 Increased synchronisation and cooperation on Al and related digital technologies in
manufacturing, with higher global impact

Proposals need to describe how the proposed work will contribute to the impact criteria
above, provide metrics, the baseliand targets to measure impact.

Type of Action Research and Innovation action, Coordination and support action

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

13 https://ec.europa.eu/digitalngle market/en/news/secondorkshopstandardisaticisupportdigitising-
europearindustryinitiative
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ICT -36-2020: Disruptive photonicstechnologies

Specific ChallengeThe challenge is the development of advanced photonics technologies
which have the potential to revolutionise an existing application sector or to create completely
new applications and markets.

Scope The focus is on theoflowing themes (suopics):

i. 3D light field and holographic displays:Actions should develop innovative photonics
components and systems which enable 3D light field or holographic displays for use in
mixedreality applications such as automotive, he=ltk, telecommunication,
entertainment and gaming. In addition, the display components actions may also develop
sensors and actuators for necessary support functionality such as sensing, connectivity,
user interaction, and scene recognition etc. Actionsstmoclude validation in
application settings.

ii. Packaging and module integration for photonic integrated circuits (PIC):
Development of novel packaging, assembly, module integration technologies or novel
testing approaches offering breakthrough advancethdéoautomated, flexible, lowost,
high volume, scalable production of RPbased photonic components or modules.
Actions should demonstrate the technical and industrial feasibility of the proposed
technologies or approaches through a functional demamstrat

iii. Light to Fuel: Development of photonics devices at TRL leved %or the direct and
efficient (>5%) conversion of solar energy into chemical fuel. Actions may also include
R&D into catalyst development and disruptive material and device concepts where
appropriate. Actions should demonstrate technical and economic feasibility.

iv. Next generation biophotonics methods and devices as research tools to understand
the cellular origin of diseasesActions will focus on photoniebased irvivo/in-vitro
imaging sytems and techniques which deliver greatly increased penetration, resolution,
sensitivity, specificity and depth of focus. Real time data handling and processing may
also be addressed as appropriate. Actions should include medical/clinical doctors or
reseach laboratories with relevant experience.

At least one proposal will be selected to cover each of these themes.

The Commission considers that proposals requesting a contribution from the EU between
EUR 3 and 6 million would allow these to be addressedogpiately. Nonetheless, this does
not preclude submission and selection of proposals requesting other amounts.

Expected ImpactProposals should describe how the proposed work would contribute to the
listed corresponding expected impacts and metricsdimal the baseline and the targets to
measure impact.

1 Actions should enable European system manufacturers to bring to market highly
competitive products by integrating 3D light field and holographic visualization
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solutions for systems and usmntric serices in different areas, and to build a Europe
centred value chain from the domestic manufacturing of components and software up to
the system integrators and end users.

1 Approaches must deliver a reduction in production costs by an order of magnitude,
enalding the introduction of PIC technology in new markets.

1 The projects should demonstrate the efficient conversion of solar energy into chemical
fuels, with a device efficiency of >5% and payback period of <10 years. This should
enable Europe taking the leadcreating a multbillion industry, and give independence
from imported energy.

1 Significant gain in understanding of intesind/or intracellular processes; strengthen
Europeds industrial setated rharket rfor miaroscophseandb i o p f
research and development tools.

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.

ICT-37-2020: Advancing photonics technologies and application driven photas
components and the innovation ecosystem

Specific Challenge

The advancement of photonics depends on core photonics technology which can be applied in
many different application areas. The challenge is to develop and apply core photonics
technology fo the next generation of devices (including components, modules ard sub
systems) in order to drive innovation in key application areas, which are significant current or
future markets and where photonics can bring a key competitive advantage.

Innovative plotonic sensing solutions can contribute to reducing food production losses and
food wastes, estimated in Europe at about 300 kg per capita, and to increasing food safety for
the end consumer along the food production chain from farm to fork.

Increased palltion of air, soil and water is raising new concerns regarding the safety of the
environment and its potenti al risks for Eur
sensor networks involving public participation through commun#tyed monitoringould

assist in creating inventories of emitted pollutants, identifying pollution hotspots, and alerting
citizens in real time on potential health risks.

Scope The focus is on the following themes (staipics):
a) Research and Innovation Actions (RIA)

I. Flexible Farm-to-Fork Sensing: Development of an innovative smart photonic sensor
solution, utilizing an appropriate bandwidth between the ultraviolet (UV) and the far infrared
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spectral range for monitoring food quality with respect to microbiologicdl ehemical
contamination along the farto-fork food production chain. The targeted solution should
combine photonic sensing technology with advanced data analysis techniques and be portable,
easyto-use, flexible, and broadly adaptable for usage on famfsod processing, wholesale

and retail. Actions should focus on the following areas: (1) food production by small/medium
sized farms; (2) novel types of food production, such as aquaponics; {§)eofood
processing and vending (e.g. on farms orllémad markets). The developed solution must be
demonstrated in real settings involving relevant stakeholders along the food supply chain,
from food producers to end consumers.

ii. Novel Photonics Integrated Circuit (PIC) Technology building blocks Major advances

in photonic integrated circuit technology through the development of building blocks with
significantly enhanced or novel functions. These should form part of comprehensive
integration platforms for established or new important application fieddsabling the
platform to meet the demands of application roadmaps concerning relevant features like
sensitivity, energy efficiency, speed and chip density. Developments should be based on a
generic platform approach, i.e. support the shuhip integratbn of complex functions
through a design flow based on generic building blocks separated from production. Actions
should include a validation of results with fabricated PIC prototypes.

b) Innovation Actions (1A)

iii. Smart Photonic Sensing for Environmenta Pollution Detection: Prototyping,
demonstration and validation in real settings of an innovative;etfesitive, portable, smart
hyperspectral sensing system operating in the visible teinfrieked spectral range, for
pollution detection in environmeait sensing applications. The system should be based on a
miniaturised optical setup and feature broad sensorial response curves with high measurement
precision in the diagnostic wavelength range, in combination with massive-Gdsed data
analysis capabiy using advanced Deep Learning algorithms and Big Data sensor signal
repositories for comprehensive chemometric analysis.

c¢) Coordination and Support Actions

iv. An industrial strategy for photonics in Europe: the objective is to support the
developmentand implementation of a comprehensive industrial strategy for photonics in
Europe which strengthens the links to the end user industries. The action should include the
development of strategic technology readps, strong stakeholder engagement (in jdatic
Photonics21 stakeholders, National Technology Platforms, regional Clustersiseend
industries), coordination of regional, national and European strategies and priorities, and
development and dissemination of financing models to facilitate accessnyyanies to
different sources of finance.

To ensure domain coverage, at least one proposal will be selected to cover each of these
themes. As it is necessary to coordinate strategy efforts singly, no more than one action will
be funded for theme iv).
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The Commission considers that proposals requesting a contribution from the EU between
EUR 3 and 5 million for themes i and ii; EUR 4 and 7 million for theme iii, and up to EUR 4
million for theme iv would allow these to be addressed appropriately. Nonethblesioes

not preclude submission and selection of proposals requesting other amounts.

Expected ImpactProposals should describe how the proposed work will contribute to the
relevant expected impacts and metrics, including a baseline and the targetstmenmpact.
Respectively:

1. Increased food yield, quality and safety, and significant reduction of food waste
along the farnto-fork food production chain with costfective and easto-use
analysis and qualitgontrol tools;

2. Strengthening mall/mediumscale farming and local or novel ways of food
production and processing by ensuring high food quality standards at lower
resource usage and competitive costs.

ii. Reduction of the research and development costs of advanced PICs in a wide range of
application areas.

iii. Largescale adoption of affordable, Clowdnnected, smart photonic sensing systems
for pervasive, Communitpased environmental pollution monitoring and +taale
citizen alert on local pollution levels and related health risks

1. Reinforced value chains and deployment of photonics technologies by stronger
cooperation of photonics stakeholders, clusters andiseis;

2. Increased competitiveness of the European photonics sector and improved access to
risk finance for the photorscsector in Europe.

Type of Action Innovation action, Research and Innovation action, Coordination and support
action

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

ICT -50-2020: Software Technologie

Specific ChallengeThe increased complexity of present and emerging ICT systems poses

several challenges at software and hardware level including new requirements in terms of
integration and cybersecurity. Users require seamless connectivity, aburndapatiog

power and unlimited access to data independently of the underlying infrastructure. Increased
levels of adaptability is becoming more and more essential in modern ICT systems in order to
manage the needs of highly complex and dynamic environmerstsing for continued
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development and operation (DevOps). Increasing trust, security, reliability while keeping
system performance and reducing energy consumption has become non trivial, in a world
where billions of devices processing zetabytes of data tmy® managed and increased
transparency in algorithmic decision making is required. It is therefore required to find new
ways of managing this unprecedented complexity in software systems throughout shortened
lifecycle: from requirements analysis and idas to development and testing and up to
deployment and operations across highly heterogeneous and dynamicalgcasefiguring
systems.

Scope a) Research and Innovation Actions (RIA)
Proposals will address at least one of the following two areas:

1. Development tools & methods for interoperable, adaptive, secure and trustworthy
software. Introduce effective processes and tools for building trustworthy software that
adopt to rapidly changing requirements while maintaining key qualities (reliability,
avaliability, performance, security, privacy etc.). They will consist of:

a. New programming models and software engineering tools with increased
validation, verification and testing capabilities for ensuring trustworthiness while
incorporating inherent semantic reasoning, -E&fning and selhealing
mechanisms. Focus shouldalse given to transparent and unbiased algorithmic
decision making for the endsers (including transparency for regulatory control
purposes) and the integration of evaluation and control functions in the algorithms
by design.

b. Advanced development engitments addressing the increasing complexity of
modern software based systems, facilitating faster software development and
increased integration between continued development and operations, while
maintaining reliability, and clearly indicating and comftiog with cyberthreats
and weak points in terms of cybersecurity.

2. Advanced Software systems and architectures:

a. Selfmanaged software facilitating the semantic adaptation of entities to
dynamically changing contexts and coping with differeriadions, cyberattacks
and hardware and software failures.

b. Software systems that effectively deal with resources complexity and volatility.
Proposed solutions should address the operation in highly heterogeneous
environments with wide geographic distriion, loose, weak or unreliable
connectivity between key service components, unpredictable affinity to data
sources and cybefangerous environments. The focus should be in optimizing and
pooling resources across disparate infrastructures to deliver ipegsdevels of
quality of service and security.
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The proposals should demonstrate the applicability and viability of the proposed solution
across multiple application domains. The use and development of open source software will
be encouraged where apprage to further promote openness, facilitate the sharing of project
results and accelerate innovation in Europe through the introduction of novel products and
services.

The Commission considers that proposals requesting a contribution from the EU adfrbetwe
EUR 3 and 5 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

b) Coordination and Support Actions (CSA)

Coordinate stakeholders in the areasoftware technologies, digital infrastructures and
cybersecurity. Act as support to R&D programmes/activities by disseminating project results
and organising scientific and policy events, developing research and innovation roadmaps.

The Commission conside that a proposal requesting a contribution from the EU of EUR 1
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact) Researchand Innovation Actions (RIA)

1 Increased capacity of the European software industry to exploit the capabilities of
softwaredefined infrastructures at middleware and application layer.

1 Improved reliability and cybersecurity of software developed with thosks,twhich
will result in the reduction of loses for software failures or attacks. Investing in the best
tools to fight the aforementioned challenges is multiplied has a wide effect

1 Expand research and innovation potential in software technologies &tmfrtures
while overcoming fragmentation in the European supply base, optimizing investments
and use of resources to yield mrdtmain softwaréased products and related software
services.

1 Contribute to EU's technology independence in Software.
b) Coordination and Support Actions (CSA)

1 Creation of a sustainable European forum of stakeholders representing the Software
research, industry and end users.

Type of Action Coordination and support action, Research and Innovation action

The conditions relatedo this topic are provided at the end of this call and in the General
Annexes.
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ICT-01-2019: Computing technologies and engineering methods for cybphysical
systems of systems

Specific ChallengeCyberphysical Systems of Systems (CPSo0S), like transpvtarks or

large manufacturing facilities, interact with and are controlled by a considerable number of
distributed and networked computing elements and human users. These complex and
physicallyentangled systems of systems are of crucial importancedayudlity of life of the
citizens and for the European economy. At system level the challenge is to bring a step
change to the engineering techniques supporting the degayation continuum of dynamic
CPSoS and to exploit emerging technologies such asnented reality and atrtificial
intelligence. At computing level the challenge is to develop radically new solutions
overcoming the intrinsic limitations of today's computing system architectures and software
design practices.

Scope a. Research and Innovabn Actions

The focus is on dependable physicalytangled systems for applications in industrial sectors.
Work is complementary to the initiative on European -fmswer microprocessor
technologies, which addresses technology for HPC applications, anthietoE€SEL
programme, which addresses computing for CPSoS at higher TRL.

Computing software and systems design for physicalgntangled systemsupporting the
creation of reliable, robust and enef@yare solutions for autonomous and safetical
systems.The issues of energy efficiency, testability, trust and egkeurity should be
considered, as well as the support of different levels of criticality on the same computing
platform where needed.

Models, tools and methods for desigioperations continuum d dependable CPSoS
supporting the complete lifecycle of CyHehysical Systems of Systems (CPSoS), from
requirements capture to design, test, operation and decommissioning. Projects shall focus on
autonomic solutions capable of guaranteeing the overelbiily and security even when the
components or subsystems are not fully reliable and unforeseen conditions emerge in the
course of operation.

Projects will target TRLs -3, and will deliver a working prototype tested in at least two
different use caseslemonstrating improvement over the state of the art in industrial and
professional domains. The Commission considers that proposals requesting a contribution
from the EU of between EUR 3 and 5 million would allow this area to be addressed
appropriately. Mnetheless, this does not preclude submission and selection of proposals
requesting other amounts. In each area at least four proposals will be funded.

b. Coordination and Support Activities

The objective is to structure, connect and cffestilise the Eiropean academic and industrial
research and innovation communities in Embedded Computing and-Elypsical Systems.
The action should implement technology watch, facilitate -tgkeof technologies in real
world use cases and support knbaw transfer. Ativities will include constituency building,
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clustering of related projects, liaison with related programmes such as ECSEL and EUREKA,
impact analysis, communication of project results;manative activities and roagapping
for future research and inmation. One proposal will be funded.

Expected ImpactProposals should address one or more of the following impact criteria,
providing metrics to measure success where appropriate:

1 Availability of innovative technologies supporting computeensive appliations in
industrial and professional domains, demonstrating significant and measurable
improvement over the state of the art.

1 Availability of engineering practices and tools for CPSoS, resulting in a demonstrable
improvement in quality and cost of devehognt and operation for large SoS.

1 Increased synergies and collaboration between industrial and academic communities;
dissemination of higtguality roadmap for future research and innovation activities in
the relevant areas.

Type of Action Research and hovation action, Coordination and support action

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

ICT -02-2018: Flexible and Wearable Electronics

Specific Challenge Flexible and Wearable Electronics camdgs new and traditional
materials with larg@rea processes to fabricate lightweight, flexible, printed and -multi
functional electronic products. The challenge is to tap open opportunities in existing and
emerging markets by pushing technology barrierthér and demonstrating innovative use in
sectors that could benefit from such innovations.

Scope To fully exploit the potential of Flexible and Wearable Electronics and overcome
barriers of manufacturability, challenges need to be addressed in mafenialssses for
largearea fabrication and quality control, integration technologies, and demonstrating
innovative and sustainable products for professionals and consumers. This topic will support
advances in device technology and related manufacturinggses.

Proposals can address one or more of the following topics:

Enhancing manufacturability: Addressing advances in combined organic and printed
electronics and large area deposition technologies resulting infomdtional components;
and/or equipmen and processes for largeale fabrication, massistomisation and
characterisation as well as textile compatibility, whenever relevant.

Integration technologies: It addresses the development of new concepts for the integration of
transducers, energy amthta storage elements, logic, displays and light sources, as well as
new interconnection technologies.
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Device demonstration: Prototype validation in specific applications of flexible and wearable
electronics. Consideration to be given to the integratiorl@dtronic devices in connected
wearable and portable settings (e.g. textiles, flexible or stretchable substrates),
interconnection, compatibility with lowwost manufacturing, efficient energy scavenging and
storage, functional performance, and duraliiigyability. Privacy and security, liability and

free flow of data as well as recyclability and waste management should be considered where
relevant.

It is expected that projects addressing manufacturability would demonstrate production
capability in a laoratory environment (TRL 4).

For integration and device demonstration, it is expected that technologies are validated in
laboratory or relevant environments (TRES)% and that industrial exploitation is clearly
identified.

The Commission considers thatoposals requesting a contribution from the EU between
EUR 2 and 4 million would allow this area to be addressed appropriately. Nevertheless this
does not preclude submission and selection of proposals requesting other amounts.

To complete this effort andtrengthen the value chain, from materials to devices, a jointly
funded topic with NMBP#* will support projects spanning from material improvement
(electrical performance, processibility, stability and lifetime during device operation), to
prototyping of aslanced large area electronic produc®RL 3 to TRL 5. This topic will be
implemented through Innovation Actions (see topic -BNIBP-18-2019 Materials,
manufacturing processes and devices for organic and large area electronics (1A)).

Expected ImpactPropsals should address some of the following impact criteria and provide
metrics to measure and monitor progress:

1 Technology leaps related to improved performance (functionalities, autonomy,
reliability, manufacturabi |l i tegn leaderdhipnost é)
large area, flexible and wearable electronics .

1 The emergence of new products based on the combination of printed and large area
processed electronics.

1 Increased R&D cooperation in technology device development and related
manufacturingorocesses.

1 Developing further manufacturing capabilities in Europe.

1 Creating new opportunities for digitisation in other sectors and including new actors in
the ecosystems (designer s, artistsé),

1 Increased industrial investments in flexible and wearable electronics.

14 Nanotechnologies, Advanced Materials, Advanced Manufacturing and Processing, and Biotechnology.

Part of LEIT (Leadership in Enabling and Industrial Technologies) in Horizon 2020.
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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.

ICT-03-20182019: PhotonicsManufacturing Pilot Lines for Photonic Components and
Devices

Specific ChallengePhotonics is driving innovation in many different application areas. The
challenge is to help European companies become more competitive by improving their
business/productio processes as well as products and services by means of photonics
technology. The aim is to accelerate the design, development and uptake of photonics
technology, by a wide range of industrial players, in particular SMEs by providinbdaver

access tovolume production of advanced photonics components available to a wide range of
industrial players, in particular SMEs which would otherwise not have easy access. Photonics
Manufacturing Pilot Lines should form the basis for future Photonics Digital &tioov

Hubs.

Scope The focus is orManufacturing Pilot Lines: actions should provide open access to
manufacturing of advanced photonics components and systems and offer related services
including design and characterization. They should cover all stageamiffacturing through

to testing, provide a low entry barrier access to low and medium production volumes and the
processes used should be scalable to high production volumes. Actions should include a
validation of the pilot line offer with involvement dadxternals users in pmmercial
production runs. Activities should aim at leteym sustainability, including development of

or integration into photonics innovation hubs.

Actions should make use of existing infrastructure and develop close links mvghirgg
European and national initiatives in order to maximise impact. Proposals must present
industrially relevant business cases for the manufacturing pilot line, a plan fetelomg
sustainability and a credible strategy for future high volume pramucin Europe at
competitive cost.

Actions must address one or more of the following technologies.

1. Indium Phosphide (2018 call): providing open access to photonics integrated circuits
based on Indium Phosphide, going beyond npritject wafers and offerg generic
solutions for a wide class of applications.

2. Silicon Photonics (2018 call): providing open access to photonics integrated circuits
based on Silicon Photonics, going beyond muitiject wafers and offering generic
solutions for a wide class of glcations.

3. Next generation freeform optics (2019 call): maturing a technology platform and
providing access to optics with friéerm shapes and exceptional surface finish,
exploiting new optical materials and/or combining and integrating
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diffractive/refractive/reflective optical components, to obtain improved performances
and capabilities.

4. Advanced optical medical device technologies for medical diagnostics (2019 call):
maturing a technology platform and providing access to novel, reliable, robust optical
based devices foriwivo and/or invitro medical diagnosis.

At least one proposal will be selected to cover each of these technologies. The Commission
considers that proposals requesting a contribution from the EU between EUR 8 and 15 million
would allov these to be addressed appropriately. Nevertheless this does not preclude
submission and selection of proposals requesting other amounts.

Expected ImpactProposals should describe how the proposed work will contribute to the
listed corresponding expect@mpacts and include baseline, targets and metrics to measure
impact.

1 Improve significantly the uptake of photonics technology by-@ser industry, in
particular SMEs, enabling a demonstrably more competitive European industry.

1 Greatly accelerate the tarto market.
1 Create sustainable manufacturing capability in Europe.

Type of Action Innovation action

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

ICT -04-2018: Photonics based manufacturing, accedo photonics, datacom photonics
and connected lighting

Specific ChallengePhotonics research in Europe is widely recognized for its excellence;
researchers however experience difficulties in demonstrating their conceptual breakthroughs.
The challenge ido reinforce the innovation ecosystem by providing access to advanced
photonics technology to researchers and thereby accelerating the deployment of the next
generation of disruptive photonics technologies.

Photonic integration combined with cesffective assembly and packaging processes enables
a drastic level of miniaturization, reducing the costs of implementation and energy
consumption. The challenge is to build capabilities for automated mass manufacturing of
datacom photonics in Europe.

LED/OLED lighting is now becoming the dominant lighting technology and the market focus
is shifting from energy efficiency to additional smart features. The challenge is the integration
of lighting with the Internet of Things, offering new functionalities beyond ilhation.

The development and application of innovative photonics based manufacturing solutions will
open new ways of producing more goods with fewer raw materials, less energy and less
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waste. The challenge is to develop systems which deliver improvedaagcymower and
control and which will enable the next generation of manufacturing in a range of industrial
sectors.

Scope The focus is on the following themes:

a) Innovation Actions

Access to advanced photonics for researcher§he objective is providphotonics and
nonphotonics researchers with a estepshop access to a wide range of existing
cutting edge technology platforms as well as services needed to facilitate their use (such
as design, measurement and packaging).

Enabling automated massmanufacturing of datacom photonics products:Actions

should demonstrate automated manufacturing of optical transceivers with transfer rates
above 1Tb/s at competitive costs according to the interconnection distance. Actions
should over all manufacturing steps of proven designs from chip manufacturing to
photonic/electronic integration through to packaging and testing, and final demonstration
in a real environment. Standardisation should be addressed.

Connected Lighting: The action should focus on integrating lighting infrastructure with

the Internet of Things and demonstrating new functionalities such as visible light
communication for indoor positioning and broadband data communication. Development
and integration of ne technologies as security and multicast communication into open
architectures must be demonstrated in real environments. Standardisation of a reference
architecture must be one of the main goals of the action.

Maximum one proposal will be selected to epwach of the themes i and iii. The
Commission considers that proposals requesting a contribution from the EU between EUR 3
and 6 million would allow these themes to be addressed appropriately. Nevertheless this does
not preclude submission and selectidproposals requesting other amounts.

b) Research and Innovation Actions

Highly Productive Ultra-Short Laser Systems for Fast Materials Processinghe
development of ultrghort pulse laser systems with pulse durations in the nanosecond
regime down tdhe femtosecond regime and with average beam power levels of at least
1kW enabling fast materials processing with minimal heat impact on the work piece.
Pulse energies and wavelengths must be appropriate for the intended application.
Proposals may includalso the related monitoring and closed loop control aspects. The
developed system should be demonstrated with a relevant industrial application.

Tailored Laser Beams for Laserbased Manufacturing new methods and schemes of
beam shaping providing the optinenergy delivery on the work piece with a high
spatial and temporal resolution. Proposals may include also the related monitoring and
closed loop control aspects. The developed system should be demonstrated with a
relevant industrial application.
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The Canmission considers that proposals requesting a contribution from the EU between
EUR 3 and 6 million would allow these themes to be addressed appropriately. Nevertheless
this does not preclude submission and selection of proposals requesting other amounts.

Expected ImpactProposals should describe how the proposed work will contribute to the
listed corresponding expected impacts and include baseline, targets and metrics to measure
impact.

a) Innovation Actions

i. A strengthening European innovation ecosystnd improved cross fertilisation between
photonics and other technology areas.

ii. Reduced manufacturing cost of Rbased optical transceivers with transfer rates above
1Tb/ s enabling massive depl oyment i n addat acen
<0.10/ Gbps inside racks).

iii. Enabling Europe to maintain and build on its leading position in innovative lighting
solutions by making lighting part of the Internet of Things and unlocking new application
domains.

b) Research and Innovation Actions

i. Strengthening industrial manufacturing based on-shi@t pulse lasers and extending its
field of applications by simultaneous improvement of precision and productivity; significant
contribution to the digitization of European industry.

ii. Substantial contribution to digital photonic production with increased productivity,
flexibility and customized products (“first time right") at significantly reduced costs.

Type of Action Innovation action, Research and Innovation action

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

ICT -05-2019: Application driven Photonics components

Specific ChallengePhotonic technologies for health applications is a very promising field,
where the EU has produced signifitaresults during the past decades; however,
industrialization is still lagging behind. The challenges are to develop methods that provide
the clinicians with photonics enabled tools to improve or to assess the successes of therapies
and to transform low RL technologies into robust medical devices answering to clinician
needs.

Photonic circuits are typically employed in combination with high performance electronics,
micro-optics while the thermal management and the efficient integration of these tecésologi
is accordingly of major importance. The challenge is to create and develop advanced
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techniques for intimate integration of ssystems incorporating multiple technologies
enabling application across multiple domains.

The European continuous process stdes as well as the piecewise manufacturing sector are
facing the continuous struggle to keep a leading role in the worldwide competition. The
challenge is to deploy photonic sensor technologies for the exact monitoring of process and
product parameterso as to optimize those processes, saving resources whilst guaranteeing
optimum product quality.

Scope The focus is on the following themes:
Innovation Actions

i. Photonics devices to support monitoring therapeutic progressActions should
develop reliable(high sensitivity, specificity and accuracy), safe to operate,- cost
effective and fast photonics enabled devices to support assessing the effects of
treatments of major diseases like cancer (excluding skin cancer), infectious, degenerative
and cardiovasdar diseases, including determining individual dispositions (eg methods
to assess drug resistance) and monitoring of therapy progress. The feasibility and
validity of the proposed approach should already have been validated in clinical settings.
A medical equipment manufacturer should drive the action, and
physicians/clinicians/surgeons must be closely involved. Validation should take gender
specificities into account. Small scale clinical studies should be included, but clinical
trials are excluded.

ii. SensorBased Optimization of Production ProcessesSensoiBased Optimization of
Production Processes: Actions should address prototyping, demonstration, optimization
and validation in real industry settings of highly advanced smart broadband multimodal
photonicsensing solutions operating in the spectral range from the ultraviolet to the far
infrared, and intended for improving production process through the monitoring of
relevant process and product parameters (e.g. physical, chemical, imaging, geometrical
and eavironmental). The focus is on cesffective procesitegrated solutions that are
optimized in terms of speed, quality, and resource efficiency. The solutions should also
address embedded ppeocessing and suitably interpreting the acquired raw datador
optimization of the processes.

The Commission considers that proposals requesting a contribution from the EU between
EUR 3 and 6 million would allow these themes to be addressed appropriately. Nevertheless
this does not preclude submission and sileaif proposals requesting other amounts.

Research and Innovation Actions

i. Photonics System on Chip/ System in Package for optical interconnect applications:
Actions should address advanced techniques for the intimate combination of photonic
integratedcircuit technology with other enabling circuits, devices and mother boards to
realise major advances in the capability, performance and complexity of photonic
systemon-chip and systeAn-package components targeting photonic interconnect
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applications in lte network, datacentre and consumer communication space. A holistic
approach from design through to test is required. The targeted component technologies
need to have demonstrable performance advantages in terms of speed, energy efficiency,
cost and reliaitity and fit in the system and network architecture roadmaps of vendors.

ii. Photonics systems for advanced imaging to support diagnostics driven therapy:
Actions should research groubdeaking, reliable (high sensitivity, specificity and
accuracy), safe toperate, coseffective and fast photonics enabled imaging system to
support diagnostics during intervention and treatments of major diseases like cancer
(excluding skin cancer), infectious, degenerative and cardiovascular diseases.
Physicians/cliniciansisgeons and a medical equipment manufacturer must be closely
involved from requirement specifications to validation in clinical settings. Validation
should take gender specificities into account. Clinical trials are excluded.

The Commission considers thptoposals requesting a contribution from the EU between
EUR 3 and 6 million would allow these themes to be addressed appropriately. Nevertheless
this does not preclude submission and selection of proposals requesting other amounts.

Coordination and Support Actions

i. Fostering careers in photonics Actions should reach out to STEM graduates/PhD
students and young postdocs in order to encourage more of them to pursue a career in
photonics. Actions should help make students more industry ready and shoudtk prov
the appropriate training, encourage innovation and entrepreneurship. Gender issues must
also be addressed.

The Commission considers that proposals requesting a contribution from the EU between
EUR 1 and 1.5 million (for theme i) would allow this to leldressed appropriately.
Nevertheless this does not preclude submission and selection of proposals requesting other
amounts.

Expected ImpactProposals should describe how the proposed work will contribute to the
listed corresponding expected impacts amdude baseline, targets and metrics to measure
impact.

Innovation Actions
i. Strengthened Europe industrial competitiveness in the biophotonics related market.

il. Increased competitiveness of the European production industry and significant contribution
to the digitization of European industry.

Research and Innovation Actions

i. European industrial leadership in photonic systems integration and photonic interconnect
technologies and applications, enabling the penetration ofailgie markets.
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ii. Incressed European competiveness in the biophotonic areas and more effective medical
interventions and treatments.

Coordination and Support Actions
I. More and better prepared professionals in the photonics sector.

Type of Action Research and Innovation actidnnpovation action, Coordination and support
action

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

ICT -06-2019: Unconventional Nanoelectronics

Specific Challenge The challenge is to maintain Europgissition at the forefront of
advanced nanoelectronic technologies developments. This is essential to ensure strategic
electronic design and manufacturing capability in Europe avoiding critical dependencies from
other regions. Advanced nanoelectronics tetdgies enable innovative solutions to
industrial and societal challenges.

Scope Projects will aim at demonstrating the viability of new approaches to computing
components. The focus should be on demonstrating new concepts at transistor or circuit level
which bring the potential of highly improved performance for generic or specific applications.
This can be based on materials, computing unit architecture (transistor or beyond) as well as
at circuit level. Still the focus is on devices and components,efisa® related processing
technologies.

The concept validation should be addressed in a controlled environment at a limited scale
(laboratory, research line) amenable to transfer to larger scale developments in industrial
environments (pilot lines, etc.).

Innovative concepts include, but are not limited to, the design, processing and integration of
devices based on new approaches, e.g. spintronics, neuromorphic, resulting in computing
devices and circuits. Proposals are expected to prove the industwaindeof the intended
approach.

The scope of the call covers Research & Innovation Actions on

1 Energyefficient computation devices beyond the current CMOS paradigm. These can
address steep slope devices, quantum bits implemented irs&dbg spintronidased
devices, single electron devices, nanomechanical switches, etc.

1 Energyefficient computation circuit architectures. These can be based on the devices
above but approaches based on neuromorphic computing or other hardware
implementation are relevant
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1 Specific technological developments may include (i) promising approaches for 3D
stacks, both sequential and monolithic to address challenges of compactness, heat
dissipation, reduced interconnect length, and (ii) development of cryogenic electronics to
support advances in applications to computing (superconducting, quantum computing) or
constraints faced in space. The aim is the demonstration of functionality at circuit level
by integrating the adequate functional blocks.

1 Design for advanced nanoelectimntechnologies. Focus will be on desigehnology
solutions for energy efficiency, high reliability and robustness. All above topics can be
addressed as well as the issues related to improving the devices and circuits in the
advanced technology nodes.

The proposed demonstrations are expected to be validated in laboratory (TRL 4).

Proposal are also expected to specify the road to industrialisation and establish links to
applications likely to benefit from the development.

In line with the strategy for EUnternational cooperation in research and innovation
(COM(2012)497), international cooperation is encouraged, in particular with countries that
have substantial research in the area (e.g. Japan, South Korea, Taiwan and the USA).

The Commission considerlat proposals requesting a contribution from the EU of between
EUR 2 and 4 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

Expected ImpactPrgposals should address one or more of the following impact criteria and
provide metrics to measure and monitor success.

1 Identify applications likely to benefit from the intended approach with indication of key
parameters (power, energjficiency, size, frquency, and cost) and quantitative targets
to be achieved (figures of merit).

1 Contribute to the miderm viability of the European Nanoelectronics industry ensuring
that new technologies with high potential for computing emerge in time to be taken up
by industry.

1 Sustain the technological integration requirements by focussing on challenging 3D
integration issues as well as for electronics at cryogenic temperature.

1 Contribute to the European industry capability to design advanced circuits for its needs.

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.
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ICT -07-2018: Electronic Smart Systems (ESS)

Specific ChallengeThe challenge is to develop and validate a rgameration of cost
effective ESS technologies integrating hardware technologies across multiple fields eg, multi
modal sensing, actuating, advanced processing, and secure wireless transmission (to network
or local infrastructures). Access to advancedtedeacs technologies by SMEs and academia

is a complementary challenge supporting digitisation of industry.

Scope Research and Innovation Actions
It is expected that proposals focus on only one of the two areas underneath (a or b).

a) Technologicalbreakthroughs for future ESS leading to further miniaturisation, new
functionalities, improved power consumption, autonomy, adaptation and reliability, and
secure operation in real environments:

- Development and integration of mierand nane sensor anchctuator systems in ESS,
including sensors exploiting emerging paradigms (e.g. 2D and 1D nanomaterials, spintronics)
for ultra-high sensitivity and low power, and MEMS/NEMfased sensors,

- Demonstrating ESS that brings intelligence and-tiez¢ reconfiguation if required to the
loT edge with integration of sensor systems, processors, computing and networking elements
with improved energy efficiency and sustainability,

- Advancing comprehensive design, integration and packaging technologies.

It is expectd that, while proposed ESS technologies are to be validated via demonstrators
operating in laboratory environments (TRL 4), industrial exploitation and application
perspectives are clearly identified.

b) Advances in bi@lectronics smart systems: Enhanceimaf the technical capabilities of
bio-electronics and connected Batectronics and MicrdNanoBio Systems through cost
effective miniaturisation, manufacturing and demonstration, leading to high performance in
specificity/sensitivity, reliability, time&o results and manufacturability. This includes modular
approaches with integration of standard components and interfaces as well as platforms where
material, IT, communications and sensing/analysis modules are interchangeable. Portability,
wearability, bocompatibility, and operation in remote and low resource settings should be
considered. Needs of users, both men and women, markets and business cases should be
clearly addressed.

Projects should start from experimentally proven concepts and deliverype(®)t validated
in relevant environments (TRL 5).

Issues related to security, safety, privacy, standardisation, interoperability, certification, life
cycle, regulation compliance and ethics are to be considered where appropriate (for a and b).
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The Commis®n considers that proposals requesting a contribution from the EU between
EUR 2 and 4 million would allow these areas to be addressed appropriately. Nevertheless this
does not preclude submission and selection of proposals requesting other amounts.

Innovation Actions

c) Innovation Action on Acce$sto Nanoelectronics and Electronics Smart Systems: In the
context of Digital Innovation Hubs (DIH) the goal is to support electronic components,
sensors, smart devices and systems, including advanced nanoelectronics and integrated smart
systems (e.g. Micrdano BioSystems). Focus is on (i) access to advanced design and
manufacturing for academia, research institutes and SMEs, and (ii) Rapid prototyping
production for SMEs and deployment to market. This service also includes activities such as
technical supprt and training.

The Commission considers that proposals requesting a contribution from the EU of up to 8
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requestiagastiounts.

Coordination and Support Actions
d) Support Action on Electronics

- Reinforced collaboration & crodsrtilisation between projects and representatives of the
Electronics areas addressed, namely (i) Nanoelectronics, (ii) Electronics SmamsSgate
(i) Flexible and Wearable Electronics;

- Increased outreach of these actions across Europe, their industrial perspective;
- Establishing of International cooperation in the field;

- Monitoring of technology advances and developments in the fiettl analysing the
European ecosystems (available research infrastructures, competence centres, education,
public procurement...) to determine the strengths and possible gaps.

- Elaborating technology and application roadmaps that identify new opportunitiasers
and suppliers.

The Commission considers that proposals requesting a contribution from the EU of up to 1
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals reqgesther amounts.

Expected ImpactProposals should address some of the following impact criteria and provide
metrics to measure and monitor progress:

1 European Technology leadership in ESS andelgotronics systems performances

(functionalities, sizeg |l i abi | i t vy, manufacturability, Co

15 Including EuroPracticéype actions
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1 Improving ESS manufacturing capabilities in Europe,

1 Increasing ESS and biectronics systems Market penetration in emerging digital
economy sectors,

1 Creating new opportunities for digitisation in traditional seci@msl improving user
acceptance

1 Attract a substantial number of new users, from industry (in particular SMEs and mid
caps) and academia, to advanced technologies.

1 Increased industrial investments and open innovation marketplace for ESS and bio
electronics tehnologies.

1 Increased cooperation and synergy across electronic technology areas, promoting joint,
multi-disciplinary initiatives.

{ Stimulating the involvement of industry in longer term research and innovation
activities.

Type of Action Innovation actionResearch and Innovation action, Coordination and support
action

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

ICT -08-2019: Security and resilience for collaborative manufacturing environments

Specifc Challenge As addressed in the mutinnual roadmay of the FoF cPPP, physically
entangled systems used in manufacturing environments have some specific requirements in
terms of reliability and security, which are now challenged by the need for mamirfgct
facilities to be digitally connected with external partners in the value chain. While free flow of
data is a primary requirement for digitisation of industry, it poses significant challenges in
terms of data security, which cannot be solved easitaume the factory of the future must
exchange digital information with the outside world just like raw materials and components.
There is a need to develop practically usable solutions which can guarantee an adequate level
of security without limiting thecapability to exchange data and information both on the
manufacturing floor and beyond the factory.

Scope Proposals need to develop tools and services guaranteeing an adequate level of data
security for digital collaboration between manufacturing enviremis and value chains.
Solutions need to be practically usable in real manufacturing facilities, taking into account the
operational requirements needed for factory usage inweddl conditions, including
reliability and resilience. Issues of threat détsn and implementation of countermeasures
should be addressed, as well as evolution andtireal response when needed. Semi

16 See roadmap document "Factorde8 and Beyond" ohttp://www.effra.eu/
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autonomous or fully autonomous solutions, requiring little or no local supervision are
encouraged.

Proposals will target TRL ®t7, and will include at least one use case which will demonstrate
measurable and significant improvements over state of the art tools and methods under real
world conditions. The Commission considers that proposals requesting a contribution from
the EU ofbetween EUR 4 and 6 million would allow this area to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected Impact Takeup by industry of practically usable solutions which guarantee
significantly increased cybesecurity levels in daily operations for manufacturing facilities
and other actors in the value chains.

Type of Action Research and Innovation action

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

ICT -09-20192020: Robotics in Application Areasd’

Specific ChallengeWhile robots originated in larggcale mass manufacturing, they are now
spreading to morand more application areas. In these new settings, robots are often faced
with new technical and netechnical challenges. The purpose of this topic is to address such
issues in a modular and open way, and reduce the barriers that prevent a more widespread
adoption of robots. Four Priority Areas (PAs) are targeted: healthcare, inspection and
maintenance of infrastructure, afpod, and agile production.

User needs, ethical, legal, societal and economic aspects should be addressed in order to raise
awarenes and takaip by citizens and businesses. Privacy and cybersecurity issues, including
security by design and data integrity should also be addressed, where appropriate.

Scope a) Research and Innovation boosting promising robotics applications

Innovative @proaches to hard research problems in relation to applications of robotics in
promising new areas are particularly encouraged. Proposals are expected to enable
substantially improved solutions to challenging technical issues, with a view efipake
apdications with high soci@economic impact. Driven by application needs, the work can
start from research at low TRL, but proposals are expected to validate their results in realistic
environments in order to demonstrate the potential fortigkia the saedcted application(s).

The call is open to all robotigelated research topics and to all new application areas.
Excluded are the four priority areas which are already covered elsewhere in this work
programme: healthcare, inspection and maintenance asinicture, agiood and agile

o This topic continue in 2020 under 1€6-2020: Robotics in Application Areas and Coordination &
Support
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production. Proposals will be expected to plan efforts to connect and cooperate with the DIHS,
Platforms and other relevant activities of this work programme, as appropriate.

The Commission considers that proposals requgstia cont ri buti on from t
million and U5 million would allow this aree¢
does not preclude submission and selection of proposals requesting other amounts.

b) Innovation Actions - Robotics for infrastructure inspection and maintenance

Establish largescale pilots capable of demonstrating the use of robotics at scale in actual or
highly realistic operating environments; showcase advanced prototype applications built
around platforms operating in tear nearreal environments and demonstrate high levels of
sociceconomic impact.

Through largescale pilots, proposals are expected to make a significant step forward in
platform development in the area of infrastructure inspection and maintenancegStarti
suitable reference architectures, platform interfaces are defined, tested via piloting, and
supported via ecosystem building preparing theiraat, and are being evolved over time

into standards.

Each proposal is expected to establish largeespdbts. They are expected to: consider
utilising existing infrastructure and links to other European, national or private funding
sources; identify the lonagerm sustainability of the pilot; develop scalable technical solutions
capable of meeting perfoance targets; develop metrics and performance measures for the
pilot; engage relevant industry stakeholders, including SMEs, in the provision and operation
of the pilot. Proposals will be expected to dedicate resources to disseminate best practice and
coodinate access to platforms and demonstrators, in particular in connecting with the
Robotics DIHs and Core Technologies actions and other relevant activities, in H2020 and
beyond.

Pilots are expected to address both technical andenbmical issues, su@s socieeconomic
impact, novel business models, legal and regulatory, ethical and-ssdsity issues and
connections to Big Data and IoT.

The Commi ssion considers that proposals reqt
mi | I i on an dulda®w this drela to benaddressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

c) Robotics Competitions

Competitions aims at reducing technical and commercial risks by allowing coraheerd
technical performance data to be gathered and assessed. They provide a reareal near
operating environment for lorAgrm trials and the testing of deployment strategies.

Proposals (CSA) should address the delivery of chalkedeobotics cormetitions focusing
on the four application areas prioritised: Healthcare, Infrastructure Inspection and
Maintenance, AgrfFood, and Agile Production. Besides the technological objectives,
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proposals are also expected to stimulate public engagement anc emigfaghe Robotics

DIHs. Proposals should address all aspects of running competitions as public awdnts
engage with the media and public. Proposals should seek to mobilise external partners in
sponsoring and setting up the competitions.

Expected Impéaca)

1 Strengthening European excellence in Robotics S&T

1 Boosting the use of robotics in promising application areas

1 Opening up new markets for robotics

1 Lowering barriers in the deployment of robotlzased solutions.
b)

1 Demonstration of the potentiabrf robotics to impact at scale in the chosen application
areas prioritised in this call (infrastructure inspection and maintenance).

1 Reduction of technical and commercial risk in the deployment of services based on
robotic actors within the selected applion area.

1 Greater understanding from the application stakeholders of the potential for deploying
robotics.

1 Demonstration of platforms operating over extended time periods in near realistic
environments and promotion of their use.

1 Develop the eceystem eound the prioritised application areas to stimulate deployment.

1 Contribution to the development of open, indudéy or de facto standards

1 Greater public exposure to actual robotics capability.

1 Greater engagement with competitions from commercial organisations in the four
prioritised application areas: Healthcare, Infrastructure Inspection and Maintenance,
Agri-Food and Agile Production.

Type of Action Coordination and support action, Reseanot Innovation action, Innovation
action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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ICT -10-2019-2020: Robotics Core Technology

Specific ChallengeAutonomy in robotic systems is built on a combima of four core
technologies:

Al and Cognition: Al provides tools to make systems cognitive. Cognition equips robots
with the ability to interact with people and environments, to learn and to categorise, to make
decisions and to derive knowledge.

Cognitive Mechatronics: Mechatronic systems where sensing and actuation are closely
coupled with cognitive systems are expected to deliver improved control, motion, interaction,
adaptation and learning, and safer systems.

Socially cooperative humanrobot interaction: Cooperative humarobot interaction is
critical in many work environments from collaborative support, e.g. passing tools to a worker,
to the design of exekeletons able to provide motion that is sympathetic to the user.

Model-based design and config@tion tools: Deploying robotics at scale in application
areas where tasks need to be defined by the user requiret-eggyconfiguration tools.
Embedding and sharing of knowledge between tools is essential, as is standardisation across
the interfacesa connect systems and modules (taking into account cybersecurity issues,
including security by design and data integrity).

Scope Proposals should address one of the four core technologies and target the development
of core technology modules (modular, opand norproprietary) and tool kits for use in
deployable system platforms that meet the requirements of applications in the following four
prioritised application areas: Healthcare, Infrastructure Inspection and Maintenance, Agri
Food and Agile Productio Proposals will be required to dedicate resource for connecting
with the DIH actions arising from DICT-02-2018.

The Commission considers that proposals requesting a contribution from the EU of between
05 million and 010 mi bdaddressedwappuopriitelya Nonhetheless, h i s
this does not preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Improved technical capability in each of the core technologies over the current state of
the art.

1 A greater range of applications in the prioritised application areas that can be
demonstrated at TRL 3 and above.

1 The lowering of technical barriers within the prioritised applications areas.

Type of Action Research and Innovation action

18 This topic continue in 2020 under 1€&7-2020: Research and Innoi@t boosting promising robotics
applications.
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The conditions related tahis topic are provided at the end of this call and in the General
Annexes.

European Data Infrastructure: HPC, Big Data and Cloud technologies

The European Cloud Initiative calls for the creation of a leadilaps European Data
Infrastructure (EDI) as aressential component to exploit the data revolution in Europe and
contribute to global growth. The aim of the activities under this heading is to enable the
creation of a worleclass High Performance Computing (HPC)/Big Data (BD) ecosystem
based on Europesrleadership in HPC, Cloud and Big Data technologies. This ecosystem will
strengthen the European technology supply in these areas and will provide innovative, usable
and competitive solutions that satisfy the demands of users of the European Data
Infrastructure.

A synergetic approach to support the creation of a European Data Infrastructure and a
European Data Economy is promoted, complementing the relevant activities in the e
Infrastructures and FET work programmes 2Q020.

The Copernicus Data and Infoation Access Services (DIAS) will contribute to EDI by
making Copernicus’ huge amount of data available within an efficient computing
environment.

The topics ICT14-2020: Cedesigning Extreme Scale Demonstrators (EsD) and Framework
Partnership Agreemennh iEuropean lowpower microprocessor technologies (Phase 2) have
been removed from the Work Programme in view of the transfer of High Performance
Computing activities in 2019 and 2020 to the EuroHPC Joint Undertaking.

ICT -51-2020: Big Data technologies andxtreme-scale analytics

Specific ChallengeRapidly increasing volumes of diverse data from distributed sources
create challenges for extracting valuable knowledge and commercial value from data but at
the same time have huge potential towards na@eurate predictions, better analytics and
responsible Al. This calls for novel methods, approaches and engineering paradigms in
machine learning, analytics and data management. As the success will require not only
efficient data processing/management baiiso sufficient computing capacity and
connectivity, a coordinated action with the appropriate technology areas (e.g. Al, analytics,
software engineering, HPC, Cloud technologies, 10T and edge/fog/ubiquitous computing) is
necessary and will contribute tdzairopean leadership in these areas.

All grants under this topic will be subject to Article 30.3 of the grant agreement (Commission
right to object to transfers or licensing).

Scope a) Research and Innovation Actions (RIA)

Developing new methodologies arehgineering solutions addressing industrial and/or
societal challenges. Proposals should cover at least one of the following technology areas (but
may additionally cover others): machine learning/deep learning (especially on distributed data
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sets), archdctures for collecting, managing and exploiting vast amounts of data; system
engineering/tools to contribute to thedesign of federated/distributed systems (to involve all
stakeholders/technology areas); new methods for exiseale analytics, deep dysis,
precise predictions and automated decismaking; novel visualization techniques; data
fusion and data integration technologies; standardized interconnection methods for efficient
sharing of heterogeneous data pools, seamlessly using distriboftedrd services.

The data assets must be sufficiently large, realistic, available to the project and described in
the proposal. The Commission considers that proposals requesting a contribution from the EU
of between EUR 3 and 6 million would allow thisea to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

b) Coordination and Support Action (CSA)

To ensure coordination between the different existing and emerging activities in
HPC/BD/Cloud/Al technologies, including PubRrivate Partnerships, digital innovation
hubs, and relevant national and regional initiatives, in particular the European Network of
National Big Data Centres of ExcelledeThis action is expected to supptine transition
towards the activities in the Horizon Europe programme.

The Commission considers that proposals requesting a contribution from the EU of EUR 1.5
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclue submission and selection of proposals requesting other amounts.

Expected Impact) Research and Innovation Actions

1 Increased productivity and quality of system design and software development thanks to
better methods, architectures and tools for corpiederated/distributed systems
handling extremely large volumes and streams of data;

1 Demonstrated, significant increase of speed of data throughput and access, as measured
against relevant, industwalidated benchmarks;

1 Demonstrated adoption of results the extremescale analysis and prediction in
decisionmaking, including Al (in industry and/or society)

b) Coordination and Support Action

1 Effective cooperation of the participating initiatives and platforms as measured by the
jointly participating relgant members/users, countries/regions/cities and projects, and
the organisation of common events and joint initiatives, resulting in an increased
prevalence of data value chains and related technologies (HPC/BD/Cloud/IoT/Al) in the
national and regional rsttegies.

1 Smooth transition to Horizon Europe activities.

19 http://www.big-datanetworks.eu//
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Type of Action Coordination and support action, Research and Innovation action

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

ICT -40-2020: Clbud Computing: towards a smart cloud computing continuum

Specific ChallengeCloud computing is changing from a pure elastic provisioning of

virtual resources (or platforms) to a transparent and adaptive hosting environment that

fully realiteg Bbe afiseewvyttlo provisioning c
to the edge, and from network and computing infrastructure up to the application

layers.

The challenge is to develop comprehensive cloud solutions and testbeds combining various
execution platirms for ubiquitous and seamless execution computing environments as a
foundation for a complete computing continuum. This requires novel solutions for federating
infrastructures, programming applications and services, and composing dynamic workflows,
which are capable of reacting in re@ahe to unpredictable data sizes, availability, locations,
and rates. This will provide application developers with greater control over network,
computing and data infrastructures and services, and thasendvill benat from seamless
access to continuous service environments. Such solutions should also address security,
semantic interoperability, heterogeneous data integration, organisation and linking, data
protection, performance, resilience and enesfiiciency regirements to respond to the
future digitisation needs of industry and the public sector. Addressing these challenges will
also be part of and contribute to the technological ambitions of the Next Generation Internet
(NGI).

Scope a) Research and InnovatiorActions (RIA)
Proposals will address at least one of the following areas:

i. Advanced cloud technologies and testbeds combining aspects of network, computing
and data/information resources (i.e., next generation networks, novel datacenter
architectures, foledge computing and sensor networks, lagpge analytics and
simulation, public, hybrid, muktloud computing, etc.) to provide complete solutions
encompassing network, computing and data services. The key aspect of these advanced
cloud technologies is0o seamlessly combine computation resources all along the data
path and support the complete service lifecycle (i.e. from theisadrequest/context to
creation of workflows, monitoring of execution platforms, application deployment and
adaptation whileptimising the execution).

ii. Advanced Cloud Data Privacy and Security techniques taking into account issues such as
integrating data protection principles, unifying security policies across cloud services
and applications, defining personal data semantiemaging data locality, migration
and latency.
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iii. Novel programming models and semantically interoperable services to support dynamic
environments that respond intelligently to changes in application behaviour or data
variability; automatic deployment and d¢omuous dynamic composition of semantically
annotated services; adaptability of services to different resources & usage contexts;
automatic reasoning, scheduling and deployment of workflows on top of the resulting
infrastructure.

The proposals should demsirate the applicability and viability of the proposed solution
across multiple application domains.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 5 million would allow this area to be addresggutopriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

b) Coordination and Support Actions (CSA)
Proposals in this action will address the following:

1 Coordinate stakeholders in Cloud Computing aadt as support to R&D
programmes/activities by disseminating project results and organising scientific and
policy events, developing research and innovation roadmaps, and addressing pre
standardisation initiatives.

The Commission considers that proposa&guesting a contribution from the EU between
EUR 400.000 to 600.000 would allow this area to be addressed appropriately. Nonetheless,
this does not preclude submission and selection of proposals requesting other amounts.

Expected Impact) Research andnnovation Actions (RIA)

1 Contribute to the development of an ecosystem and testbeds that will respond to the
future digitisation needs of industry and the public sector;

1 Assist the development of new clebdsed services and infrastructures in Europe and
foster an industrial capability in the cloud computing sector;

1 Create new opportunities to encourage Eurofemed providers, in particular SMEs, to
develop and offer cloudlased services based on the most advanced technologies;

1 Leverage research and inmmdon projects to support the development and deployment
of innovative clouebased services and next generation applications, for the public and
private sectors (including standardisation and applications for AkDRAig and other
sectorspecific applicabns).

b) Coordination and Support Actions (CSA)

1 Creation of a sustainable European forum of stakeholders representing the Cloud
Computing research, industry and users.

Type of Action Coordination and support action, Research and Innovation action
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The @nditions related to this topic are provided at the end of this call and in the General
Annexes.

ICT-11-20182019: HPC and Big Data enabled Largescale Testbeds and Applications

Specific ChallengeThe Internet of Things and the convergence of HPC Bita and Cloud
computing technologies are enabling the emergence of a wide range of innovations. Building
industrial largescale application tedteds that integrate such technologies and that make best
use of currently available HPC and data infrastrastwrill accelerate the pace of digitization

and the innovation potential in Europe's key industry sectors (for example, healthcare,
manufacturing, energy, finance & insurance, -4goid, space and security).

Scope a) Innovation Actions (2018 call - deadline in April 2018) targeting the
development of largecale HPGenabled industrial pilot testeds supporting big data
applications and services by combining and/or adapting existing relevant technologies (HPC /
BD / cloud) in order to handle and optimizetspecific features of processing very large data
sets. The industrial pilot tebeds should handle massive amounts of diverse types of big data
coming from a multitude of players and sources and clearly demonstrate how they will
generate innovation ankkrge value creation. The proposal shall describe the data assets
available to the tedieds and, as appropriate, the standards it intends to use to enable
interoperability. Pilot tesbeds should also aim to provide, via the cloud, simple secure access
ard secure service provisioning of highly demanding data use cases for companies and
especially SMEs.

b) Innovation Actions (2018 call- deadline in November 2018}argeting the development

of largescale loT/Cloueenabled industrial pilot tefteds for bigdata applications by
combining and taking advantage of relevant technologies (Big Data, 10T, cloud and edge
computing, etc.). The aim is to develop industrial pilot-bests addressing data flows from a
very large number of distributed sources (such asas or IoT applications/infrastructures
and/or involving remote data storage/processing locations) and clearly demonstrate how they
will generate innovation and large value creation from such data assets. The industrial pilot
testbeds shall also addredbe relevant networking connectivity and lagmle data
collection, management and interoperability issues. The data assets available tehihestest
should be described in the proposal. Pilot-bests should also aim to provide, via the cloud,
simplesecure access and secure service provisioning of highly demanding data use cases for
companies and especially SMEs.

a) is called in the 2018 call with a deadline in April 2018. b) is called in the 2018 call with a
deadline in November 2018.

For all subtogs a), b) above:

Proposals should be led by and show strong industrial commitment. They should explain how
the proposed activities will be industrialized and have impact on the competitiveness and
leadership of European industry. They should target a padtcipation and/or applicability

and use of the targeted industrial pilot #estl by industrial members/users from different
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countries and regions. They should also define quantifiable outputs and impact Key
Performance Indicators, in particular rethte the "Expected Impact” of the topic.

The Commission considers that proposals requesting a contribution from the EU between
EUR 12 and 13 million for subtopic a), and EUR 15 and 18 million EUR for subtopic b)
would allow these areas to be addressedaomp@tely. Nonetheless, this does not preclude
submission and selection of proposals requesting other amounts.

Proposals could seek synergies andicancing from relevant national / regional research
and innovation programmes, including European Strattand Investment Funds (ESIF)
addressing pralentified smart specialisation priorities at regional / national level. Proposals
combining different sources of financing should include a concrete financial plan detailing the
use of these funding sources the different parts of their activities.

All grants under both subtopics will be subject to Article 30.3 of the grant agreement
(Commission right to object to transfers or licensing).

Expected ImpactProposals should address the following impact caj@roviding metrics
to measure successhere appropriate:

1 Demonstrated increase of innovation and productivity in the main target sector of the
Large Scale Pilot Action;

1 Increase of market share of Big Data technology providers if implemented commercially
within the main target sector of the Large Scale Pilot Action;

1 Effective integration of HPC/BD/Cloud/loT technologies in the main target sector(s) of
the Large Scale Action, resulting into integrated value chains and efficient business
processes of the gecipating organizations;

1 Widening the use of and facilitating the access to advanced HPC, big data and cloud
infrastructures stimulating the emergence of the data economy in Europe;

7 Stimulating additional private and public target investments in HPC BigdData
technologies from industry, Member States and Associated Countries, and other sources,
as referred to in the contractual arrangements of the HPC and/or the Big Data Value
Public Private Partnerships.

Type of Action Innovation action

The conditims related to this topic are provided at the end of this call and in the General
Annexes.
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ICT -12-20182020: Big Data technologies and extreragcale analytic°

Specific ChallengeRapidly increasing volumes of diverse data from distributed sources
create chllenges for extracting valuable knowledge and commercial value from data. This
calls for novel methods, approaches and engineering paradigms in analytics and data
management. As the success will require not only efficient data processing/management but
also sufficient computing capacity and connectivity, a coordinated action with all related areas
(e.g. analytics, software engineering, HPC, Cloud technologies, 10T) is necessary and will
contribute to a European leadership in these areas.

Scope a) Research and Innovation Actions developing new big data analytics
methodologies and engineering solutions addressing industrial and/or societal challenges.
Proposals may cover (but are not limited to): architectures for collecting and managing vast
amounts of data system engineering/tools to contribute to thedesign of secure
federated/distributed systems (to involve all stakeholders/technology areas); new methods for
extremescale analytics, deep analysis, precise predictions and decision making support; novel
visualization techniques; standardized interconnection methods for efficient sharing of
heterogeneous data pools, seamlessly using distributed tools and services.

The data assets should be available to the project and described in the proposal. The
Commssion considers that proposals requesting a contribution from the EU of between EUR
3 and 6 million would allow this area to be addressed appropriately. Nonetheless, this does
not preclude submission and selection of proposals requesting other amounts.

b) One CSA to ensure coordination between the different existing activities in
HPC/BD/Cloud technologies, including PubReivate Partnerships, digital innovation hubs,
and relevant national and regional initiatives, in particular the European Networkiafdlat
Big Data Centres of Excelleride

The Commission considers that proposals requesting a contribution from the EU of EUR 1
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of pisade requesting other amounts.

All grants under this topic will be subject to Article 30.3 of the grant agreement (Commission
right to object to transfers or licensing).

Expected Impaci)

1 Increased productivity and quality of system design and softearelopment thanks to
better architectures and tools for complex federated/distributed systems handling
extremely large volumes and streams of data;

1 Demonstrated, significant increase of speed of data throughput and access, as measured
against relevant, dgustryvalidated benchmarks;

20 This topic continue in 2020 under 16511-2020: Big Data technologies and extrestale analytics
2 http://i-know.tugraz.at/europeametwork/
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1 Demonstrated adoption of results of the extrawele analysis and prediction in
decisionmaking (in industry and/or society)

b)

1 Effective cooperation of the participating initiatives and platforms as measured by the
jointly participating members/users, countries/regions/cities and projects, and the
organisation of common events and joint initiatives, resulting in an increased prevalence
of data value chains and related technologies (HPC/BD/Cloud/loT) in the national and
regioral strategies.

Type of Action Research and Innovation action, Coordination and support action

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

ICT -13-20182019: Supporting the emergence of data marketnd the data economy

Specific ChallengeThe lack of trusted and secure platforms and prhsaggre analytics
methods for secure sharing of personal data and proprietary/commercial/industrial data
hampers the creation of a data market and data econornyibgg data sharing mostly to

open data. This need strongly emerges from recent evidence from stakeholders, both for
personal data platforrfisand for industrial data platforni?#2° The lack of ICT and Data

skills seriously limits the capacity of Europe respond to the digitisation challenge of
industry. Specific attention needs to be put in involving SMEs and give them access to data
and technology. IT standardisation faces new challenges as technologies converge and
federated systems arise, creatimgvrgaps in interoperability.

All grants under this topic will be subject to Article 30.3 of the grant agreement (Commission
right to object to transfers or licensing).

Scope a) Innovation Actions for setting up and operating platforms for secure andlt@htr
sharing of "closed data" (proprietary and/or personal data). The actions should address the
necessary technical, organisational, legal and commercial aspects of data
sharing/brokerage/trading, and build on existing computing platforms. Proposabdsinats

one or both of the following sulmpics:

1 Personal data platformshall ensure respect of prevailing legislation and allow data
subjects and data owners to remain in control of their data and its subsequent use.
Solutions should preserve utility for data analysis and allow for the management of
privacy / utility tradeoffs, metadata privacy, including query privacy. Solutions should

22 See a Commission paper oRe€fsonal information management serviceSurrent state of service
offers and challengésnalysing feedback from public consultation

23 See 'Industrial Data Platformi Key Enablers of Industry Digitizati6nIDC study report 28/7/2016

24 See "Reort on the alignment of priorities and programmes and mobilisation of investments towards platform/standardisati@s'irit&tiworking Group
2 "Strengthening Leadership in Digital Technologies and in Digital Industrial Platforms across Value €h#iSectors of the Economy"”, to be published in
April 2017.

25 See European Commission Staff working document accompanying the communication “Building the European Data Economy"inpiédnishsd2017.
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also develop privacy metrics that are easy to understand for data subjects and contribute
to the economic value of data by allowing privaogserving integration of
independently developeath sources.

1 Industrial data platformsshall enable and facilitate trusted and secure sharing and
trading of proprietary/commercial data assets with automated and robust controls on
compliance (including automated contracting) of legal rights and fair meration of
data owners.

The actions are required to link to and bring in industrial data providers (not necessarily as
consortium members) that will populate the platforms. Conditions of use and practical
arrangements of data sharing should be regulated.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 4 and 6 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting athhatsam

b) Research and Innovation Actions to advance the state of the art in the scalability and
computational efficiency of methods for securing desired levels of privacy of personal data
and/or confidentiality of commercial data, particularly when theycambined from multiple
owners. Proposals shall also analyse and address, as appropriate, privacy/confidentiality threat
models and/or incentive models for the sharing of data assets.

c) CSA proposals are invited to cover both of the following tasks:

1 Support the emergence of a data economy by ensuring SME inclusion, entrepreneurial
support and trugbuilding, address the data skills gap. The CSA action shall liaise with
and complement related initiativ€sand shall support and work in collaboration with
the platforms under IGL3 a).

1 In line with the Communication on ICT Standardisation Priorities for the Digital Single
Market’, promote standardization, interoperability and policy support in the field of data
and federated/networked computing systems.

One CSA will be funded. The Commission considers that proposals requesting a contribution
from the EU of EUR 3 million would allow this area to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposalsngaibsti
amounts.

Expected Impacia) and b)

26 Such as the European Data Science Acad@bsA), the network of European Centres of Excellence
in Big Data, the BDVe project.
https://ec.europa.eu/digitalngle-market/en/news/communicatidct-standardisatiompriorities-digital-
singlemarket

27
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1 Personal data protection is improved, and compliance with the General Data Protection
Regulation (and other relevant legislation) is made easier for economic operators

1 Citizens' trust is improved as privaayae transparency and control features are
increasingly streamlined across data platforms and Big Data applications.

1 Better valuecreation from personal and proprietary/industrial data.

1 20% annual increase in the number of data provider organisations perenal and
industrial data platforms

1 30% annual increase in the number of data user/buyer organisations using industrial data
platforms

1 50% annual increase in number of users (data subjects) in the personal data platforms

1 20% annual increase in volume of business (turnover) channelled through the platforms

1 Demonstrated success stories among clients as a result of the services offered by the
CSA and at least 50 clients (e.g. sigws, SMES) served annually in partnardfng,
matchmaking, venture capital raising, training, coaching etc.

1 Improved standardisation and interoperability especially in the context ofsagoks
applications and technology convergence (data, Cloud, l0T, connectivity a.o.)

Type of Action Rearch and Innovation action, Coordination and support action, Innovation
action

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

ICT -15-20192020: Cloud Computing?®

Specific ChallengeDevelop competitiveeloud solutions based on advanced cloud platforms
and services and clodmhsed software and data applications, as well as the opportunities
brought by considering the edge devices capacities. Such solutions should also address
stringent security, data gextion, performance, resilience and enegficiency requirements

to respond to the future digitisation needs of industry and the public sector. Addressing these
challenges will also be part of and contribute to the technological ambitions for the Next
Generation Internet (NGI) and the Internet of Things (IoT).

Scope a) Research and Innovation Actions (RIA)

Proposals will address at least one the following areas:

28 This topic continue in 2020 under 1€/0-2020: Cloud Computing: towards a smart cloud computing
continuum.
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i. New modelling techniques and mechanisms are needed to compose and coordinate
resources across heterogeneous clouds, including micro local clouds, private enterprise
clouds, aggregated and hybrid cloud models facilitating interoperability and data
portability between cloud service providers. Techniques that guarantee privacy, security,
identity are essential.

ii. Edge computing (fog computing) technologies that integrate the limited memory, storage
and computation of fog nodes that are closer to where datenesated into the cloud
architecture and allow to make intelligent decisions when to move computation from the
edge to the cloud, while taking into account the network capabilities as well as the
security and/or sensitivity of data.

iii. New management strafies aimed to design and develop an efficient, coordinated,
robust, secure and service agnostic management of the set of resources brought by
combining cloud, loT, Big Data and fog computing. Solutions for consistent resources
categorization, abstractiomeé monitoring are fundamental. Proposed solutions should
also envision the development of novel collaborative (sharing) scenarios and innovative
service execution approaches that allow the dynamic allocation of cloud services to
improve performance, and facilitate automatic discovery and composition of cloud
services at laaS, PaaS and SaaS levels (Infrastructure, Platform and Software as a
Service). The provision and its udeendly combination, usage and orchestration of
such services should partictialook at SMEs and public sector users.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 5 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission aadection of proposals requesting other amounts.

b) Coordination and Support Actions (CSA)
Proposals in this action will address the following:

1 Facilitate awareness of stakeholders in research and policy matters related to Cloud
Computing.

1 Coordinate stakelders in Cloud Computing and act as support to R&D
programmes/activities by disseminating project results and organising scientific and
policy events, developing research and innovation roadmaps, and addressing pre
standardisation initiatives.

Expectedmpact a) Research and Innovation Actions (RIA)

i. Contribute to the development of an ecosystem that will respond to the future
digitisation needs of industry and the public sector;

ii. Assist the development of new clebdsed services and infrastructuresEiurope and
foster an industrial capability in the cloud computing sector;
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iii. Create new opportunities to encourage Eurofimaed providers, in particular SMEs, to
develop and offer cloutlased services based on the most advanced technologies;

iv. Leverage resech and innovation projects to support the development and deployment
of innovative clouebased services and next generation applications, for the public and
private sectors (including standardisation and applications feDBtg and other sector
specifc applications).

b) Coordination and Support Actions (CSA)

1 Creation of a sustainable European forum of stakeholders representing the Cloud
Computing research, industry and users.

Type of Action Coordination and support action, Research and Innovati@mna

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

ICT -16-2018: Software Technologies

Specific Challenge New advances in ICT technology influence the way software is
developed. Software is increagipm becoming a pervasive and enabling technology and the
impact of software defined infrastructures in the software development & management
processes will span across multiple technology domains (e.g HPC, IoT, Big Data, Cloud,
Artificial Intelligence). Ttere is a need for novel and generic software engineering methods
and tools that are applicable across different domains and that are complemented by domain
specific software related activities such as those proposed in the past and current H2020 ICT
LEIT Work Programmes.

Future software technologies need to address the transition from modern development
processes towards a new paradigm which treats software, data, computing and communication
resources as abstract elements. This will enable data to floly foger heterogeneous
infrastructures in a scalable, distributed and humnasherstandable fashion. To this end, the
degree of abstraction in all these elements must be increased without losing controllability or
correctness. The challenge would be to supihe full software lifecycle in adopting this new
paradigm.

In this fast evolving landscape, there is a need for increased software development
productivity which can be fulfilled through the exploitation of reusable code and software
components from egiing code bases (either as open source software or proprietary software
shared among closed ecosystems).

Scope a) Integrated programming models & techniques for exploiting the potential of
virtualised and software defined infrastructures (Research anhnovation Actions)

Proposals will address at least one of the following areas:
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1 Code and resources (data, computing and networking) abstraction: Advances in how to
abstract code and data beyond simple semantic annotations that are expressive; machine
readable and carrying out additional information about execution requirements, network
topologies, data sources, etc. The concepts must allow (de)composition and
transformation of all aspects involved in the code, including (de)composition ef non
functiond properties, conversion to different target platforms, restructuring and
reinterpretation of data.

1 Advanced software systems development: Methods for describing software, data and
requirements that are necessary to advance software application develdpment
software defined infrastructures. Such methods should enable flexible (de)composition
and interoperability of software and data at-tume, thereby adhering to relevant
operational constraints and business requirements. To enable development of such
complex structures of code and data, programming models must become more abstract
and easier to use, following the principles of human thinking, rather than conventional
algorithms.

The proposals should demonstrate the applicability and viability of rihygoped solution
across multiple application domains.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 3 and 5 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude sulission and selection of proposals requesting other amounts.

b) Software ecosystems exploiting the potential of existing code bases. (Innovation
Actions)

Proposals in this action will address the following area:

1 Development platforms and techniques for coe@sability, providing the necessary
mechanisms for ensuring software quality (development, verification, validation and/or
gualification tools), supporting software reusability (storing, tracking, searching and
analysing software artefacts) and sustai@aommunity building. Attention should be
given in the handling of crogdatform dependencies and in the quality management of
software built from diverse components.

The Commission considers that proposals requesting a contribution from the EU eérbetw
EUR 3 and 5 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

c¢) Coordination and Support Actions
Proposals in this action will address orfiehe following areas:

1 Implement support actions which will help H2020 projects in the area of software
technologies to establish their software ecosystems, transform their initial software
development results into exploitable and viable solutions, shewast practices of
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code reusability, facilitate community building and promote reuse of the code by new
initiatives.

1 Coordinate stakeholders in Software Technologies and act as support to R&D
programmes/activities by disseminating project results andnisigg scientific and
policy events, developing research and innovation roadmaps.

The Commission considers that proposals requesting a contribution from the EU between
EUR 400.000 to 600.000 would allow this area to be addressed appropriately. Nonetheless
this does not preclude submission and selection of proposals requesting other amounts.

Expected Impact

a) Research and Innovation Actions (RIA)

1 Increased capacity of the European software industry to exploit the capabilities of
softwaredefined infragructures at middleware and application layer.

1 Expand research and innovation potential in software technologies while overcoming
fragmentation in the European supply base, optimizing investments and use of resources
to yield multrdomain softwardased poducts and related software services.

b) Innovation Actions (IA)

1 Expand innovation potential in software technologies while overcoming fragmentation
in the European supply base, optimizing investments and use of resources to yield
reusable softwarbasedporoducts and related software services.

c¢) Coordination and Support Actions (CSA)

7 Creation of a sustainable European forum of stakeholders representing the Software
research, industry and end users.

Type of Action Coordination and support action, Inntea action, Research and Innovation
action

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

5G

The third phase of the 5G Public Private Partnership (5G PPP) targets technology validation
in a systentontext and for multiple use cases, with performances well beyond those of early
5G trials ongoing or planned by private actors with "non standalone" 5G implementations. It
targets innovative 5G validation with "vertical" use cases in line with the 5GrA&ian
adopted by the Commission. These objective remain valid under this Work Programme which
also aims at leveraging 5G technologies towards downstream innovation both at service and
product levels, at maintaining a significant long term commitmentrepgpe for 5G "Long

Term Evolution” and to bridge into smart connectivity platforms, which are expected to

Part 5.i- Page61 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

emerge during the next mulinnual financial framework (MFF). Work is also expected to
leverage international cooperation towards industrial conseas 5G key aspects such as
interoperability, architecture, standards, spectrum, and deployment while preparing for a
longer term vision of connectivity in the next decade.

Activities under this heading are intended to support EU 5G policy as outlirtbd context

of the 5G Action Plai{ whilst implementing the last phase of the 5G cPPP roadmap. They
should significantly contribute to building a first class European industrial supply side for
core 5G technologies with global market footprints and notédiyetwork technologies and
systems. They will support the emergence of new innovative market players taking advantage
of the growing adoption of distributed cloud computing technologies in 5G networks and
making possible open innovation at service levdle work also supports the needed
transformation of the telecom industry with a growing part of the activities moving from
hardware to software in the context of an increased virtualisation of networks. In the context
of the EU standardisation and spectriipolicies, the work contributes to the emergence of
global standards and globally harmonised frequency bands for 5G, in the context of related
developments at the level of global bodies like 3G PP and ITU. This 5G PPP phase also aims
at developing "lead"markets involving cooperation models with key vertical sectors
contributing to the wider policy objectives of industry digitisation in the Digital Single
Market. It will contribute to the successful implementation ofba&ed croseorder
corridors for Comected and Automated Mobility in the EU and prepare for future
deployment phases under the next MFF.

Complementary grant agreementswill be implemented across projects originating from
RIA, 1A and CSA implemented under |€07-2018, ICF18-2018, ICF19-2019 ICT-20-
2019 ICT-41-2020, ICTF42-2020, ICT52-2020 and ICT-53-2020 through use of the
respective options of Article 2, Article 31.6 and Article 41.4 of the Model Grant Agreement.

ICT -52-2020: 5G PPR Smart Connectivity beyond 5G

Specific ChallengeThe challenge is to go well beyond the 5G capabilities developed under
3G PPP release 16 that will become available early 2020. It also looks beyond 5G to prepare
for the realisation of Smart Connectivity systems as a platform for aGEnxeration Interrte

which should support a highly flexible connectivity infrastructure that can dynamically adapt
to changing requirements of innovative applications whilst facilitating user data control and
innovation friendly implementation of relevant legislation. Theguires a full valuehain
approach towards seamless and secureterdd interworking with computing resources

(e.g. distributed data centres, edge computing) and with a range of innovative devices.

Scope The work covers the long term transformatidnnetworks into a distributed smart
connectivity platform with high integration with (edge) computing and storage resources.
Work should lead to solutions where processes and applications are dynamically supported
depending on the information flows and hggtion requirements. It should enable novel
interaction between human and digital systems based on new terminal types embedded in the

2 Doc COM(2016) 588: 5G for Europe, an Action Plan
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daily environment, e.g. in cars, doors, mirrors, appliances, and new interfaces recognising
gestures, facial expressignsound and haptics. Work should lead to smart connectivity
infrastructure with adaptive topologies that supports a virtually infinite capacity and perceived
zero latency, highly diverse device densities and highest reliability and avaifdbitishould

lead to professional grade of security and privacy whilst bringing down OPEX, CAPEX, and
energy consumption. Focus is notably on:

1 Provision of seemingly infinite network capacity including innovative spectrum use and
management, usability of new bands aadio technologies towards cell free networks
including scalable celfree Massive MIMO, usage integration and optimised
management of optical resources, as well as architectures enabling hyper dense ambient
networks.

1 Support for imperceptible latencidsrough flexible conneetompute technologies and
architectures enabling optimised distribution of the latency budgets as a function of the
application requirements.

1 Provision for smart connectivity of massive amounts of things and systems in a scalable,
interoperable and cosfficient way. Energy efficiency and paradigms where
consumption moves from connectivity to computing (e.g. Mobile Edge Computing) will
be considered.

1 Support for novel architectures and protocols for adaptive networks, includingpopeer
peer, meshed and rekapased, for new mobility paradigms, taking advantage when
relevant of cognitive operations making use of Artificial Intelligence and Machine
Learning mechanisms, taking a full etedend value chain approach, including terminal
and application management. Resilience against attacks on Atrtificial Intelligence and
Machine Learning mechanisms are in scope.

1 Provide personalised, mutenant and perpetual protection based on security, privacy
and trust mechanisms required in highly wadised and software environments, taking
into account an entb-end perspective including hardware security capabilities as well
as software processes. Blockchain technologies may be explored in that context.

Proposals may focus on one or several ofaheve indicative sulppics, and will bridge
towards preparing evolution paths for R&l on smart networks and services in future
programmes.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 5 and 12million wouldlbw this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts. In
particular, initiatives with strong structuring effects across a large set of key industry

30 The 5x9availability level of 5G is being perceived as insufficient in some industrial environments, e.g.
in factories for high accuracy robot control, telesurgery, or some high end applications of connected
cars
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stakeholders angrogrammatic impact for future European actions in the domain of Smart
Network and Services may target the higher budget range.

Expected Impact

1 Smart connectivity technologies for platforms integrating ubiquitous connectivity,
storage, and computing msces opening for new service and business models.

1 Smart connectivity platforms integrating technologies and architectures towards
perceived zero latency.

1 Network scalability towards a high number of resotgoestrained (loT) devices,
multiplicity of sewvice requirements, and new usemtrolled connectivity paradigms.

1 Characterisation and availability of secure and trusted environments for software based
virtualised networks, including underlying hardware limitations and enabling trusted
multi-tenancy.

1 Innovative radio spectrum use, novel strategies for coverage/service extension, support
of novel wireless technologies and use cases through platforms, usability of today
unexplored spectrum.

1 Heterogeneous networks with dynamic topologies for advanceditp@ailutions.

1 Dynamic scalability of network capabilities through availability of managed and
enhanced optical resources.

1 Characterisation of Al and blockchain technologies in the connectivity domain, notably
for network/service management and security.

1 Significant reduction of total cost of ownership through improved operational and capital
expenditure efficiency, and energy consumption.

Type of Action Research and Innovation action

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

ICT -41-2020: 5G PPR 5G innovations for verticals with third party services

Specific ChallengeSoftware networks provide high flexibility through implementation of
virtual network functions (VNFs). VNF's may be chairettoss several domains to create
Network Applications (NetApps) tailored to the requirements of specific tenants, as
demonstrated under previous 5G PPP phases. This requires open platforms that provide access
to networks resources which can then be usadet@lop NetApps supporting requirements

and developments from specific vertical sectors.

Scope Experimentation facilities able to provide enhanced experimentation infrastructures on
top of which third party experimenters e.g. SMEs or any service proaraktarget vertical
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users will have the opportunity to test their applications in an integrated, open, cooperative
and fully featured network platform running across multiple domains where needed, and
tailored to specific vertical use case.

The objectivas to focus on innovation for operations and secure/trusted service provisioning
taking advantage of experimental facilities featuring virtualised and software implemented
functions and representative of a redesigned virtualised access/core networkcillties fa
should provide opportunities for SMEs and developers to experiment their applications in the
context of specific vertical use cases on open experimental network platforms, and to create
5G open source repositories for wide use and towards stamdiewdlopment. Typical vertical

use cases include connected and automated mobility, smart factories and industry 4.0 use
cases. Furthermore, healthcare, PPDR, energy, media though other verticals may be
considered.

The Commission considers that proposalguesting a contribution from the EU of between
EUR 4 and 6 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

i. Expected Impact Testing and vatlation of NetApp solutions on top of a 5G virtualised
experimental environment with different implemented functions and vesieadific
configurations.

ii. NetApps secure interoperability beyond vendpecific implementation across multiple
domains and avhibility of related standards or reference implementations.

iii. Opensource repository of network applications that can be further leveraged by other
developers.

iv. Creation of third party markets for stamps and SMEs. 50% of SMEs are targeted for
this action.

v. Relevant 5G PPP KPI: Service creation time in minutes.

vi. Generation of results that may be appropriate for transfer towards an incubator or a start
up, either within the project or outside of the projects in follow up actions.

Type of Action Innovation adbn

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

ICT -42-2020: 5G PPR 5G core technologies innovation

Specific ChallengebG offers prospects for a range of new technologies and hardware devices

to enter the market and to create economic opportunities for new and innovative market
actors. The challenge is hence to reap the fruits of earlier R&D investments in these enabling
technologies to support the emergence of new markets and new market détocgpmm
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Scope a) Innovation Actions (1A)

Enabling technologies: The key 5G technological blocks under consideration are primarily
hardwarebased and include, but are not limited to, phase array antenna, array processors,
millimetre wave devices and suylssems, photonics based devices, baseband processor
platforms, lowcost access points, new generation of 5G terminals notably for future
Connected and Automated Mobility, in order to provide opportunities for innovative high
tech SMEs access to new markétough pilot validation of promising solutions. A special
emphasis will be put on new types of IoT devices demonstrating the use of 5G connectivity
functionalities addressing requirements of one or several vertical industry sectors.

The actions go beyonddividual components and also address integration and validation of
technologies as part of an overall architecture representing a subset of 5G network functions.
Their added value is in the validation of the target component as part of its integradian i
overall architecture representing a subset of 5G network functions.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 4 and 6 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

b) Coordination and support actions (CSA)

Enabling technologies applicable to connectivity systems are increasingly important in the
context of strategic autonomy. Europe & anymore leading connectivity technologies that

are applied at terminal/device level (e.g. advanced processor and ancillary device
technologies) or at network level, such as the needed hardware processing/ acceleration that
are increasingly needed to d®p real time virtualised functionalities. Whilst new
opportunities have been opened by future connectivity systems that operate at millimetre or
higher frequencies, Europe has not prominently positioned itself on these new markets, in
spite of significanknow-how acquired with military and space systems.

Against this background, the objective of the target support actions are:

1 definition of the expected core hardware components of future connectivity systems
where Europe should seize opportunities andngthen its capabilities, taking into
account the characteristics and architectures, including security, of future connectivity
platforms;

1 definition of the required R&l and investment requirements related to the identified
domains;

1 definition of related ndustry roadmap in partnership among relevant EU actors, both
from industry and academia;

The Commission considers that a proposal requesting a contribution from the EU of EUR 1
million would allow this area to be addressed appropriately. Nonethelessgddbs not
preclude submission and selection of proposals requesting other amounts.
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Expected Impact) Innovation Actions (1A)

1 support to the emergence of a European offer for new 5G core technologies at TRL 7 or
beyond.

1 support to the emergence of naators in the related markets.
1 creation of high tech staups or of new business opportunities for established SME's.
1 strong SME participation is targeted.

b) Coordination and support actions (CSA)

1 Cross industry availability of a European roadmap fadware enabling technologies
supporting European strategic autonomy objectives for connectivity platforms.

Type of Action Innovation action, Coordination and support action

The conditions related to this topic are provided at the end of this call anthenGeneral
Annexes.

ICT-53-2020: 5G PPR 5G for Connected and Automated Mobility (CAM)

Specific ChallengeThe challenge is to qualify and characterise the latest version of 5G
specifications as available from 3G PP release 16 early 2020 (5&NXRind keyond) in the
context of advanced use cases deployment in Europe of CAM that may also benefit from
Artificial Intelligence (Al) solutions. It targets use cases beyoAd &£ safety applications in

view of enabling use cases in the context of complete ctwitgenabled ecosystems
around cars and vehicles. It supports the realisation of the strategic objective of having all
major transport paths covered with 5G connectivity by 3b&&ough crosborder trials

along major transport paths planned for CAM ldgment ("5G corridors®®) and paves the

way towards operational deployment as envisaged with the Connecting Europe Facility
proposal’. The work is also relevant to cross border railway corridors in view of providing
services to trains, including in the dert of the planned Future Railways Mobile
Communication Systems (FRMCS) planned to replace &Sdvlound 2030.

Scope The validation of the latest available 5G specification in the context of innovative
CAM applications under realistic conditions and seamlessly functioning across borders. This
is realised througlerossbordertrials along 5G corridofé covering significah portions of

roads or railways and including the core technological innovation expected from 5G release
16 including positioning services, or beyond. Relevant work takes a broad innovation

st Communication of the Commission "A 5G Action plan Europe”, COM(2016) 588

32 Corridors as referred to in the "Letter of Intent" signed by 27 EU Member States, see
https://ec.europa.eu/digitalnglemarket/en/news/eandeeamemberstatessign-crossborder
experimentscooperativeconnecteeandautomatel

33 https://ec.europa.eu/transport/themes/infrastructure/newsZB08mff_en

34 See list of available corridors at : https:/féex.europa.eu/legal
content/EN/TXT/?qid=1528878837354&uri=CELEX:52018PC0438
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perspective covering use cases in the veh@hehicle (V2V), véicle-to-infrastructure
(V21), vehicleto-pedestrian (V2P), and vehide-network (V2N) domains including the
supporting service infrastructure. The work covers the key 5G innovation in support of
innovative CAM ecosystems, notably at radio, RAN and oetevork levels. It also includes
supporting innovations in the area of Artificial Intelligence (Al) to enable advanced CAM use
cases managing a broad range of relevant data sets based on connectivity and sensors. It is
based on a multenant business aritbcture that optimises the return on investments and the
efficiency of the deployed connectivity and service infrastructure, while considering the
opportunity of a European cloud supporting Eurapee roaming of CAM services. Beyond
technological validabn, the proposed pilots will allow to better understand the roles,
relations and responsibilities of market players and public authorities within the CAM
ecosystem.

The work is also expected to provide a cleafeestence between multiple technologies
(IEEE 802.11p, &/2X, 5G-V2X) and migration path towards the use of 5G as the
technology for CAM. It targets implementation across different business domains through
coverage of cross border 5G corridors as supported by groups of neighbouring Member
States.Projects should complement the deployment plans for the 5G CAM trials along the
crossborder corridors in scope of the project with leéegn roadmaps for the deployment of

the 5G infrastructure along the relevant corridors in view of lasgale testingand early
introduction of 5Gbased CAM services along these corridors.

The work may include advanced services on board of international trains covering passenger
services, train traffic management services, as well as other operational services in
preparabn for the advent of the FRMCS, including migration from previous generation
issues (GSMR) and spectrum sharing aspects. Aspects of service and infrastructure sharing
or coordination for both the automotive and railway use cases, notably in citiesctpa) as

well as multimodal solutions for passengers with the view to offering business continuity to
users of the different means of public and private transportation.

The Commission considers that proposals requesting a contribution from the EU eérbetw
EUR 7 and 10 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts. Proposals
may cover the automotive case only, the railway case only, or both.

Expected Impact

1 Validation of latest version of 5G technologies and architecture in a CAM context,
including validation of innovative business models and applicable standards.

1 Validated cost/benefit analysis ofoss bordebG deployment enabling CAM alg 5G
corridors potentially including several business domains.

1 Characterisation of 5G Release 16 or beyond for the most advanced CAM use cases (see
through, sensor sharing, high density platooning, etc.) including innovative spectrum
use.
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1 Validation of sstainable models combining 5G and Al features to support most
advanced CAM use cases.

1 Technological validation of 5G introduction for train/railways use cases including
FRMCS aspects, migration, spectrum, angxgstence issues with the automotive case.

1 Development of a sustainable model for a-gamopean cloud infrastructure supporting
CAM services at European scale.

1 Support to sustainable deployment models paving the way towards deployment actions
across pan European 5G corridors envisaged foPOmgital.

1 Participation of key European industrial partners of both the ICT and the automotive
sectors and with high standardisation impact is desired.

Type of Action Innovation action

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

ICT-17-2018: 5G End to End Facility

Specific ChallengeThe challenges consist in providing an end to end facility that can i)
demonstrate that the key 5G PPP network KPIs can be met; ii) be validated and accessed and
used by vertical industries to set up research trials of innovative use cases, to furdiage vali

core 5G KPIs in the context of concurrent usages by multiple users.

Scope The target 5G end to end network facility covéfixed/multi radio access, backhaul,
core network, service technologies and architectures targeted for 5G including end to end
virtualisation and slicing as key component to support vertical use cases.

The objective is i) to validate the 5G network KPIs through representative network trials, as
defined by the 5G PPP; ii) to prepare an extensive validation platform for verseatases.

The facility allows to validate early versions of the standards and to prepare for later "forward
compatible™" versions. Such facility may be based on the interworking of several experimental
platforms existing in Europe. It requires availabiltly an openness framework (both legal

and technical, e.g. open APIs) enabling "vertical" projects to access and use it. It also requires
a methodology to consistently compare technologies where appropriate.

The Commission considers that proposals requestiogntribution from the EU of between

EUR 15 and 20 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

35 Connecting Europe Facility proposal of the Coission to be implemented as part of the next Financial
Framework, over the period 202027
36 Satellites and/or copper solutions are in scope as appropriate for relevBRiBEPI's.
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Expected Impact Demonstréed feasibility of 5G PPP KPisbeyond 4G evolution (NBoT,

4G LTE-A-PRO), including at least KPIs for capacity, ubiquity, speed, latency, reliability,
density of users, location accuracy, energy efficiency, service creation time, network
management cappex. It requires clear analysis of the state of the art and how 5G goes
beyond.

- Demonstration of innovative radio spectrum use and sharing applicable to 5G spectrum use,
including- if appropriate- licensed, unlicensed or licensskared access.

- Validation of a representative end to end 5G architecture including end to end service
provisioning with slicing capabilities and solving slicing issues between core and access.

- Demonstrated impactful contribution to standards. Participation of key Europhastrial
partners with high standardisation impact is desired.

- Availability of 5G facility that may be further used for validation through specific vertical
use cases and/or for large scale showcasing events.

Type of Action Research and Innovationtian

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

ICT -18-2018: 5G for cooperative, connected and automated mobility (CCAM)

Specific ChallengeThe challenge is to qualify 5G as a core connectivifgagtructure to
address vehicko-everything (V2X), both from a technological and from a business
perspective, for the higher automation levels (4, 5) defined by the automotive industry (SAE)
and for new mobility services. Demonstrating the benefits o€&@ectivity should support
innovative business models as "revenue generators”, opening the door to private investments
and to a broader digitisation of the automotive sector. It supports the realisation of the
strategic objective of having all major tsgort paths covered by 5G connectivity in 28§25
through crossorder trials along roads planned for CCAM deployment ("5G corrigfyrs"

Scope It covers the applicability of 5G connectivity to "Cooperative, Connected and
Automated Mobility" (CCAM) V2X useases, taking a broad service approach, including and
reaching beyond the safety/efficiency use casesIdiC It aims to qualify and quantify from

a business perspective the added value of cellular connectivity compared to pure meshed
connectivity or topurely disconnected scenarios, and to enable a wide range of services to
connected vehicles in support of innovative business models enabled by 5G connectivity (e.g.
new mobility scenario, car as cellular relay node). It takes forward cellular connefivity
vehicles, targeting use cases which are difficult or impossible to realise from a technical or

st See 5G KPI in the cPPP contractual arrangement at wwRPB&eu
38 Comnunication of the Commission "A 5G Action plan for Europe”, COM(2016) 588
39 Corridors as referred to in the "Letter of Intent" signed by 27 EU Member States, see

https://ec.europa.eu/digitalngle market/en/cooperativeonnecteeand-automateednobility-eurge
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business viewpoint with existing technology and requiring improved performance of typical
parameters such as low latency, reliability, security, locatiwoughput, security.

Validation of 5G in a broad CCAM context is realised througiss bordertrials along 5G
corridors covering significant portions of roads and including the core technological
innovation expected from 5G, such as (but not limited @) Radio, new frequency barifis
C-RAN, Mobile Edge Computing, network virtualisation, new network architecture, cross
domains data flows. Specific requirements of 5G technologies for connected, cooperative and
automated driving will be determined. Resulfsthe pilots are used to define options for
deployment, taking into account the evolution from earlier cellular technology (e.g. LTE
V2X), and possible cexistence with other technologies (e.g IEEE 802.11p). Cost/complexity
assessment of the various teology deployment options is in scope and identifies who has to
invest and who will benefit commercially.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 12,5 and 25 million would allow this specific challengebe addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Expected Impact- Validation of 5G technologies and architecture in an "extended CCAM"
context, including validation of inn@a¥ive business models and applicable standards.

- Validated cost/benefit analysis ofoss border5G deployment enabling CCAM along 5G
corridors potentially including several operator's domains.

- Availability of deployment scenarios and strategies witlbaldr base industry and
administration consensus.

- lIdentification of spectrum and standardisation gaps with impact at the level of
standardisation (taking into account related developments at 3G PP RAN Level) and spectrum
allocation bodies. Participation &y European industrial partners of both the ICT and the
automotive sectors and with high standardisation impact is desired.

Type of Action Innovation action

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

ICT-19-2019: Advanced 5G validation trials across multiple vertical industries

Specific ChallengeThe challenge is to get the European 5G Vision of "5G empowering
vertical industrie" closer to deployment with innovative digital use cases involeigs
industry partnerships. It requires technological and business validation of 5G end to end
connectivity and associated management from two perspectives: i) within the set of
requirements specific from one application domain; ii) across all setstefogeneous

40 3,5 Ghz band is the target option for V2N applications, though other bands may be considered
4 5G PPP White Paper "5G empowering vertical industries, seePiseu.
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requirements stemming from concurrent usages of network resources by different vertical
domains.

Scope a) Trials of various scales, depending on the target technology, in view of
demonstrating that performance conforming to 5G PPP KPIs rewgmte are met in the
context of specific vertical use cases. Target 5G technologies and architectures should also
support specific performance requirements stemming from the considered vertical use case.

In addition, 5G technology and architecture triate also targeting concurrent usage of
resource by multiple verticals, addressing the 3 classes of ITU requirdt@iBB,
mMTC, URLLC use cases). In practice, the 5G infrastructure (RAN, back/fronthaul, Core)
will be shared among multiple verticals anglgations, each asking for independent service
guarantees and very different service requirements. Operations of one application in one
vertical domain should not affect the performance of other domains/applications. The trials
should hence demonstrateath5G architecture and technologies (notably slicing and
virtualisation) enabling multi domain management of resources, beyon@&TiBé NFV
Management and Orchestration (MAN&)d with cross domain orchestration capabilities are

in line with these concurngé performance requirements.

Trials leverage results of 5G PPP phases 1 and 2 and go beyond the proof of concepts of
phase 2.

Vertical use cases may focus on those outlined in the 5G PPP White paper "5G empowering
vertical industries" (Automotive, smartctaries, energy, media, smart healthcare) though
other may be considered (e.g. PPPRHigh density location and very high data volumes
applications should be covered, as typically encountered with media/content applications in
large events.

Trials are préerably implemented over the 5G end to end platforms developed I@Het7-
2018 and may contribute to 5G demonstration in the context of large showcasing events.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 10 and 15 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

b. Coordination and Support Actions

5G PPP projects under |€17-2018, ICT-18-2018, ICTF19-2019, ICT20-2019 are
implemented as a programme through the use of complementary grants. The respective
options of Article 2, Article 31.6 and Article 41.4 of the Model Grant Agreement will be
applied. This requires cooperation of fhglemented 5G Research and Innovation Actions
(RIA) and Innovation Actions (IA) towards joint leveraging of results. The proposed CSA
shall liaise with the 5G RIA and IA actions to exploit synergies for:

42 See ITU Recommendation M2083
43 Public Protection and Disaster Relief systems beyid&ilRA/TETRAPOL capabilities
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- Management and orchestration of 5G PPP projeoperation for horizontal issues of
common interests (adherence to KPIs, security, energy efficiency, spectrum, standardisation,
soci et al I mpact of 5Gé) i n support of t he
arrangement and mapping the strategic prograofrttee 5G industrial Association.

- Portfolio analysis, coverage, mapping and gap analysis, roadmaps for key PPP technologies
and for experimental requirements and facilities, also taking into account national
developments.

- Proactive support to kemternational ceoperation activities with a proactive strategy to
leverage relevant 5G PPP project outcomes in the context of key standard developments and
of relevant spectrum related bodies.

- Organisation of stakeholder events, including reachingoouseérs and key verticals.

- Monitoring of the openness, fairness and transparency of the PPP process, including sector
commitments and leveraging factor.

- Maintenance of the "5G web site".

The Commission considers that proposals requesting a contrilratiorihe EU up to EUR 2
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact) Advanced Trials

- Validated core 5G technologiesdharchitectures in the context of specific vertical use cases
and deployment scenarios, from high to low density regions.

- Validated core technologies and architecture for differentiated performance requirements
originating from eMBB, mMTC, URLL use casenotably for end to end slicing and
virtualisation.

- Viable business models for innovative digital use cases tested and validated across a
multiplicity of industrial sectors, including demonstration of required network resource
control from the verticahdustry business model perspective.

- Impactful contributions towards standardisation bodies, involving vertical actors, for what
concerns the second phase of 5G standardisation. Participation of key European industrial
partners with high standardisationpact is desired.

- Validation of relevant KP# with services linked to specific vertical sectors.
- Europe 5G know how showcasing.

b) Coordination and Support Actions

44 See 5G PPP KPI definition in the cPPP Contractual Arrangement, wwiPFGeu
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- Organisation of the 5G PPP as a programme with clear links to the 5G Infrastructure
Association.

- Maximised output and exploitation of 5G PPP project results in key domains
(standardisation, spectrum) through managed projects cooperation on horizontal issues.

- Constituency building, stakeholder support, support to key internationa¢i@imn events;
dissemination, support to core international cooperation activities, to relevant stakeholder
events; definition of future R&I actions.

Type of Action Coordination and support action, Research and Innovation action

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

ICT-20-20192020: 5G Long Term Evolutiorf®

Specific ChallengeWhilst 5G early introduction targets "local" network improvements (e.qg.

at radio access level), the longer termansiargets the realisation of pervasive mobile virtual
services, through a network managing compute, storage and transport connectivity ftinctions

in an integrated way. The challenge is to transform the network into a low energy distributed
computer, wher@rocesses and applications are dynamically created, moved and suppressed,
depending on the information flows, customer needs, and where new terminal types in cars,
objects, appliances, and new interfaces based on gestures, facial expressions, sound and
haptics may be the basis of the interaction between humans and the infosystems.

Scope Proposals may cover only one strand or cut across several strands.

- Strand 1. Extension of virtualisation technologies and architectures for Network
Management to suppdijtrecursive deployments of functional components for rtaliancy;

i) high device heterogeneity through virtualisation of resowasstrained devices with load
reduction approaches and new network control solutions to effectively handle the
authentictéion, naming, addressing, routing and related functions for massive number of
terminals; iii) end to end resource setinfiguration and management according to service,
traffic, channel or mobility conditions; iv) SDN intelligent network interface selagtv)
ultra-dense network deployment with massive user generated traffic; vi) unified management
of compute, storage and connectivity resources.

- Strand 2: Security: hardware, software technologies and architectures, level of abstraction
for informationsharing enabling tenants workloads to trust the host systems. It enables trusted
deployment of critical workloads across infrastructure and for infrastructure owners,
differentiated services offers to tenants, whilst also improving their own controlewf th
systems, vulnerabilities and compromises. It covers Trusted Execution Environments (TEES)

45 This topic continue in 2020 under 1652-2020: 5G PPP Smart Connectivity beyond 5G

46 As defined under the ETSI Standardisation framework for Netwunction Virtualisation initiatives
(ETSENFV)

4 This should be covered as part of an integrated Network management system.

Part 5.i- Pager4 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

secure provisioning and their remote management, with categorisation of sensitive operations
supporting trust domain definition and set up, with remhe identfication of possible
compromises or security breaches.

- Strand 3: Radio network enabling technologies, architectures and advanced signal
processing targeting i) differentiated service requirements, including broadcast/multicast and
strategies for spectrusharing and usage optimisation in licensed and unlicensed bands; ii)
terminals as moving nodes for coverage or service extension; iii) network assisthd/sedjf
objects with optimised information fusion/processing from maps, sensors, and events
commurication; iv) simplified access points through distributed computing and optimised
function placement; v) ultra low latency services; vi) applicability of mmWave frequency
bands to use cases beyond eMBB; vii) usability of novel spectrum at Teraherz freguenc
(incl. visible light communications).

The Commission considers that proposals requesting a contribution from the EU of between
EUR 4 and 6 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclugldmission and selection of proposals requesting other
amounts.

Expected Impact - Evolution of networks towards OTT like platforms integrating
connectivity, storage and computing resources opening for new service models to telecom/ISP
providers- (Strandl).

- Network scalability towards high number of resource constrained devices, multiplicity of
service requirements, and new connectivity paradigms (user contio({8ttand 1).

- Characterisation and availability of secure and trusted environment®ffarage based
virtualised networks, enabling trusted muéhancy- (Strand 2).

- Improvements of radio spectrum usage, novel strategies for coverage/service extension,
support of novel use cases and mobile edge cloud applications, usability of todpipretex
spectrum (Strand 3).

- Dynamic scalability of network capabilities through availability of managed and enhanced
resources (Strands 1 and 3).

- Network energy consumption reduction, a factor of at least 10 is targ@twdnds 1 and 3).

Type ofAction: Research and Innovation action

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

ICT -21-2018: EU-US Collaboration for advanced wireless platforms

Specific ChallengeBoth the EU and the NS&ddress the challenges of advanced wireless
research beyond 5G focusing on game changing technologies for wireless communications,
capitalizing on existing testbeds and projects, to reach further connectivity frontiers.
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Scope To establish collaborative ansatlantic work on advanced wireless platforms
addressing the use of new ranges of frequencies from mmwave bands up to Terahertz bands,
massive antenna arrays, new radio and signal processing techniques, optimised new usage of
Spectrum and platform or tbgds for experimental research. To develop research roadmaps,
workshops, scientific exchanges, development of tools for experimentations, opens source
software tools and repositories, prototyping and evaluation, tools for probing and data
analytics, emuligon, management and cross Atlantic technology trials.

Proposals shall foresee twinning with entities participating in projects funded by USA to
exchange knowledge and experience and exploit synergies. In particular twinning with
entities participating inprojects funded by the NSF under the Programme for Advanced
Wireless Research (PAWR) should be addressed. The Commission considers that proposals
requesting a contribution from the EU of up to EUR 2 million would allow this specific
challenge to be address$ appropriately. Nonetheless, this does not preclude submission and
selection of proposals requesting other amounts.

Expected ImpactSupport to advances in Wireless knowledge and reinforced cooperation
with the US through common transatlantic experimdimking platforms and testbeds,

fostering common scientific roadmap, developing new tools and potential options for
standards ahead of worldwide competition for beyond 5G connectivity systems and services.

Bridge EU and US research communities addredsiisgtopic. In the case of US, the target
community is the NSF community addressing the new "Programme for Advanced Wireless
Research" (PAWFS.

Type of Action Coordination and support action

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

ICT -22-2018: EU-China 5G Collaboration

Specific ChallengeThe next phase of 5G activities running during the 22 &eriod is
expected to cover, both in EU and in China, technologies and systems demonstrations and
trials. The challenge is hence to demonstrate technologies and system interoperability for a
number of core applications of interest in the two regions.

Scope The scope is to conduct 5G trials addressing two specific scenarios: scenario n°l
enhanced Mobd Broadband (eMBB) on the 3.5GHz band, which is a priority band in the two
regions for early introduction of very high rate services; and scenario iirnet of
Vehicles (loV) based on LT&2X using the 5.9 GHz band for Vehidle-Vehicle (V2V) and

the 3.5 GHz band for Vehicko-Network (V2N). The overall goal is to evaluate in real setup
innovative eneto-end 5G systems built on the outcomes of the previous phases of the 5G
R&I. More specifically, the optimisation of the band usage in multiple saenaxith
different coverage is a key target, so as the validation of the geographic interoperability of the

48 See Programme and budget at https://www.nsf.gov/cise/advancedwireless/
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3.5 and 5.9 GHz bands for these use cases. Both scenarios shall be implemented in both
regions (EU and China) through testbeds with interoperaliditying the core of the R&l
work.

The underlying trials' testing facilities shall implement the latest mature and broadly
commonly agreed 5G systems, network architectures and technologies spanning from the
core/transport networks, the radio access, ugh@oservice, orchestration, management and
security components. The trial facility shall not be restricted to innovative 5G radio access
technology, but should include and enable the evolution of 5G networks innovations in
network slicing, virtualisationgcrossdomain orchestration, in view of supporting resource
control from multiple tenants. In EU, trials are preferably implemented over the 5€-end

end platforms developed under ICII7-2018.

The 5G trials' infrastructures shall facilitate the testing amadldation of innovative
applications for each of the defined scenarios, including efficiency solutions in the areas of
spectrum usage, energy consumption and costs.

As per cPPP objectives, relevant industries and organisations are expected to haldea size
share of the proposals participation. Teams including mobile operators, vendors (for both
scenarios) and car companies (for scenario n°2 loV) together with SMEs, academia and
research institutes may be considered.

Proposals shall foresee twinning wigmtities participating in projects funded by China to
exchange knowledge and experience and exploit synergies. This topic is calling for bilateral
project twinning with the National Science and Technology Major Project (NSTMP) "mirror
project” launched byhina in 2018. Proposals shall foresee all the mechanisms, including
budget provisions, to enable close collaboration with the "5G Major Project” that will be
funded by China. The two twining projects (EU/China) will be requested to define and use
unified trial specifications, unified trial frequency bands and to share data. Joint deliverables,
like joint tests reports, white papers, publications and standard contributions, will also be
expected. In addition, the 5G trials' infrastructures shall be depioyene or more cities in

each region (EU/China).

The Commission considers that proposals requesting a contribution from the EU up to EUR 6
million for a period between 24 and 36 months would allow this area to be addressed
appropriately. This does not gmlude the submission and selection of proposals with a
different budget or duration.

Expected Impact Holistic 5G networks implementations based on the latest 5G innovations
and evaluated in the two prominent usage scenarios.

- 5G RAN for the specifiebands validated in real world environments.

- Global interoperability demonstrations for 5G networks.

Part 5.i- Pager7 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

- Joint contributions to global 5G standards specifications in relevant organisations (e.g.
3GPP, ITUR), especially in view of 5G phase 2 standardisatioeyond eMBB), and to
harmonized spectrum bands.

- Successful showcasing events with, ideally, joint demonstration across regions.

- New or reinforced cooperation between 5G R&l stakeholders from EU and China, with a
focus on private companies (industiglecom operators, SMES).

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.

ICT -23-2019: EU-Taiwan 5G collaboration

Specific ChallengeThis activity, integated eneto-end network for 5G trials, is to test 5G
systems for specific applications and it follows up on the first targeted opening call with
Taiwan in which 5G research and demonstration facilities offered by Taiwan towards
collaborative 5G researchitiv the EU.

The integrated entb-end network for 5G trials activity is to utilize the infrastructure of the
integrated 5G access/core networks in test beds, in Europe and Taiwan, to verify the
requirements of 5G technologies in joint trials for specippli&ations such as AR/VR for
entertainment, V2X communications, utilitiesHealth, drone, factory of the future (though

not limited to those) featuring high peak data rates and network densitytpultl@ency, and

high reliability.

Scope The scopes to conduct 5G trials addressing technology and business validation of 5G
endto-end connectivity and associated management from applications in Taiwan that will
support the development of mmWave, massive MIMO, new air interfaces;useitiaccess

and oher technologies, aiming to increase the network capacity in ardeltisse network and

to provide access for a massive number of devices.

Proposals are encouraged to consider network virtualization approaches such as SDN/NFV
and network slicing to make @hbest use of the resources for services with a reduction in
CAPEX and OPEX.

The targeted 5G technologies and architectures should support the specific performance
requirements stemming from the considered vertical use cases. The trials should go beyond

pro o f of concept and | everage the results o
Program.

The Commission considers that proposals requesting a contribution from the EU of up to 2
million would allow this specific challenge to be addressed appropridielyetheless, this
does not preclude submission and selection of proposals requesting other amounts.

Expected Impact
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1 Validation of core 5G technologies and architectures in the context of specific vertical
use cases.

1 Leverage cooperation towards industrial consensus between EU and Taiwan on 5G key
aspects such as standard, spectrum, architecture and interoperability.

1 Accelerate the preommercialization trials of the use cases introduced by-2a20
(eMBB, mMTC, URLLQ.

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.

Next Generation Internet (NGI)

A number of technological trends will thoroughly reshape the intervt the next 145

years. Europe should drive this technology revolution in line with its values such as openness,
inclusion, protection of data and privacy thereby contributing to making the future internet
more trustworthy and humarentric. An internefor the people, that contributes to a more
sustainable and inclusive society.

1 Blockchain and Distributed Ledger Technologiesare major disruptive technologies
that can radically change both the foundations of the internet but also the reliability of
Interret transactions. They have the potential to decentralise the governance of data on
the Internet, to provide engsers with full control of their personal data and privacy, to
help preserve the integrity of content, to create new trust models and toledieawadit
trails of transactions.

1 Future Interactive Technologies will allow users to access, process and deliver
information in more natural, efficient and less intrusive ways, providing enhanced and
personalized experiences;

1 Internet of Things technologes and applications are changing the way users, services
and applications interact with the real world environment in a trusted way.

91 Future social networks, media and platformswill transform the way we produce,
consume and interact with content, serviaed objects, within and across users' groups
and will become the way our societies operate for communication, exchange, business,
creation and knowledge acquisition.

1 The Next Generation Internet will meultilingual andinclusive. Advances idanguage
technologieswill help eliminate language barriers. NGI technologies will also help to
provide a new quality in Digital Learning as smart, open, inclusivepansonalised
learnings ol uti ons wi | | be tailored to eeach ind

1 In addition, cutting across technologies, @gen Internet Initiative , based on an agile
and flexible programme approach, will focus on research teams, developtash hi
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startups, SMEs and social innovators, and will rapidly explore promising démdical
avenues for the Internet of the future.

The topics addressed here form a coherent and integrated package. They are linked to other
parts of the programme such as 5G, Cloud, Software and Artificial Intelligence.

ICT -54-2020: Blockchain for the Nex Generation Internet

Specific Challenge The Next Generation Internet initiative aims at developing a more
humancentric Internet supporting values of openness, decentralisation, inclusiveness and
protection of privacy and giving the control back to éinetusers, in particular of their data. It
should provide more transparent and accessible services, more intelligence, greater
involvement and participation, leading towards an Internet that is a true engine of growth and
social progress.

Blockchain and ditributed ledger technologies (DL*fhave the potential to enable more
decentralised, trusted, usegntric digital services, and stimulate new business models
benefiting society and the economy as stressed by the European Parliament resolution on the
topic®. These technologies will create opportunities to enhance services and processes in both
the public and private sectors, notably providing better control of data by citizens and
organisations, reducing fraud, improving recordkeeping, access, transpanenayditability,

within and across borders. As a key component of the Next Generation Internet initiative, the
specific challenge is to foster research and innovation at technology, infrastructure and
application levels to position Europe at the forefrointhe blockchain revolution.

This topic contributes to the European Commission strategy on blockchain. The first
milestones of this strategy were the launch of the European Blockchain Observatory and
Forum®!, which aims to accelerate blockchain innowatiand the development of the
blockchain ecosystem within the EU, and the European Blockchain Partnership, signed by 26
Member States and Norway, to cooperate in the establishment of a European Blockchain
Services Infrastructure.

The Research and Innovatidctions mentioned below are complemented by a blockchain
prec ommer ci al procurement acti on, which is pr
Work Programme.

Scope Research and Innovation Actions (RIA) will be called for in the following thrée su
topics. Proposals should address only one of thestopids.

i. Advancing research on Blockchain and Distributed Ledger Technologies

49 In the context of this topic and in the remainingtpafrthe text, the term blockchain refers both to
Abl ockchain and distributed | edger technol ogiesbo
50 European Parliament resolution P8 -PROV(2018)0373 "Distributed Ledger Technologies and
blockchains: building trust with disintermediation
51 www.eublockchinforum.eu
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Conducting research, proofs of concepts, piloting, testing and benchmarks to improve and
further develop advanced blazhain technologies, for example regarding energy efficiency
and sustainability, consensus protocols, a priori usage control, scalability and throughput,
security, privacy, robustness, interoperability, cryptography, smart contracts, governance,
complianceto regulatory frameworks. This action should contribute to standardisation
activities.

ii. Fostering trust in internet information exchange and content with blockchain

Develop decentralised blockchawased solutions that can be scaled in a sustainalirema
combined with the use of trustworthy electronic identification, authentication and verified
pseudonyms, to preserve the integrity and reliability of information and content, including the
underlying sources, on the internet. Two use cases: a) dewedopplement new transparent

and accountable reputatitmased models to increase trustworthiness of the information
exchange on the internet and social networks and b) provide solutions for transparency,
trustworthy transactional content handling, onittiernet and social networks.

iii. Bringing forward the emergence of collective intelligence on the internet

Develop approaches for scientific understanding and technblaggd stimulation of
collective intelligence on social media and the interndbster trustworthy knowledge and
information sharing, and to enhance social inclusion. Two use cases: a) develop new
communitybased service models on social networks that exploit collective intelligence to
provide enhanced community services, and incréaseavailability of trustworthy content

and b) in the context of collective intelligence develop and implement new concepts for
connecting people and smart objects/agents/Al on social media. Approaches for both use
cases must be rooted in scientific as&yof collective behaviour (taking into account gender
difference, where relevant) and network mechanisms, harness decentralised technologies such
as P2P or blockchain for governance and support a dependable collective memory.

Each RIA in the three suifopics above, through an agile and flexible process, will support
third party projects from outstanding academic research groups;hhistartups, SMEs and
other multidisciplinary actors, so that multiple third parties will be funded in parallel
contributirg to the research and innovation area. The RIA will provide the programme logic
and vision for the thirgbarty projects, ensure the coherence and coordination of these
projects, provide the necessary technical support, as well as coaching and mentoratey, in

that the collection of third party projects contributes towards a significant advancement and
impact in the research domain. The focus will be on applied research that is linked to relevant
use cases and that can be further developed into viahlgossl Apps and services that
innovate without a research component are not covered by this model.

Beneficiaries shall make explicit the intervention logic for their specifictspiz, their
capacity to attract relevant top talents, to deliver a soldevadding services package to the
third-party projects, as well as their expertise and capacity in managing the falydlée of

the open calls transparently. They should explore synergies with other research and
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innovation actions, supported at regibrreational or European level, to increase the overall
impact.

RIAs should encourage open source software and open hardware design, open access to data,
standardisation activities, access to testing and operational infrastructure as well as an IPR
regime @suring lasting impact and reusability of results.

For grants awarded under this topic for Research and Innovation actions beneficiaries may
provide support to third parties as described in part K of the General Annexes of the Work
Programme. The suppor third parties can only be provided in the form of grants. The
respective options of Article 15.1 and Article 15.3 of the Model Grant Agreement will be
applied.

The Commission considers that proposals with an overall duration of 24 to 36 months and
requesing a contribution from the EU of EUR 8 million for stdipic i); and EUR 6 million

for each sukopic ii) and iii)) would allow this specific challenge to be addressed
appropriately. Nonetheless, this does not preclude submission and selection of proposal
requesting other durations or amounts. As the primary purpose of the action is to support and
mobilise internet innovators, a minimum of 70% of the total requested EU contribution should
be allocated to financial support to the third parties. For engtotused effort, third parties

will be funded through projects typically in the EUR 50 000 to 200 000 range per project,
with indicative duration of 12 months.

In line with Article 23 (7) of the Rules for Participation, the amounts referred to in Article
204-205 of the Financial Regulation may be exceeded in order to achieve the objective of the
action up to a maximum funding per third party of EUR 500 000.

Expected ImpactProposals should provide appropriate metrics for the claimed impacts.

1 Shape a moreumancentric evolution of the Internet.

1 For subtopic i): Reinforcing the European Blockchain ecosystem and excellence in
research.

1 For subtopic ii): Scalable blockchain based solutions for ensuring trustworthy content
and information exchange

91 For subtopic iii): Service models for community services building on collective
intelligence and novel approaches for connecting people and smart objects/agents to
stimulate use of collective intelligence

1 Promoting interoperability and strengthening the role of oger in international
standardisation.

1 Create a European blockchain ecosystem integrating research and innovation
communities.

Part 5.i- Page82 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

1 Generate new business opportunities and new Internet companies with maximum growth
and impact chances.

Type of Action Researchrad Innovation action

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

ICT -55-2020: Interactive Technologies

Specific Challengelnteractive Technologies such as Augmented (AR) and Virtual Reality
(VR) are set to transform the ways in which people communicate, interact and share
information on the Internet and beyond. This will directly impact a larger number of European
industries ranging from manufacturing, data life cycle, healthcare, engineeringicatied,
entertainment, media and culture, enabling new business opportunities. The challenge is to
forge a competitive and sustainable ecosystem of European technology providers in
Interactive Technologies.

Scope The full scope of the EU interventionthis areas includes: 1/ support a {iuropean
coordination effort to strengthen the collaboration among the constituency28018); 2/
improve competiveness through research into future-tpigtity multisensorial interactive
hardware and muHiser interaction systems (IG25-2018) and 3/ increase the European
innovation capacity through the development of new authoring tools and the access to a
broader community which will be the objective of this specific call through Innovation
Actions.

The uptake of Interactive Technologies in various industrial and societal domains

To maintain competitiveness and allow the European industry to embrace these new
technologies, the objective of the proposal should be either to:

1 developauthoring toolsfor automatednteractive content creation that can be used also
by nonexpert users on various platforms and environments; The authoring tools are
expected to:

o rely on less manual input enabling quicker content creation
0 manage large quantities of data

o allow higher fidelity

o allow improved immersion, engaging all senses

1 or developsolutionsin key sectors such as in manufacturing, automotive, healthcare or
cultural and creative industries or in sectors where the use of such technology is not
mainstream.
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Focus should be on developing richer virtual environments, new user interfaces and improved
immersion maximizing the feeling of presence.

Proposals should ensure that the targeted industries have a leading role in the design of
solutions and guarantee thake up of the technology. Actions are expected to engage and
contribute to the exchange platforms developed in the frame of the CSA on Interactive
Technologies funded under H2020 K2%-2018 eXtended Reality for All (XR4AIll GA
825545).

The Commissionansiders that proposals requesting a contribution from the EU of between
EUR 1.5 and 2 million with a duration from 12 to 24 months would allow this area to be
addressed appropriately. Nonetheless, this does not preclude submission and selection of
propos#s requesting other amounts.

Expected Impact

1 Increase in the use of Interactive Technologies in the industrial and societal domains.

1 Increase in the number of European SMEs and-sgatwho benefit from technology
transfer.

1 Increase in market opportunities in the Interactive Technologies sector for European
SMEs.

Type of Action Innovation action

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

ICT -56-2020: Next Generationinternet of Things

Specific Challenge Internet of Things (IoT) technologies and applications are bringing
fundamental changes to all sectors of society and economy and constitute an essential element
of the Next Generation Internet (NGI). The challergytileverage EU technological strength

to develop the next generation of IoT devices and systems which leverage progress in
enabling technologies such as 5G, cybkecurity, distributed computing, artificial intelligence

(Al), Augmented Reality and taatilinternet. In addition it is important to build and sustain a
competitive ecosystem of European technology and system providers in loT as well as
ensuring endiser trust, adequate security and privacy by design.

Scope The scope is to develop and demoatgtmovel 0T concepts and solutions to underpin
the NGI vision and make provision for predicting future events, trigger actions and moving
decisions to the point of interest in order to better serve thessrd

a) Research and Innovation Actions (RIA)

Proposals must provide reference implementations in terms of a dynamically configured
infrastructure and integration schemes for smart devices inteadsgitive, robust, safe,
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intuitive, secure and interconnected smart network and service platforms. Referen
implementations should include preof-concept, demonstrations and validation, driven by
realistic use cases with advanced needs in areas such as wearables, transportation, agriculture
homes, health, energy, and manufacturing.

Proposals should cleargxplain how access to the necessary infrastructure for leveraging key
technologies such as 5G, edge computing and distributed Al will be ensured. The action may
involve cascading calls through financial support to third parties in line with the condigibns

out in Part K of the General Annexes, duly justified as a means to achieving the overall
objectives. The consortium will define the selection process of additional users and suppliers
for which financial support will be granted (typically in the ordEEUR 50.000 to 150.068

per party but smaller amounts may also be justified). Maximum 30% of the requested EU
contribution requested by the proposal should be allocated to this purpose.

Proposals must address all the following challengest(guibs):

1 Next generationloT architectures with a focus on usemware,selfaware and semk
autonomous 10T systemsThis should also address new r&ale capable solutions,
which solve performance challenges such as streaming and filtering at the edge, latency
and network constraints. A further challenge is to make use of distributed Al, address
security, privacy and trust requirements by design and allow for neserdealised
topologies and governance.

1 Interoperability to cope with the increased complexity of ceating vast numbers of
heterogeneous devices with increasing demands for data sharing, protection of privacy,
data monetization andontractual arrangements (e.g. blockchains/DLTs) for secure
and trusted interaction.

71 Intelligent 10T devices supporting the proposed use cases andirawing from
applicable results in micfpancebio technologies, including resouraevare
hardware/software concepts, low power processor platforms integrating computing,
networking, storage and acceleration elements, new communicatbemes and
topologies that range from the cloud continuum towards mesh, and securing computing
and communication at device level with constrained resources.

1 Tactile/contextual Internet of Things based on humaecentric sensing/actuating,
augmented/virtdareality and new loT service capabilities such as integration with
parallel and opportunistic computing capabilities, neuromorphic and contextual
computing.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 5 anl 8 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

52 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
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b) Coordination and Support Action (CSA)

A support action will support measures for furthdevelopment of loT ecosystems,
partnerships, stakeholders networking, contribution to-nprenative activities and to
standardisation, development of business models, innovation activities and skills building.

It will liaise also with NGI and other initieves of the work programme that are relevant to
loT related research and innovation activities.

The Commission considers that proposals requesting a contribution from the EU of EUR 2
million would allow this area to be addressed appropriately. Nonethdlissdoes not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Contribution to humaitentred loT evolution improving usability and user acceptance,
notably through strengthened security and user control.

1 Contribution to emerging or future standards andpoamative activities

1 Longterm evolution of nexgeneration loT infrastructures and service platforms
technologies and contribution to scientific progress enabling novel, future- semi
autonomous loT applications

1 Propose novel and disruptive business models
1 Mobilise key IoT players in security and privacy
f Maintain an active ecosystem of all relevant loT stakeholftiers

Type of Action Coordination and support action, Research and Innovation action

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

ICT -57-2020: An empowering, inclusive Next Generation Internet

Specific ChallengeAs the digital transformation of society accelerates, the use of mobile
devices andapplications can significantly improve the daily life of citizens. Leveraging on
multidisciplinary expertise drawing on knowledge from both the technological and human
sciences, novel technologies, such as automatic translation as well as speech and sign
recognition and synthesis, could offer inclusive huroantric solutions facilitating
communication between people with and without hearing impairments.

Scope Develop novel mobile applications translating between speech and sign languages to
assist peoplavith hearing impairments. The projects should leverage on currenbo$tidie
art in translation between all official spoken and sign languages of the EU Member States and

53 Building on existing networks su@s AIOTI, BDVA, 5GPPP
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associated countries for efficient and effective use on mobile devices. Propmdts eskplore

how endusers can best interact and cooperate with the application and how the system adapts
to users in redife conditions and prevents unintended gender bias in translation. The
resulting applications should be open source, robust;effestive and validated across a

wide spectrum of users. Priority will be given to projects addressing a wide range of
languages, in particular undegsourced languages.

The Commission considers that proposals requesting a contribution from the EU between
EUR 2 and 4 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Improve multilingual speech processing and sign language detectiorobile devices,
and deploy solutions allowing wide take up by people with hearing impairments.

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.

ICT -44-2020: Next Generation Media

Specific ChallengeThe rise of the digital era has brought novel immersive, accessible, and
personalized user experiences to media, thereby disrupting traditional media. Today, media
form a complex ecosystem of users aptbducers, audiences and performers with
interchangeable roles where traditional boundaries of media are blurring. In this process,
media has also become a key element in societal discourses. The challenge for the traditional
media sectors is to compete this extended ecosystem and to meet user expectations by
rapidly embracing new technologies for creation, management, and distribution of content.
The rise of digital also means that creative minds in culture including artists have an
influential role inshaping the development or the use of technologies for media, as they are
often being the first to embrace technological innovation in their work. Hence, another
challenge for the media industry is to embrace these new viewpoints and actors.

Scope Innovdive solutions 1) to facilitate the integration of emerging technologies such as
5G, Cloud, the Internet of Things, Virtual/Augmented Reality, smart objects, wearables, data
analytics, artificial intelligence, etc. in next generation media that overcomdéidnal
boundaries and sectors; 2) to help the new media ecosystem become more adaptive and
inclusive, and better promote content, e.g. with new online strategies and business models or
new forms of content creation/distribution/presentation; 3) to stiggoergies across media,
operators, technologists and cultural/artistic actors, in order to develop a network of
stakeholders which, building on the existing STARTS (Science+ Technology+ ARTS)
network, will explore innovative paths for the next generatibmedia.

Proposals are invited against at least one of the following three subtopics:
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a) Innovation Action (l1A)
i. Business Innovation Ecosystems

Develop new business innovation ecosystems by using approaches, such as a sandbox, for
technologydriven imovation in media, e.g. for new business models, through at least two
incubators (project component), financed through the action and hosted in existing operational
environments. These incubators have to be interlinked and should foster teckirolegy
innovation for open and interoperable media with a particular focus on SMEs angpstart

The incubators shall also exploit synergies with -n@dia sectors. Each incubator will,
through the project financing, host third party projects selected by ogenpralvide access

to relevant infrastructures and services as well as internal support. The action shall carry out
two open calls, attracting submissions from at least from five different European regions (the
first shall be entirely defined in the propéithe second shall include the lessons learned from
the first one). Typically, each thuplarty project will last from 5 to 12 months with a size
from EUR 50.000 to 350.080 Actions should provide specific, mentoring and coaching to
third party projectsconnect higfperformers to the venture capital market through dedicated
tasks, and cooperate with actions of the subtopic ii through a specific task).
At least 70% of the requested EU contribution shall be allocated to financial support for these
third-party projects. Financial support to third parties should be in line with the conditions set
out in Part K of the General Annexes. Criteria used to evaluate proposals should be clearly
specified.

ii. New User Driven and Enriched Experiences in Future Media

Contribute to the creation of a user driven, fair, sustainable and technologically advanced
media ecosystem by the development, demonstration and validation of new services and
solutions through large scale demonstrators, pilots or -ttes®arket prototyps focused on

one or more of the following themes:

1 Exploiting solutions for platforms enabling -dtiternet Protocol content value chain and
new business opportunities based on croedia and crossectorial data analytics; for
content distribution solutns that facilitate the availability of European content online,
also tackling crosborder content restriction issues.

User driven, immersive and accessible media services;
Transmedia and cross media experiences and services;

Immersive and interactive egpences in publishing;

= =2 =2 =4

Agile media rights management and content identification solutions to improve online
content distribution.

54 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
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Subtopic ii. will cooperate and work closely with subtopic i. and-viesa versa through a
specific task.

b) Coordination and Support Action (CSA)
Startsi Technology and Arts Alliance as Driver for Next Generation Media

This subtopic will ensure a networked approach to next generation media that thrives from
synergies of cultural, media and technology actors. The maintgésiid create a network of
actors from across Europe and if appropriate international partners (media industry,
innovation hubs, technology and cultural/art institutions, civil society) to foster synergies
between art, media and technology in order teate new uses and forms of media and
employ media as a social catalyst; in the spirit of digital innovation hubs develop a strategy
how to promote local atechnology centers and artist residencies that bring together these
actors.

Additionally, this sulipic will support activities to organise the next annual European
STARTS prizes that unites technology, arts and media. The support action will ensure
publicizing the prize, handling of submission and evaluation in a scalable manner, and the
award ceremonyThere will be two annual prizes (EUR 20.000 each) covering different
aspects of STARTS: one on artistic exploration where appropriation by the Arts has altered
(the use, deployment, or perception of) technology and one on collaboration of ICT and the
Arts (technological or artistic) that open new pathways for innovation and/or society in
particular in context of regional development. Organize itinerant exhibitions and
performances the will stimulate new alliances between art, technology and media and help
promote novel role of media in societal context.

This action allows for the provision of financial support to third parties in the form of prize in
line with the conditions set out in Part K of the General Annexes.

The Commission considers that proposaith an overall duration of 30 to 36 months and
requesting a contribution from the EU of EUR 5.5 million for-soyic a)i., EUR 5 million

for subtopic a)ii. and EUR 2 million for subtopic b) would allow this specific challenge to be
appropriately addresd. Nonetheless, this does not preclude submission and selection of
proposals requesting other amounts. At least one proposal for subtopics a)i. and b), and two
proposals for subtopic a)ii. will be selected.

Expected ImpactConcrete development towardsiserdriven and usecentric media value
chain triggered by an alliance of media producers, media users, technology and cultural
players.

1 Validated new media services tested in real operational environments.
T 1 mproved user sd experdcesstoensdiaaantgnt new sol ut i

1 Open and interoperable solutions enabling a genuine Digital Single Market for media.
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1 Improvement of the technological transfer from European technological SMEs to the
media value chain.

1 An enhanced and enriched media ecosystem.

Type of Action Innovation action, Coordination and support action

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

ICT -24-20182019: Next Generation Internet- An Open Internet Initiative

Specific Chaknge This initiative aims at developing a more hurtamtric Internet
supporting values of openness, cooperation across borders, decentralisation, inclusiveness and
protection of privacy; giving the control back to the users in order to increase tringt in
Internet. It should provide more transparent services, more intelligence, greater involvement
and participation, leading towards an Internet that is more open, robust and dependable, more
interoperable and more supportive of social innovation.

Scopelnvol ving todayos best Il nternet i nnovato
arising from crosginks and advances in various research fields ranging from network
infrastructures to platforms, from application domains to social innovation. Beyondctesea

the scope includes validation and testing of market traction with minimum viable products

and services, of new economic, mobility and social models, and involves users and market
actors at an early stage. Mutlisciplinary approaches are encouragebem relevant.
Eventually this initiative should influence Internet governance and related policies.

a) Research and Innovation Actions

Each Research and Innovation Action (R&l Action) will focus on a given research domain
supporting the objective of a humaentric Internet. It will build a European ecosystem of
researchers, innovators and technology developers by selecting and providing financial
support to the best projects submitted by third parties in a competitive manner.

Through an agile and flexiblerocess, 'R&l Actions' will focus their support on third party
projects from outstanding academic research grouptechi startups and SMEs, so that
multiple third parties will be funded in parallel contributing to the same research area, using
short resarch cycles targeting the most promising ideas. Each of the selected third parties
projects will pursue its own objectives, while the 'R&l Action' will provide the programme
logic and vision, the necessary technical support, as well as coaching and mgemarrder

that the collection of third party projects contributes towards a significant advancement and
impact in the research domain. The focus will be on advanced research that is linked to
relevant use cases and that can be brought quickly to theetnapps and services that
innovate without a research component are not covered by this model.

Beneficiaries shall make explicit the intervention logic for their specific research domain,
their capacity to attract top Internet talents, to deliver a saldeadding services package to

Part 5.i- Page90 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

the third party projects, as well as their expertise and capacity in managing the-fiytlde

of the open calls transparently. They should explore synergies with other research and
innovation actions, supported at regal, national or European level, to increase the overall
impact.

For grants awarded under this topic for Research and Innovation actions beneficiaries may
provide support to third parties as described in part K of the General Annexes of the Work
Programme The support to third parties can only be provided in the form of grants. The
respective options of Article 15.1 and Article 15.3 of the Model Grant Agreement will be
applied.

For the call closing in 2018 'R&I Actions' in the following three-sojpics wil be called for.
Proposals should address only one of thesdibs.

i) Privacy and trust enhancing technologies: as sensors, objects, devibaseAlalgorithms,

etc., are incorporated in our digital environment, develop robust and easy to uséotgebn

to help users increase trust and achieve greater control when sharing their personal data,
attributes and information.

i) Decentralized data governance: leveraging on distributed open hardware and software
ecosystems based on blockchains, distetddedger technology, open data and fiegreer
technologies. Attention should be paid to ethical, legal and privacy issues, as well as to the
concepts of autonomy, data sovereignty and ownership, values and regulations.

iii) Discovery and identificatiortechnologies: to search and access large heterogeneous data
sources, services, objects and sensors, devices,-madia content, etc. and which may
include aspects of numbering; providing contextual querying, personalised information
retrieval and incresed quality of experience.

For the call closing in 2019 'R&I Actions' in the following three-sojbics will be called for.
Proposals should address only one of thesdibs.

i-b) Strengthening internet trustworthiness with electronic identities: ssldge critical
challenges related to increasing trust in the internet such as authentication, authorisation,
traceability, privacy and confidentiality in personal and-personal interactions. This topic

will engineer federated and/or decentralised teldgies for supporting internetide e
identities with various levels of identification, reputation and trust, to serve as a basis for new
business models for verifying and valuating personal data. Proposers should pay attention to
the following dimensions: scalability, ease of use, deployability, sustainability,
standardisation and compatibility with the eIDAS framewdrk

ii-b) Service and data portability: this topic will address the challenge of personal data
portability on the internet as foreseen unttee GDPR® and the data porting and service

55 Regulation (EU) No 91@014 of the European Parliament and of the Council of 23 July 2014 on
electronic identification and trust services for electronic transactions in the internal market
56 Regulation (EU) 2016/679
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provider switching as foreseen in the proposed free flow ofpersonal data regulatioh

The topic should cover the separation of data from the services provided to thseesd

with a view to ensure seamlessmbination of internet services and frictionless switching.
Attention should be paid to technological developments, standardisation of personal profiles,
practical handling of data sets mixing personal and-pevsonal data, operational and
business mods] as well as techAegal constraints and the simplification of emskr
contracts and terms of use.

iii-b) Open Internet architecture renovation: supporting communities of developers in
ensuring Internet architecture evolution towards better efficiescglability, security and
resilience. Auditing, testing and improving protocols and open source software and hardware
that are used to manage the Internet, with renewed design goals such as isolation of
contingencies, redundancy and gelpair, disruptiortolerance, transparency, better reale
behaviour and energy efficiency. Ability to raut at Internet scale should be assessed as part

of the proposed solutions.

'R&I Actions' should encourage, when relevant, open source software and open hardware
design, access to data, standardisation activities, access to testing and operational
infrastructure as well as an IPR regime ensuring lasting impact and reusability of results.

The Commission considers that proposals requesting a contribution from the EHURo7

million would allow this specific challenge to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts. As a
reference, 80% of the EU funding should be allocated to financipbsuto the third parties,
through projects typically in the EUR 50 000 to 200 8@ange with duration of 9 to 12
months. Each 'R&I Action' is expected to run several cycles of third party projects, which
requires an overall duration of 24 to 36 months.

In the call closing in 2018, at least one proposal will be selected in each of the three sub
topics. In the call closing in 2019, at least one proposal will be selected in each of the three
subtopics (ib, ii-b and iitb).

b) Coordination and Support Actions

Coordination and Support Actions are called for in the following thregcpibs. Proposals
should address only one of these-toics. At least one proposal will be selected in each of
the three sulbopics.

iv) 'Technology Strategy & Policy': will ggage leadingedge Internet stakeholders and will
identify emerging research trends and policy needs, through a continuous public online
consultation, open stakeholder engagement, fora and debates, and data analysis. It should also
use the most innovativgpproaches and technologies, and unconventional ways to maximise
involvement of those stakeholders who are new to community programmes and who will

57 Proposal for a Regulation of the European Parliament andeo€obuncil on a framework for the free
flow of non-personal data in the European Union (COM(2017)495)
58 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the

Financial Regulation may be exceeded whenithigcessary to achieve the objectives of the action.
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actually drive the evolution of the Internet. It should map and cooperate with national/regional
initiatives and global activities where relevant. Driven by actors with a solid background and
standing in today's NGI community, it aims at sustainability right from the beginning. It will
be the intellectual spearhead of the 'Next Generation IntérAet Open Intenet Initiative'

and will closely engage with the other actions supported in this topic.

These activities could partially be implemented through small prizes; the maximum budget
the project can devote to prizes is Euro 300.000. For grants awarded undarbtuipic
beneficiaries may provide support to third parties as described in part K of the General
Annexes of the Work Programme. The support to third parties can only be provided in the
form of prizes. The respective options of Article 15.2 and Arti@le8 of the Model Grant
Agreement will be applied.

The Commission considers that proposals with a duration of three years and requesting a
contribution from the EU of EUR 3 million would allow this specific challenge to be
addressed appropriately. Nonethslethis does not preclude submission and selection of
proposals requesting other durations or amounts.

v) 'Technology Harvest & Transfer: will support 'R&I Actions' and their third parties in
ensuring the best use of the outcomes created by deliverauifispexploitation strategies,
including follow-up investment opportunities, industry relations, IPR/knowledge transfers,
techtransfer services to digital innovation hubs, mentoring / coaching services and linkage to
national IPR exploitation programmaes, a most innovative and effective way. It will also
support impact assessment at the level of the 'Next Generation IritekmeOpen Internet
Initiative' topic.

The 'Technology Harvest & Transfer' action shall start no earlier than 6 months aftarthe st
of the first 'R&I Actions' in 2018. The Commission considers that proposals with a duration
of three years and requesting a contribution from the EU of EUR 2 million would allow this
specific challenge to be addressed appropriately. Nonetheless, abss ribt preclude
submission and selection of proposals requesting other durations or amounts.

vi) 'Outreach Office" will execute the programme communication strategy, branding and
marketing activities, including extensive online and social media presamteevents,
establishing a positive brand image among young researchers, innovators, policy makers and
people at large. Centralised, more efficient and professional, it will lead communications
towards the outside world but also coach all actions under tibpic in effective
communications and marketing.

The Commission considers that proposals with a duration of three years and requesting a
contribution from the EU of EUR 2 million would allow this specific challenge to be
addressed appropriateliNonetheless, this does not preclude submission and selection of
proposals requesting other durations or amounts.

Expected ImpactProposals should provide appropriate metrics for the claimed impacts.

1 Shape a more humamentric evolution of the Internet.
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1 Create a European ecosystem of top researchetschistartups and SMEs with the
capacity to set the course of Internet evolution.

1 Generate new business opportunities and new Internet companies with maximum growth
and impact chances, notably through treation of startups and their scaling up in
Europe.

1 For subtopics i, ii, iii, i-b, ii-b and iitb: Integrating research and innovation
communities; development of common visions and enhanced scienicelustry
collaborations in each of the technology cons.

1 For subtopic iv: European research and innovation leaders driving the debate for a
humancentric Internet research and policy strategy.

1 For subtopic v: New Internet applications / services, business models and innovation
processes strengthening fhasition of European ICT industry in the Internet market.

1 For subtopic vi: global visibility in the media of the debate on a huoantric Internet;
citizens' priorities influencing the evolution of the Internet.

Type of Action Research and Innovati@gtion, Coordination and support action

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

ICT -25-20182020: Interactive Technologie?

Specific Challengelnteractive technologies such as Augmented (AR) ®irtual Reality

(VR) are set to transform the ways in which people communicate, interact and share
information on the internet and beyond. This will directly impact a larger number of European
industries ranging from the cultural and creative industneanufacturing, robotic and
healthcare to education, entertainment and media, enabling new business opportunities. The
challenge is to forge a competitive and sustainable ecosystem of European technology
providers in interactive technologies.

Scope The sope includes: 1/ support a p&ouropean coordination effort to strengthen the
collaboration among the constituency; 2/ increase the European innovation capacity through
the development of new authoring tools and the access to a broader community;

a) Interactive Community Building (CSA)
To better coordinate stakeholders the focus should be on:

1 elaborating a common research agenda and a technology transfer strategy;

59 This topic continue in 2020 under 1655-2020: Interactive Technologies
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1 building a platform to gather and share knowledge, algorithms and tools for the
development ashuse of new interactive technologies. This may include the development
of a dedicated open operating system;

1 providing broad access and technical support for the platform as well as promoting its
existence and establishing links with other existing piatf

1 supporting research and development teams in the integration of their tools into the
platform. The task may involve financial support to third parties, in line with the
conditions set out in part K of the Gener
dedicated to it, with EUR 50.000 to 100 6®per third party.

This action should result in a unique access point for innovators, SMEs and industrial
companies interested in takiigp European interactive technologies in their product and
services developent. The Commission considers that proposals requesting a contribution
from the EU of EUR 3 million would allow this area to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

b) Future interaction (RIA)

To strengthen European research and industrial capacities the research and innovation actions
should focus either on:

1 Better exploiting opportunities offered kbyulti-user interactions researching and
developing technologies augmig human interaction in groups within both
professional and private contexts.

1 Or developing future interactive systems offerihigher quality experiences for
instance through systems which are mobile, support additional senses, have higher
accuracy oincorporate bio or environmental sensors.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 2 and 4 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission aatection of proposals requesting other amounts.

Expected Impacta) Establish a sustainable competitive ecosystem of European technology
and solution providers for interactive technologies.

b) Strengthening European research and industrial capacitiésvedop future interactive
devices.

Type of Action Coordination and support action, Research and Innovation action

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

60 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulatiomay be exceeded when this is necessary to achieve the objectives of the action.
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ICT -26-20182020: Artificial Intellige nce®t

Specific Challenge Atrtificial Intelligence (Al) is a key technology for the further
development of the Internet and all future digital devices and applications. Driven by the
wider availability of large amounts of data and increasingly higher peafarencomputing

and networking, Al brings additional autonomy to all types of physical and virtual artefacts
and opens the door to a wave of innovations and opportunities. It is already transforming
important sectors ranging from data analytics and Welbophas up to driverless vehicles and
new generation of robots for our homes, hospitals, farms or factories.

The challenge is to fully exploit the potential of Al in the economy and society. Building
notably on Europe's Scientific and Technology strenmgthbe field, the supported activities
should reinforce industrial competitiveness across all sectors including for SMEs and non
tech industries and help address societal challenges (e.g. ageing, transport). The focus is on
R&l areas in Al where collaborake work at European level can make a difference amidst the
fierce worldwide competition in the field. The ambition is therefore to make Al technologies
and resources available to developers and innovators in all sectors and actively engage with a
wide uer community, including neAl experts.

Scope The ultimate goal is a European-éi-demand platform mobilising the European Al
community to support businesses and sectors in accessing expertise, knowledge, algorithms
and tools to successfully apply Al tleby generating market impact.

The platform should:

1 serve as a central point to gather and provide accessralad@d knowledge, algorithms
and tools;

1 support potential users of Al in order to facilitate the integration of Al into applications;

1 facilitate the interaction with existing data portals needed for Al algorithms, and
resources, such as HPC or cloud computing, and support interoperability.

Research and Innovation Action Building a European Al on-demand platform

The goal is to develop a EuropeAl ecosystem bringing together the knowledge, algorithms,
tools and resources available and making it a compelling solution for users, especially from
nontech sectors. The action should build on and link to existing relevant initiatives, including
for instance existing platforms, data repositories, cloud computing, HPC. Proposals will be
expected to plan efforts to connect and cooperate with the DIHs, Pilots and other relevant
activities of this workprogramme, as appropriate. The action called for éctexpto include

the following activities:

1 Mobilising the European Al community including researchers, businesses anapstart
to provide access to knowledge, algorithms and tools;

61 This topic continue in 2020 under 1€B-2020: Artificial Intelligence on demand platform
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1 Defining sustainable processes and structures (governance, access,sbosidels,
licensing, etc.) as well as developing a suitable software infrastructure (APIs and tools to
aggregate existing tools and algorithms and to make them easily deployable in
applications, as well as to access data and computing resources);

1 Filling important technology gaps through challetbgsed and/or useiriven research
and innovation efforts. These efforts could have an application or technology focus,
covering major domains such as robotics, 10T, CPS, intuitive interfaces, personalised
applicatons, healthcare, manufacturing or agriculture;

1 Gathering user requirements: based on representative set of its future users (researchers
and industry). In particular, the research and innovation efforts expected from this action
will have strong synergiewith the platform building (providing user requirements,
guiding its development, exploiting its resources, and contributing to its content) but
additional efforts might be necessary to ensure that the needs of the various types of
potential users of thglatforms are represented,;

1 Putting in place a comprehensive service layer to facilitate the use and uptake of the
platform both by endisers and researchers;

1 Reaching out to new user domains and boosting the use of the platform. The task may
involve finangal support to third parties to fund promising projects (selected through
open competitive calls) exploiting the resources and services offered by the platform to
foster technology transfer of Alased solutions, in line with the conditions set out in
partKk of the Gener al Conditions. Maxi mum 3 Mu
EUR 50.000 to EUR 200.000 per third pé&fty

1 Developing aStrategic Research and Innovation Agenda for Al including ELSE
(Ethical, Legal, SocidEconomic) aspectdaking into @count and building on relevant
initiatives and strategies (e.g.: Big Data PPP, Robotics PPP, AIOTI , CPS (CyPhERS),
cybersecurity cPPP).

The Commission considers that proposals requesting a contribution from the EU of up to 20
mi | I i on U woaoared to beaaddressed apphnoprisitely. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Building a sustainable Abn-demand platform, becoming a reference, mobilising the
entire European Abommunity, and ensuring a leading position for Europe in Al.

1 Reinforcing European excellence and leading position worldwide in major research and
application domains, especially through the research and innovation efforts to fill
important technology gap

62 In line with Article 23 (7) of the Rules for Participation the amounts referréd futicle 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
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1 Boosting technology transfer of Al, especially towards SMEs andtewmology
sectors, and disseminating the economic benefits of Al to a large user base.

Type of Action Research and Innovation action

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

ICT -27-20182020: Internet of Things®

Specific Challenge Internet of Things (IoT) technologies and applications are bringing
fundamental changes to all sectors of activity and are thereforesantial element of the

Next Generation Internet. The challenge is to leverage EU technological strength to develop
the next generation of 10T devices and systems that build on enhanced sensing/actuating,
reasoning capabilities and computational poweh&edges, but also new capabilities on the
backend, such as artificial intelligence, deep semantic interoperability and novel contractual
arrangements like Blockchains.

Scope Coordination and Support Actions

A support action which will support 10T polidgeunder the Digitising European Industry
strategy especially in the context of hureamtered I0T. In particular, it should analyse and
evaluate security and privacy concepts acrosganmg and new European projects and
initiatives in the loT Focus Areand carry out trend scouting for future research and
innovation policy through liaising with academic, industrial and policy stakeholders. The
approach should include to build and sustain a vibrant network of 10T technology providers in
Europe as well as saring the endiser trust in the security concerns as well respect for
privacy.

The CSA will analyse and compile trends in I0T research and innovation with the aim to
define research roadmap for future 10T related activities. The CSA shall evaluateeamddak
account emerging business models and shall support consensus building both with suppliers
and users across Europe. It shall disseminate and seek support for results from a broad range
of stakeholders in the IoT domain and relevant areas of the Gemtration Internet (NGI)
initiative.

The Commission considers that proposals requesting a contribution from theEEIRdE.5
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection ofgosals requesting other amounts.

Expected Impact

1 Broad consensus on a strategy on hweemired [0oT evolution improving usability and
user acceptance, notably through strengthened security, privacy and user trust.

63 This topic continue in 2020 under 1656-2020: Next Generation Internet of Things
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1 Identified roadmap that enables takithg right measures to put Europe in the lead for
loT research and innovation through a lgagm evolution of 10T platform strategy and
through scientific progress enabling novel, future semtonomous IoT applications.

1 Capacity to create and sustain a vibrant technology cluster involving all stakeholders
including industry, technology, and enders.

Type of Action Coordination and support action

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

ICT -28-2018: Future Hyper-connected Sociality

Specific ChallengeFuture social networks, media and platforms will become the way our
societies operate for communication, exchange, business, creation, learning and knowledge
acquisition. The challenge is to mobilise a positive vision as to the role that Social Media will
increasingly play in all these areas, and to overcome today's critical issues about trust and
governance through democratic reputation mechanisms, and useees@er

Scope Analysing and building the foundation of next generation Social Media platforms
towards a "Global Social Sphere", based on -e@eer/decentralised, community
approaches and free/open source principles. This foundation shall enhanceethas rol
prosumers, communities and small businesses, mastering technological barriers, introducing
innovative and participatory forms of quality journalism, and using various data in a secure
manner. These activities should contribute to overcome the cagemnulation of power by
central intermediaries often located outside Europe. Proposals are invited for one of the
following four subtopics:

Innovation Action
Trustful and Secure Data Ecosystem for Social Media and Media

a) Content verification - Development of intermediarjree solutions addressing information
veracity for Social Media. The solutions to be developed shall contribute to the understanding
of information cascades, the spreading of information and the identification of information
sources, e openness of algorithms and users' access to and control of their personal data
(such as profiles, images, videos, biometrical, geolocation data and local data). Proposals are
expected to develop and pilot solutions with a large existing community inénst and
consortia may include inter alia partners from media, social media, distributed architectures,
security and blockchain developers. Linked to this and in order to allow mastering better the
complexity for users of Social Media, a Digital Companinteraction component may also

be realised. The actions on this subtopic will cooperate for setfinthe basis of an
observatory as described in d).

b) Secure Data Ecosystem Creation of media and social media data business and
innovation ecosystem tensure privacy and secure sharing, as well as fair trade of federated
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media relevant data produced by media, social media and operators from other industrial
sectors across Europe. The involvement of-maalia sectors is considered critical to achieve
volume and variety of data sets comparable with the ones of leading content aggregators. The
action should address the necessary technical, organisational, legal and commercial aspects of
data sharing/brokerage/trading to enable -daiteen services. The aoth must also develop

pilots to demonstrate the potential and sustainability of the federated data s8lution.

Research and Innovation Action

c) Support of new Social Media initiatives and transition to pedo-peer federated social

networks based on smadecentralised architectures. This should be carried out by
multidisciplinary and crossect or i al consortia (technol og
including inter alia academic and industry partners focussing on web media, platform and
application develpment. Proposals should include the creation of an open decentralised
platform exploiting the added value derived from data aggregation and data analytics,
exploring possible applications of blockchain technologies and enabling the development of
innovative services and novel forms of distribution of media content. This includes research

and innovation on open API, interface design, content production, consumer/prosumer
business models including crovgdurcing models for identification and rewarding of user
generated content, open management and portability of profiles, gaming and art aspects.
Proposals may also consider aspects of a i S
European advancements on smart objects, big data, autonomous systertisnereal
geolocatio® and augmented/virtual reality. Proposals should include demonstrations and
validation, also leveraging on concepts and technologies addressed elsewhere in the NGI
programme.

Coordination and Support Action

d) Support of Social Media ecosytem community building between different Social Media

actors such as developers, designers, users of all ages, artists, entrepreneurs, researchers, at
European and national level, also linking to important international initiatives. This should
include a gnamic apgbased tool for communitgnapping and an analysis of a future hyper
connected society, considering societal, economic, educational, legal and conritrasady
selfregulation aspects. In addition, the action shall establish with actions on Content
Verification under subtopic a) the basis for an observatory on information veracity and best
Social Media practices.

The Commission considers that proposals requesting a contribution from the EU of maximum
2,5 MEUR for subtopic a), 5 MEUR for subtopic &)d c) and 1 MEUR for subtopic d)
would allow this specific challenge to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

64 This action is to be followed up in the Big faannovation Hubs, planned for 2020, with a subtopic
aiming at incubating ideas for data driven services and tools able to improve the media value chain.
65 Where use is made of geolocation, data from Galileo and EGNOS should be used wherever relevant.
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At least one proposal will be selected for subtopicara) b). Proposals should clearly state
which subtopic they address.

Expected Impact

1 Increased trust and improved governance and value for Social Media and Media
1 New federated Social Media platforms and innovative media data driven services

1 Societal change towards digital literacy and citizen participation

Type of Action Innovation action, Research and Innovation action, Coordination and support
action

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

ICT -29-2018: A multilingual Next Generation Internet

Specific Challenge The activities under this topic will support technolagyabled
multilingualism for an inclusive Digital Single Market. Every European should be able to
access contentnd engage in written and spoken communication activities without language
being a barrier. Content and services, such as those provided by public administrations, are
not available in multiple languages. Linguistic fragmentation means that many citizéns an
businesses cannot fully engage in online activities and benefit from online content and
services. The sheer volume of content, the diversity of content types and modalities as well as
the diversity of languages in Europe makes the effectiveulandprovision of multilingual
solutions challenging.

Scope The actions will address technological challenges (for language resources and
interoperable language tools) and support coordination and networking by exploiting
excellences and synergies with actest carried out in the Member States and Associated
Countries. They will push research results to those who need them and support technology
transfer and breakthroughs.

a) Innovation Action: A European Language Grid
The action shall:

i. develop the archecture and components for a public, open and interoperable grid
connecting resources and tools, sharing and combining resources to support effective
development and deployment of language technologies (software and services) across Europe.
It shall provideeasy access to basic natural language processing tools and services for
European languages. The action shall cater for both consolidation of existing and a seamless
inclusion of new resources and tools available for free or/and for a fee, enabling révide
control access rights reflecting their policies. The-esers of the grid shall be closely
involved in the process.
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ii. coordinate the work of the European Language grid and all actions supported under this
topic and address the interoperability uss. It shall identify barriers for deploying
multilingual services and establishing language infrastructure at European scale, including
any skills gap. The action shall address legal and organisational obstacles, facilitate
coordination between variousubpean, national and regional activities through a structured
dialogue and the establishment and exchange of best practices.

iii. pilot the European Language Grid in specific sectors of high commercial and/or societal
impact, through small scale demongira geared towards an innovative integration of
language technologies in specific operating processes/operations. The action shall provide
facilities for collaboration, technical and linguistic guidance, access tosmpene tools and

open language resaes (available through the grid), access to venture capital, and promotion
and dissemination events. The results of all small scale demonstrators should be made
available through the European Language grid under appropriate licensing conditions. The
action shall select these small scale demonstrators through the use of financial support to third
parties. Up to 30% of the EU funding of the action should be allocated to the financial support
of these third parties, typically of the size of EUR 100 000 toG@@per third parff and a
duration of about 9 to 12 months. Financial support to third parties should in line with the
conditions set out in Part K of the General Annexes.

iv. establish competence centres / nodes in Member and Associated Statesbliilshalt
the previous EGunded actions within the FP7, H2020 and €EF

The Commission considers that proposals requesting a contribution from the EU of about 7
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

b) Research and Innovation Action: Domainrspecific/challengeoriented Human
Language Technology.

The actions shall

Advance the state of art in Human Language Technologies througidesmiified mission

oriented challenges involving researchers and industrial users of language technologies. Each
proposal should address a specific sector of high commercial and/or societal impact or a
technological challenge common/relevant to severatose Proposers should include a
detailed analysis of the expected advances in terms of language techmebddey research

The actions should address concrete-limissues defined by industrial users. The proposals
must convincingly argue the demafud the proposed solution and provide clear indicators to
benchmark the research results. The projects shall create a sustainable ecosystem of
multilingual applications and services tailored for the specific needs of the addressed sector.

66 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
67 https://ec.europa.eu/cefdigital/wiki/display/CBISI TAL/eTranslation

Part 5.i- Pagel02of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

The Commission ansiders that proposals requesting a contribution from the EU of about 3
million would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Provide European research and language technology industry with a better access to and
usage of quality language resources and tools;

1 Increase in the quality and coverage of multilingual solutions used by industrial players
in sectors relevant to the emergerof the Digital Single Market;

1 Increase in the uptake of language technologies in Europe in various sectors;
1 Cost savings for private and public sector users of language technology solutions.

Type of Action Research and Innovation action, Innovatation

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

ICT -30-20192020: An empowering, inclusive Next Generation Internég

Specific ChallengeEvery citizen, from all walks of life, should be ableftdly take part in

the Digital Single Market. This means that the Next Generation Internet will have to empower
users, including its most vulnerable or disabled one, to have access to the same digital
learning opportunities, in forms that are accessibkrcgivable and understandable by
everybody.

Scope The objective is to support actions on smarter, open, trustedparsbnalised
learning solutions to optimise digital learning and to allow learners to engage and interact
with content and with peers.

a. Innovation Action: Digital Learning Incubator

The objective of this action is to advanpersonalised and inclusive digital learning
through a faspaced adoption cycle of technological and methodological solutions. The work
will build on crosslinks and aglances in the various NGI technologies (such as machine
learning, AR/VR, Al) research fields and foster synergies between all the relevant market
players, researchers and educational agents working on promising and innovative products.
The action will be bsed on a "push and pull" strategy whereby the research actors push the
best research projects to enter the innovation cycle and the market actors pull for the ideas
with best market traction.

The action will:

68 This topic continue in 2020 under 1€57-2020: An empowering, inclusive Next Generation Internet.
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- set up an Incubator bringing together alevant stakeholders to form strategic alliances that
can jointly achieve fagpaced breakthroughs in the area of personalised and inclusive learning
online. The Incubator will allow fagtack experimentations in form of small scale projects,
providing acess to knowledge, research prototypes, learning resources and data to parties
interested to conduct these experimentations.

- launch open calls for highly promising small scale projects to work on a topic/challenge set
out in a roadmap. It shall foreseeitable arrangements for oragnizing the corresponding
competitive evaluation and selection.

The action shall select these small scale projects through the use of financial support to third
parties. Up to 90% of the EU funding of the action should be afiddatthe financial support

of these third parties, typically of the size of EUR 100 000 to 200 000 per thir@°@antya
duration of about 9 to 12 months. Financial support to third parties should in line with the
conditions set out in Part K of the GealeAnnexes.

The Commission considers that up to 1 proposal requesting a contribution from the EU of
around 7 million would allow this area to be addressed appropriately. Nonetheless, this does
not preclude submission and selection of proposals requestiagamounts.

b) Coordination and support action in the area of Digital Learning
The action will:

- stimulate the collaboration between all Hiwhded FP7 and H2020 projects on digital
learning, analyse the outcomes and best practices carried out inptbgses, support the
dissemination of their results as well as ensure their integration within the Next Generation
Initiative and link with other support measures.

- identify: a) emerging research challenges, notably those arising from digital ceotifioat
learning outcomes and blockchain technologies and their uptake for a more inclusive and
personalised learning; b) address legal, organisational and technological challenges
underpinning the uptake of the proposed solutions, notably in relatioeitostfalability; c)

make policy recommendations in view of the priorities of the next programme for research,
innovation and deployment.

The Commission considers that proposals requesting a contribution from the EU of around 1
million would allow this areao be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Increase in the overall uptake of technology for personalised and inclusive learning for
all, regardlessf their age, gender or other socioeconomic factors.

69 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may exceeded when this is necessary to achieve the objectives of the action.
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1 Increase in the number of distributed learning solutions for children with special
educational needs.

1 Increase in the number of staps/SME's deploying personalised and inclusive learning
solutions to the market.

Type of Action Innovation action, Coordination and support action

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

ICT-31-20182019: EU-US collaboration on NGl

Specific ChallengeBuilding upon the EUUJS collaboration in previous work programmes in

the area of research experimentation, the aim is to reinforce cooperation and strategic
partneships in the area of Next Generation Internet, to establish a continuous dialogue among
the key actors in the US and European programmes and to implement focused projects for
joint developments. Proposals shall foresee twinning with entities particigatipgpjects

funded by the US to exchange knowledge and experience and exploit synergies. This
collaboration will be implemented in accordance with the "Implementation arrangement
between the European Commission and the government of the United StatesrafaAfior
cooperation between researchers funded separately by the European Union's and the United
States framework programmes on research and innovation" signed on 17 OctoB&r 2016

Scope a) Coordination and Support Actions Proposals should cover onetbé following
two areas of this sutopic:

- Organise workshops and other support activities: to facilitate the coordination of research
and innovation initiatives in the EU and US, and to promote collaboration between the
research groups. Create a Nexen@ration Internet open ecosystem engaging relevant
initiatives and key actors from the EU and the US.

- Fellowship programme: support 3 to 6 months fellowships for Internet researchers notably
from hi-tech startups, SMEs, mithps, research centres or @dmmia to broaden the
understanding of different approaches, perspectives and values, in view to then contribute to
concrete NGI services and products 'Made in Europe'. The project will only provide financial
support for travel and subsistence, and onlgaits of the EU and associated countries will

be eligible for funding. For grants awarded under this topic for the fellowship programme
beneficiaries may provide support to third parties as described in part K of the General
Annexes of the Work Programme&he support to third parties can only be provided in the
form of grants. The respective options of Article 15.1 and Article 15.3 of the Model Grant
Agreement will be applied

The Commission considers that proposals requesting a contribution from the BURof E
million for the first area of this sutopic (Organise workshops and other support activities)

70 http://ec.europa.eu/research/iscp/pdf/policwisa_implementing_arrangement_2016.pdf
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and of EUR 1.5 million for the second area of this-sc (Fellowship programme) would

allow this specific challenge to be addressed appropriately. Nelees, this does not
preclude submission and selection of proposals requesting other amounts. At least one
proposal will be selected in each of the two areas of thiagib.

b) Research and Innovation Action

Common experiments by EU/US teamsemsnerging topics for the Next Generation Internet /
Tomorrow's Internet programmes on top of EU/US experimental platforms.

For grants awarded under this topic for Research and Innovation actions beneficiaries may
provide support to third parties as desalitie part K of the General Annexes of the Work
Programme. The support to third parties can only be provided in the form of grants. The
respective options of Article 15.1 and Article 15.3 of the Model Grant Agreement will be
applied. Only organisations ebtshed in the EU and associated countries will be eligible for
European Commission funding.

The Commission considers that proposals for Research and Innovation actions requesting a
contribution from the EU of EUR 3.5 million would allow this specific tage to be
addressed appropriately. As a reference, 80% of the EU funding should be allocated to
financial support for the third parties. Nonetheless, this does not preclude submission and
selection of proposals requesting other amounts.

Expected ImpactProposals should provide appropriate metrics for the claimed impacts.

- Enhanced EU US cooperation in Next Generation Internet, including policy cooperation.

- Reinforced collaboration and increased synergies between the Next Generation Internet and
theTomorrow's Internet programmes.

- Developing interoperable solutions and joint demonstrators, contributions to standards

- An EU - US ecosystem of top researchersteuh startups / SMEs and Intermetated
communities collaborating on the evolution loé internet.

Type of Action Coordination and support action, Research and Innovation action

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

Cross-cutting activities

ICT -45-2020: Reinforcing European presence in international ICT standardisation:
Standardisation Observatory and Support Facility

Specific ChallengeStandards and interoperability for digital technologies play a crucial role
as a foundation of an effective Digital Single Market. There ewer more bodies and
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organisations involved in ICT standard setting around the world. The challenge is to improve
cooperation, reinforce the involvement of European specialists and increase the focus in order
to ensure that the EU's priorities and the D#ispectives are sufficiently represented in the
entire spectrum of organisations.

Scope The aim is to reinforce the EU and associated states presence in the international ICT
standardisation scene, by setting up a standardisation observatorfaaitityssupporting the
participation of key European specialists (especially from SMEs and Academia) in key
international and global SDOs and consortia.

Key tasks to be carried out are:

1 Mapping of the relevant activities in international ICT standardisatihere reinforced
European resources are needed. When relevant hosting standardisation meetings and
workshops in Europe.

1 Setting up of a management facility to support participation and leadership (e.g. chairing
of technical committees) of key Europegesialists (incl. from SMEs and academia) in
those organisations and technical bodies identified. The aim should be to achieve critical
mass from industry, including SMEs and Startups, and academia for emerging
standardisation activities.

1 Liaise with releant ongoing developments in EU and national funded R&I projects, in
particular with projects having identified standardisation output or with potential
relevant results, including as well other coordination and support actions, and relevant
PPPs.

This adion allows for the provision of financial support to third parties in line with the
conditions set out in Part K of the General Annexes, in particular regarding the participation
of European specialists in international SDOs. The consortium will defnprttess for an

open call allowing the funding of the key European specialists to participate in international
ICT standardisation activities to fulfil the scope of the call. The consortium will also define
the process for an open call that will lead teetection of an additional pool of experts that
may be needed to evaluate the applications for funding specialists. In additlwrt ad
selection processes may be required. Financial support for these specialists will be typically in
the order of EUR 1.000 10.000 per action by third party.

The proposal should take into account the previous activities carried out on the observatory
and facility for funding experts within the topic 1€M0-2017 implemented by the
StandICT.eu project (séwtp://www.standict.eu

The Commission considers that proposals should cover a period of at least three years. The
Commission considers that a proposal requesting a contribution from the EU of EUR 4
million would allow this area tde addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.
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Expected Impact Identification of ICT standardisation areas which need European
intervention and proposal of actions to additbesn;

1 Engagement of required stakeholders and experts to ensure lasting impact;

1 Increase the influence or Europe into international ICT standardisation, ensuring
promotion of European requirements and interests;

1 Setup of a facility to support participain of European specialists in international ICT
SDOs and technical bodies.

1 Increase the participation of European specialists in international ICT Standardisation
activities to support European interests, including in leadership positions.

1 Getting workingitems at the right time into the right technical bodies in international
SDOs, fora and consortia.

1 Synergies with other similar initiatives or European players including from EU (and
national) funded R&I projects

1 Common positions of European stakeholdersiernational ICT standardisation.

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.

ICT -32-2018: STARTSI The Arts stimulating innovation

Specific Chdkenge The evefincreasing role of technology in our daily life offers huge
potential for added value for our society. Artists can help unleash this potential. They can help
shape a better relation of technology and humans and stimulate Jcenteed innostion
through their transversal competencies and unconventional thinking. The challenge of the
S+T+ARTS=STARTS prograri innovation at the nexus of Science, Technology and the
Arts - is to better address innovation in industry and society by engaging artiSuropean

R&I projects to explore unconventional-amspired solutions to industrial/societal problems.

Scope The topic will support artdriven innovation in European R&l projects by inclusion of
artists in research consortia.

a) STARTS lighthouse plots (RIA instrument) will explore artinspired solutions to
industrial/societal challenges in two chosen areas. Pilots will engage industry, technology,
endusers, and artists in a broad artistic exploration of technologies with the aim of creating
novel products, processes and services that respond better to human needs. The added value
of artistic practices to realise unexpected solutions via artistic exploration must be clearly put
forward in the two light house pilots.
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() Lighthouse pilot indrtinspired interactive humaoentred environmentsteated by digital
objects and novel media, like 10T, augmented reality or social media. The pilot will explore
how these digital objects and media can leath artistic explorationi to novel experiences
andnew models for creativity and thereby to unexpected solutions for challenges in the city,
in the home or for mobility.

(if) Lighthouse pilot in artinspired urban manufacturindriven by decentralised digitally
enabled production systems andareatian in urban environments. The pilot will explore
how digitally-enabled smalscale production/manufacturing systems and networks combined
with artistic exploration and creativity in design and proeess revive the social, ecological
and economic urbanpace and lead to unexpected products and services in an urban
environment.

It is expected to fund one lighthouse pilot in each of the two chosen areas (i) and (ii). For
grants awarded under this topic for Research and Innovation Actions at least 309k 0f the
funding requested shall be allocated to contributions to the work by artists and creatives.

For grants awarded under this topic for Research and Innovation Actions beneficiaries may
provide support to third parties as described in part K of the Gefieralxes of the Work
Programme. The support to third parties can only be provided in the form of grants. The
respective options of Article 15.1 and Article 15.3 of the Model Grant Agreement will be
applied. Third party support is expected to help covewttr& of artists and creatives.

b) Coordination and Support Action (CSA instrument) to create a STARTS ecosystem by
coordinating artistic and innovation relevant aspects of the two lighthouse pilots and of other
European/international R&I projects that @utists and creatives at the centre of innovation.
Tasks comprise analysing and helping implement best practices for including artists in R&l,
organising events, providing online spaces for artists and technologists to meet, presenting the
results from &rtechnology collaborations in exhibitions that are highly visible in the art
world and in industry, and assisting European research teams to learn from art and design
thinking as a strategy for innovation.. It is expected to fund one Coordination andriSupp
Action.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 4 million for each of the two light house pilots for Research and Innovation Actions and

of up to EUR 1 million for maximum one Coordination and Suppatton would allow the

areas to be addressed appropriately. Nonetheless, this does not preclude submission and
selection of proposals requesting other amounts. All proposals under a) and b) should target a
duration of 3 years.

Expected Impact

1 The demonsation of valueadded to industry and society in having artists contribute to
the development of radically new products, services and processes.

1 Signalling effect for future uptake of aitiven solutions to concrete industrial and
societal challenges ardt-driven usefcentred products and services.
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1 Efficient working models how atechnology collaboration can contribute to innovative
processes in research, industry and society.

1 Burgeoning STARTS ecosystem involving industry, technology, research,sers]
societal stakeholders, and the Art world that reconciles and unites the goals and thinking
of industry and technology with that of the Art world.

Type of Action Coordination and support action, Research and Innovation action

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

ICT -33-2019: Startup Europe for Growth and Innovation Radar

Specific ChallengeThe challenge is to scale up innovative businesses across the EU, detect
high potential innovatios and support innovators in going to market. Actions under this
heading reinforce the Startup Europe and Innovation Radar initiatives and link to the activities
of the European Innovation Council in a complementary way by targeting exclusively ICT
innovabrs that are not supported by the EIC.

Scope Actions should help startups and scaleups achieve market success and mature the
innovation excellence of high potential innovators. Actions should support the creation of new
jobs and high growth businesses asdpport their growth on a pdfuropean and
international level. Innovators identified, promoted and supported by the Innovation Radar are
expected to enrich and benefit from the Startup Europe ecosy$téin Projects should
demonstrate sustainability of qposed actions beyond the life of the project. Where
appropriate, the projects should seek synergies with ESIF funds or ESIF supported actions in
order to improve the synergies between H2020 and ESIF.

a. Innovation actions

Connecting local deefech startp ecosystems and supporting crbssder activities: among

the 45 startups ecosystems connected by each project, at least half of them will be located in
less developed ecosystems. Actively connect them tStdméup Europe onestop-shopand

involve theDigital Innovation Hubs to support individual ecosystems. Cbagder activities

will include: connecting deefech entrepreneurs with e.g. potential investors, business
partners, accessing skills and services helping startups soft land in new manketslaPa

focus will be placed on stimulating partnerships between scaleups and corporates with a view
to procurement. Special attention will be placed to support digital startups and scaleups
wherever situated in Europe, to access public procurement opjied across borders.

b. Coordination and support actions

m https://ec.europa.eu/digitalgenda/en/innovatieradar
72 http://ec.europa.eu/digitalgendadboutstartupeurope
73 This includes ICT innovators in Etlinded PCP and PPI procurements in the ICT domain. Innovators

targeted by the Innovation Radar include startups, SMEs, spinoffs and research teams.
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1 Provide targeted and tailored-gmmarket support to SMEs, startups, scaleups, spinoffs
and markebriented researchers, who are supported by EU funded ICT pfopudsare
delivering marketreating innovations that have scale potential.

1 Insight and intelligence from the Innovation Radar is to be used to detefunged
innovators who face the biggest market opportunities (enhancement of Innovation Radar
data bymerging with relevant third party data sources is welcomed).

1 Support for innovators is expected to include mentoring, coaching, investor readiness
training, coaching on how to bid for public procurement sales opportunities, connecting
innovators with potetial customers, business partners and investors (Business Angels,
Venture Capital, Crowdfunding and other relevant forms of financing).

Expected ImpactProposals should address the following and provide appropriate metrics for
measuring success with pest to a defined baseline:

a. Innovation actions

1 Increased connectedness among members of-tdebpstartup ecosystems and their
companies (startups and scaleups) and to the larger European business ecosystem
seeking maximum synergies

1 Increased access twmstomers, private and public, better access to qualified employees,
access to the right combination of finance and prospects for scaling up across border;

1 Stimulate European investments in déegh digital sectors through increasing the
number of cros®order investments; demonstrate sustainability of proposed actions
beyond the life of the project.

b. Coordination and Support actions

71 Increase the number of digital technology based-sfis) startups and scaigs or
successfully transferred technoldgym EU funded projects;

1 Enable innovative ICT based companies or technology to reach investment maturity and
market introduction readiness, and/or winning for the first time public procurement
contracts across the EU.

Type of Action Innovation action, Gordination and support action

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

4 From Framework Programme 7, Competitiveness #&mubvation Program and Horizon 2020
programme.
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ICT -34-20182019: PreCommercial Procurement open

Specific ChallengeThe challenge is to enable public procurers to collely implement

PCPs in order to close the gap between supply and demand for innovative ICTs. The objective
is to bring radical improvements to the quality and efficiency of public services by
encouraging the development and validation of breakthroughtiead through Pre
Commercial Procuremefit

Scope PCP actionstargeting consortia of procurers with similar procurement needs that
want to procure together the development of innovative ICT based solutions to modernize
public services whilst creating growth opportunities for industry and researchers in Europe in
new markets. This topic is open to proposals for PCP actions in all areas of public sector
interest requiring innovative ICT based solutions. It is open both to proposals requiring
improvements mainly based on one specific ICT technology field, as well g®posals
requiring eneto-end solutions that need combinations of different ICT technologies.

Proposals shall demonstrate sustainability of the action beyond the life of the project.
Activities covered shall include cooperation with policy makers to oetef the national

policy frameworks and mobilise substantial additional national budgets for PCP and PPI, as
well as awareness raising, technical assistance and/or capacity building to other procurers
beyond the project to mainstream PCP/PPI implementatiah to remove obstacles for
introducing the innovative solutions to be procured into the market.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 6 million would allow this specific challenge to be addressed ppptely.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

Specific requirements for PCP actions are described in part E of the General Annexes of
the Work Programme.

Expected Impact

1 Reduced fragmentatioof demand for innovative solutions;

1 Increased opportunities for wide market uptake and economies of scale for the supply
side through the use of joint specifications, wide publication of results and where
relevant contribution to standardisation, regalabr certification.

Type of Action PreCommercial Procurement

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

s https://ec.europa.eu/digitalngle market/en/preeommercialprocurement
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ICT-35-2018: Fintech: Support to experimentation frameworks and regulatory
compliance

Specific Challenge"Fintech” is at the confluence of various digital technologies, financial
areas and the entrepreneurial landscape, with many startups and scaleups proposing disrupting
services. The challenge is to increase the role Europe play irclirispethat EU startups can

better scalaip across Europe and at global level. Facilitating the interactions between
innovators, supervisors and regulators is particularly relevant in this context.

Scope

1 Bring together a group of regulatory or superwsdyodies, and other relevant
organisations to investigate new approaches for piloting innovative Fintech solutions,
anticipating risks, and facilitating the operations of Fintech firms that want to grow and
scaleup across Europe.

1 Build capacity and expese regarding new technologies and models to support early
understanding for regulators or supervisors and to offer specific advice to Fintech firms
that want to grow and scalg across Europe. Such regulatory advice would be provided
by pools of expertslt should in particular support common understanding and
interpretation of dataelated policies and rules.

1 Support the crosborder networking of ecosystems, hubs and accelerators focusing on
Fintech, in particular to help startups appraise regulat@uyess to engage with other
stakeholders like established financial or insurance firms and to identify opportunities
for innovation procurements in Fintech.

1 Envisage possible actions and technical solutions to evaluate the impact of regulation
and facilitaé regulatory compliance in financial areas. This could concern in particular
initiatives based on distributed ledger technologies, advanced regtech solutions or
algorithmic regulation.

Expected Impact

1 Reinforce the position of Europe amongst leaderSimtech, encouraging cross border
collaboration and practical approaches for Fintech experimentation frameworks;
enabling Fintech firms to grow and scaile across Europe.

1 Develop common understanding, interpretation and expertise regarding technology
evolution and Fintechielated regulations and policies, in particular those concerning
data.

1 Put Europe in the lead for innovating in regulation, appraising the impact of regulation
and facilitating regulatory compliance.

Type of Action Coordination and sugpt action
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

International Cooperation activities

ICT -58-2020: International partnership building between European and African
innovation hubs

Specific Chdkenge To reinforce cooperation and strategic partnership with selected countries
in Africa to support the strengthening of existing digital innovation hubs (DIHs) in Africa and
to facilitate the collaboration between EU and African DIHs in order to strengx common
EU-Africa innovation and staidip ecosystem

Targeted countries: Low and middle income countfigsAfrica
Scope a) Innovation Action (I1A)

Cooperation on developing and strengthening of digital innovation hubs in Afticagawill
address

1. reinforcing the development and establishment of-Afasican networks of Digital
Innovations/Tech Hubs through strengthening local digital innovation and startup
ecosystems by:

i. providing technical capacity building and technology transfer tal IBSES, local
governments and projects focused on digitalisation and the uptake of digital
innovations such as the use of open data, artificial intelligence, cybersecurity,
blockchain technologies;

ii. fostering the development of an enabling environmentigital startups through
establishing networks between fast growing companies, startup founders, local
governments, academic institutions, early stage investors and corporates;

iii. providing capacitybuilding programmes, focused on digital and entregueship
skills specifically targeted to marginalised youth, women and vulnerable groups;

2. developing a mutually beneficial cooperation between African and Eurdpiaial
Innovation Hubgo strengthen the longgrm sustainability of DIHS by:

I. supporting local youth employment by developing collaborative projects, that
match the demand for qualified digital skills in Europe with the existing ICT
professionals irfrica,;

ii. facilitating a network between African and European innovative entrepreneurs and
startups with the goal to support stagh incubation, mentoring programs and
facilitate increased investments in African sigps and EUAfrican joint ventures;

76 See World Bank country classification
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iii. carrying out capacitybuilding activities, such as Summer Academies bringing
together successful entrepreneurs with African and Europearupsaidnd ICT
professionals;

iv. facilitating linkages and partnerships with African diaspora communities in Europe
with thegoal to better support the creation and development of digital startups and
SMEs in Africa

The activities will complement other European initiatives under the DCI and the ENI, such as
the EU/DE/FR initiative on a Digital Innovation Bridge that will sopgpthe scale up of
African startups.

Proposals should be submitted by a partnership complementing each other with a particular
focus on the participation of relevant Member States or associated countries digital
Innovation/tech Hubs, as well as Africargiial Innovation/tech Hubs. Due to the specific
challenge of this topic, in addition to the minimum number of participants set out in the
General Annexes, proposals shall include at least one participant from a low or middle income
country in Africa.

The @mmission considers that proposals requesting a contribution from the EU between
EUR 1 and 2 million would allow this specific challenge to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting oth
amounts.

b) Coordination and Support Action (CSA)

The aim is to foster coordination between actions taken in Africa and the EU to implement the
recommendations of the EAU task force on digital economy, in particular in the area of
research and innovah, through support to, engagement with, and monitoring ofrildted
activities and organisation of events in a critical mass of African countries.

Activities will include:

1 supporting initiatives in Africa on the digitalisation of economy and societiyiding
common Research, Development and Innovation priorities;

1 supporting research and innovation capacity and societal challenges in participating
African countries and future cooperation opportunities;

1 promoting awareness of cooperation opportunitiesiuding under the Horizon 2020
and Horizon Europe programmes;

1 disseminating results from EU support activities (including AfricaConnect and
Digital4Development).

The activities of the CSA should be carried out over the remainder of the current Elafinanc
framework (incl. Horizon 2020) and the initial phase of the new financial framework of the
EU. Actions should take account of the networks and achievements of similar past or ongoing
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support actions for Africa while focussing on the scaling up ofalitgchnology and services

in the EU financial cooperation with Africa under the new financial framework. The
partnership should include relevant stakeholders Member States or associated countries from
the public and private sectors, including Researchlandvation systems. The partnership
should as well include relevant African stakeholders from the public and private sectors,
including Research and Innovation systems. Due to the specific challenge of this topic, in
addition to the minimum number of paipants set out in the General Annexes, proposals
shall include at least one participant from a low or middle income country in Africa.

The Commission considers that proposals requesting a contribution from the EU of around
EUR 1 million for a duration ofthree years would allow this area to be addressed
appropriately. Nonetheless, this does not preclude submission and selection of proposals
requesting other amounts.

Expected Impact) Innovation Action (1A)

1 Further development of digital innovation hubsthe support of digitalisation of SMEs
and traditional sectors in Africa contributing to a vibrant digital economy and new job
opportunities;

o Strengthening of innovation ecosystems for digital startups at the local level;

o Support of youth emplonent programs by facilitating collaboration between
European and African DIHs and startups;

o Enhancement of entrepreneurial and innovation skills of ICT professionals and
startups in selected African countries;

1 Sustainable uptake of results withinethtargeted countries, beyond the project
completion date;

1 Reinforced international dimension of the ICT and Innovation aspects of Horizon 2020
and contribution to the implementation of the EC digital for development strategy ;

1 Reinforcement of strategic gaerships between EU and African Digital Innovation
Hubs in areas of mutual interest.

b) Coordination and Support Action (CSA)
1 Strengthening cooperative research and innovation linkages;

1 Reinforced international dimension of the ICT and Innovasispects of Horizon 2020
and contribution to the implementation of the EC digital for development strategy;

1 Reinforcement of strategic partnerships between EU and African in ICT areas of mutual
interest.

Type of Action Innovation action, Coordination asdpport action
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Conditions for the Call - Information and Communication Technologies

Opening date(s), deadline(s), indicative budgét(s):

Topics (Type ofAction) Budgets (EUR million) Deadlines
2018 2019 2020

Opening: 31 Oct 2017

ICT-17-2018 (RIA) 60.00 31 Jan 2018
ICT-22-2018 (RIA) 6.00

ICT-02-2018 (RIA) 30.00 17 Apr 2018
ICT-03-20182019 (IA) 30.00

ICT-04-2018 (1A) 25.00

ICT-04-2018(RIA) 30.00

ICT-07-2018 (1A) 8.00

ICT-07-2018 (RIA) 39.00

ICT-07-2018 (CSA) 1.00

ICT-11-20182019 (IA) 50.00

ICT-12-20182020 (RIA) 30.00

ICT-12-20182020 (CSA) 1.00

ICT-13-20182019 (RIA) 10.00

ICT-13-20182019 (CSA) 3.00

ICT-16-2018 (CSA) 1.00

ICT-16-2018 (1A) 9.00

ICT-16-2018 (RIA) 10.00

m The DirectorGeneral responsible for the call may decide to open the call up to one miantto pr

after the envisaged date(s) of opening.

The DirectorGeneral responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels local time.

The budget amounts for the 2020 budget are subject to the availabilitg appropriations provided

for in the draft budget for 2020 after the adoption of the budget 2020 by the budgetary authority or, if
the budget is not adopted, as provided for in the system of provisional twelfths.
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ICT-18-2018 (IA) 50.00
ICT-21-2018 (CSA) 2.00
ICT-24-20182019 (RIA) 21.50
ICT-24-20182019 (CSA) 7.00
ICT-25-20182020 (CSA) 3.00
ICT-26-20182020(RIA) 20.00
ICT-27-20182020 (CSA) 1.50
ICT-28-2018 (1A) 10.00
ICT-28-2018 (RIA) 10.00
ICT-28-2018 (CSA) 1.00
ICT-29-2018 (RIA) 18.00
ICT-29-2018 (1A) 7.00
ICT-31-20182019 (CSA) 2.50
ICT-32-2018 (CSA) 1.00
ICT-32-2018(RIA) 8.00
ICT-34-20182019 (PCP) 6.00
ICT-35-2018 (CSA) 2.50
Opening: 26 Jul 2018
ICT-11-20182019 (1A) 40.00 14 Nov 2018
ICT-19-2019 (CSA) 2.00
ICT-19-2019 (RIA) 90.00
ICT-25-20182020 (RIA) 20.00
Opening: 05 Sep 2018
ICT-23-2019 (RIA) 4.00 15 Jan 2019
Opening: 16 Oct 2018
ICT-01-2019 (RIA) 38.00 28 Mar 2019
ICT-01-2019 (CSA) 2.00
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ICT-03-20182019 (IA) 30.00
ICT-05-2019 (RIA) 45.00
ICT-05-2019 (1A) 30.00
ICT-05-2019 (CSA) 1.50
ICT-06-2019(RIA) 30.00
ICT-08-2019 (RIA) 11.00
ICT-09-20192020 (CSA) 2.00
ICT-09-20192020 (RIA) 20.00
ICT-09-20192020 (IA) 28.00
ICT-10-20192020 (RIA) 42.00
ICT-13-20182019 (1A) 48.00
ICT-15-20192020 (CSA) 1.50
ICT-15-20192020(RIA) 28.50
ICT-20-20192020 (RIA) 44.00
ICT-24-20182019 (RIA) 21.50
ICT-30-20192020 (1A) 7.00
ICT-30-20192020 (CSA) 1.00
ICT-31-20182019 (RIA) 3.50
ICT-33-2019 (1A) 10.00
ICT-33-2019 (CSA) 1.50
ICT-34-20182019 (PCP) 6.00
Opening: 09 Jul 2019
ICT-45-2020 (CSA) 4.00
ICT-48-2020 (RIA) 48.00
ICT-48-2020 (CSA) 2.00
ICT-53-2020 (1A) 30.00
ICT-55-2020 (IA) 17.00

13 Nov 2019
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ICT-38-2020 (RIA) 47.00 16 Jan 2020
ICT-38-2020 (CSA) 1.00
ICT-42-2020(1A) 48.00
ICT-42-2020 (CSA) 1.00
ICT-44-2020 (IA) 15.50
ICT-44-2020 (CSA) 2.00
ICT-50-2020 (CSA) 1.00
ICT-50-2020 (RIA) 29.00
ICT-51-2020 (CSA) 1.50
ICT-51-2020 (RIA) 30.00
ICT-54-2020 (RIA) 20.00
ICT-56-2020 (CSA) 2.00
ICT-56-2020 (RIA) 46.50

Opening: 19 Nov 2019

ICT-36-2020 (RIA) 47.50 22 Apr 2020
ICT-37-2020 (1A) 15.00
ICT-37-2020 (RIA) 29.00
ICT-37-2020 (CSA) 4.00
ICT-40-2020 (CSA) 0.60
ICT-40-2020 (RIA) 19.40
ICT-41-2020 (1A) 49.00
ICT-46-2020 (RIA) 41.50
ICT-46-2020 (1A) 41.50
ICT-46-2020 (CSA) 3.00
ICT-47-2020 (RIA) 20.00
ICT-49-2020 (1A) 20.00
ICT-52-2020 (RIA) 55.00
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ICT-57-2020 (RIA) 7.00
ICT-58-2020 (IA) 10.00
ICT-58-2020 (CSA) 1.00
Overall indicative budget 514.00 608.00 709.00

Indicative timetable for evaluation and grant agreement signature

For single stage procedure:

9 Information on the outcome of the evaluation: Maximum 5 months from the final date
for submission; and

1 Indicative date for the signing of grant agreements: Maximum 8 months from the final
date for submission.

Eligibility and admissibility conditionsThe conditions are described in General Annexes B
and C of the work programme. The following exceptiondyapp

ICT-17-2018, ICT18 The limit for a full proposal is 100 pages.
2018, ICT19-2019

ICT-31-20182019 For the fellowship programme only citizens of the EU
associated countries are eligible for the financial support to
parties.

ICT-58-2020 Proposals shall include at least one participant from a lo
middle income country in Africd

Evaluation criteria, scoring and thresholdhe criteria, scoring and threshold are described in
General Annex H of the work programme. The following exoeystiapply:

ICT-22-2018 Criterion 3 "Quality and efficiency of the implementatior
additional evaluation subriterion:

Credibility and quality of the proposed collaborati
mechanisms to effectively and efficiently carry on joint rese:
activities and dliver joint outcomes with the twinning proje
from China.

ICT-23-2019 Due to the specific scope of this topic, in addition to
minimum number of participants set out in the General Anne
proposals shall include at least two participants from Taiwa

8 See World Bank country classification
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Proposals will only be selected on the condition that
eligibility of Taiwanese partners is validated by Taiw
Government prior to technical review.

Evaluation Proceduréhe procedure for setting a priority order for proposals with the same
scoreis given in General Annex H of the work programme.

The full evaluation procedure is described in the relegaite published on the Funding &
Tenders Portal.

Grant Conditions

ICT-17-2018, ICT18 Complementary grant agreementswill be implemented acros
2018, ICTF19-2019, projects originating from RIAIA and CSA implemented unde
ICT-20-20192020Q these topics through use of the respective options of Artic
ICT-41-2020, ICT42- Article 31.6 and Article 41.4 of the Model Grant Agreement.
2020, ICT52-2020,

ICT-53-2020

ICT-24-20182019, For grants warded under this suiopic for Research an

ICT-26-20182020, Innovation actions beneficiaries may provide support to t

ICT-32-2018, ICT48 parties as described in part K of the General Annexes o

2020, ICTF54-2020, Work Programme. The support to third parties can only

ICT-56-2020 provided in the form of grant3.he respective options of Articl
15.1 and Article 15.3 of the Model Grant Agreement will
applied.

ICT-24-20182019, For grants awarded under this gopic for Coordination anc
ICT-44-2020 Support Actions beneficiaries may provide support to tl
paties as described in part K of the General Annexes of
Work Programme. The support to third parties can only
provided in the form of prizes. The respective options of Art
15.2 and Article 15.3 of the Model Grant Agreement will

applied.
ICT-25-20182020, For grants awarded under this gobpic for Coordination anc
ICT-31-20182019, Support Actions beneficiaries may provide support to tl
ICT-45-2020 parties as described in part K of the General Annexes o

Work Programme. The support third parties can only bi
provided in the form of grants. The respective options of Art
15.1 and Article 15.3 of the Model Grant Agreement will
applied.

ICT-29-2018, ICT30- For grants awarded under this topic flmmovation actions
20192020, ICTF44 beneficiaries may provide support to third parties as describ
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2020, ICF49-2020 part K of the General Annexes of the Work Programme.
support to third parties can only be provided in the form
grants. The respective options of Article 15.1 amticke 15.3 of
the Model Grant Agreement will be applied.

ICT-34-20182019 The funding rate for Pr€ommercial Procurement (PCP) actic
is limited to 90% of the total eligible costs (PCP is procuren
of R&D services) to leverage dmancing from the mcurers.

Consortium agreement

All topics of this call ~ Members of consortium are required to conclude a consot
agreement, in principle prior to the signature of the g
agreement.
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Call - Digitising and transforming European industry and services: digital
innovation hubs and platforms™

H2020-DT-20182020

Introduction

In April 2016, the Commission issued a communic&fioutlining its strategy for allowing

the European Union to fully seize the opportunities offered by digitisation acihsstrial

and services sectors. Beyond the support to key technological areas, an essential aspect is to
foster the uptake of digital technologies and innovations, as well as synergies with other key
enabling technologies.

The'digitising and transforming E uropean industry and servicesfocus areaambitions to
support Horizon 2020's contribution to the implementation of this strategy, through projects
cutting across technological boundaries and reinforcing links between LEIT and Societal
Challenges.

To that end, the focus area will be mainly implemented with the two following types of
activities:

1. digital innovation hubs, which provide easy access to the latest digital innovations and
experimentation facilities to potential users,

2. crosssectorial and integrated digital platforms and large-scale pilots for
experimentation and ecreation with users.

For more details about the impact of the focus area, please refer to the annex 1 of the general
introduction to the work programme.

Support to Hubs

The Digitising European Industry Stratéyims to ensure that any business in Europe has
access to a Digital |l nnovation Hub at o6a wol

9 Drawing on the success of actions of previous work programmes leveraging cascading grants to enable
agility and reach out to new or key actors in the innovation chain (such as SMEs acaps)ichot
necessarily involved in standard EU R&l projects, parthef budget allocated to digital innovation
hubs as well as to platforms and pilots actions under this call will be dedicated to the support of
experiments and smaller projects funded through financial support to third parties (in accordance with
article 137 of the Financial Regulation). While their size will be small in comparison with standard
Horizon 2020 actions, in line with article 23 (7) of the Rules for Participation the budget to be allocated
per third party may exceed the default maximum amoueséen in the Financial Regulation. Specific
limits corresponding to the specific objectives to be addressed, and to the consequent expected scale
and duration of the activities to be carried out by third parties are provided for the topl€sTEDI-

2019, DT-ICT-02-2018, DTFICT-03-2020, DTICT-04-2020, DTICT-052020, DTFICT-07-2018
2019, DTFICT-08-2019, DFICT-10-20182019, DFICT-11-20182019.

80 COM(2016)180 finali 'Digitising European Industry Reaping the full benefits of a Digital Single
Market'
8l https://ec.europa.eu/digitainglemarket/en/digitisingeuropearindustry
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helps companies become more competitive by improving their business/productieasgs

as well as products and services by means of digital technology. DIHs offer services to test
and experiment with advanced technologies, to manufacture innovative products or act as
broker between user companies and technology suppliers.

Many compoents of Digital Innovation Hubs already exist supported for examples by
Member States, regions or the knowledge and innovation communities (KIC) of EIT. Through
the focus area on 'digitising and transforming European industry and services', the European
Commission is adding value to these investments by supporting highly innovative
experimentation with a crodmrder dimension. To qualify for support, the following is
required:

1.

3.

Consortia participating in the call should demonstrate that they are deepdyd ro
innovation ecosystems that offer digital transformation services to companies in their
proximity. They should provide a clear analysis how the proposed project will add value
to an already existing service offer, and how it is aligned with themadtor regional
digitisation of industry initiative .

Every project should support a critical mass of dedicated highly innovative, cross border
experiments bringing together technology suppliers and users. At least 50% of the
budget should directly benefSMEs or slightly bigger companies. For grants awarded
under topics DIICT-01-2019, DFICT-02-2018, DFICT-03-2020, DTFICT-04-2020,
DT-ICT-05-2020 beneficiaries may provide support to third parties as described in part
K of the General Annexes of the WdPkogramme. The support to third parties can only
be provided in the form of grants. The respective options of Article 15.1 and Article 15.3
of the Model Grant Agreement will be applied.

Activities should aim at longerm sustainability and include a busss plan for the
digital innovation hubs, a plan to attract investors, to address training and skills
development needs and dissemination. Established networks reaching out to SMEs like
the Enterprise Europe Network, cluster organisations registered Butbpean Cluster
Collaboration Platform and the NCP netwSrhould be used.

Selected projects are expected to collaborate on building a network of Digital Innovation
Hubs, covering most regions in Europe.

In addition to the topics described underneathshwill also be called in the topiaT-
RUR-12-2018: ICT Innovation agriculture 7 Digital Innovation Hubs for
Agriculture 83,

Proposals are invited against the following topic(s):

82

https://www.idealist.eu/
Topic published under the Societal Challenge 2 Work Programme "Food Security, sustainable
agriculture and forestry, marine, maritime and inland watarech and the bio economy".
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DT-ICT -03-2020: 14MS (phase 4} uptake of digital game changers

Speciic Challenge The challenge is to accelerate the design, development and uptake of
advanced digital technologies by European industrgspecially SMEs and midapsi,

notably in sectors where digital technologies are underexploited. SMEs arwhpsidnthe
manufacturing sector need support in the use of secure digital technologies in their production
processes, products and business models to enable personalised products and to facilitate cost
effective smallscale production.

Scope a) Innovation Actions (1A)

As Phase 4 of 14M3, this topic calls for Digital Innovation Hubs that strengthen European
SMEs and mietaps by experimenting and testing in one or more of the following areas.
Proposers are requested to identify which of these is the centrevay gratheir proposed
project. Proposals should cover the manufacturing sector at large, including discrete
manufacturing, continuous production, and construction. If appropriate, building ecosystems
around digital industrial platforms driven by Europ@ators should be supported.

1 Smart modelling, simulation, and optimisation for digital twins

Experimentation of novel modelling, simulation, and optimisation techniques, possibly
combined with higkperformance computing and data analytics, for digital dveiovering the
full lifecycle of products and systems.

1 Laser based equipment in advanced and additive manufacturing

Actions will focus on assessment of technologies, systems, and processes and on digitisation
opportunities, including the link betweelesign tools and production and quality assurance.
Actions should include the identification of higlotential business cases and support for the
development of business models.

1 Innovative Artificial Intelligence in manufacturing

Experimentation of innoteve Artificial Intelligence techniques in manufacturing,
aggregating and analysing data from multiple sources, including e.g. MES (manufacturing
execution systems) data, ré@mhe process analytical data;line quality control, sound, video

and olfactoy input. Proposals are encouraged to build on the results of topi26QU018

2020.

1 Cognitive autonomous systems and humarobot interaction

Experimentation with cybgphysical systems in production environments, with special focus
on reduction of wastegnergy and resource consumption and efficient logistic processes.
Adoption of robots safely cooperating with humans to support their work, improving both the
efficiency and the working conditions and taking into account gender issues. In this topic,
propasals should include partners that facilitate creation and experimentation with and by the

84 Seehttp://www.i4ms.eu
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art$®to ensure human acceptance of digital technologies in manufacturing and to stimulate
new products and services.

1 Widening Digital Innovation Hubs

Experimentatia through Digital Innovation Hubs in regions which are so far
underrepresentéfl in Smart Anything Everywhere and I14MS, building on the work by
projects fASmart Factor i%asnd ni DnfdHEhe Bligectivde mb e r
addresses all technology areasntioned above and the technologies addressed in Smart
Anything Everywhere and related ar&asThe hubs should strongly collaborate with other
Innovation Actions funded under the Hubs part of the Focus Area, e.g. through joint highly
innovative crosdborde experiments.

Proposals should focus on minimising the entry barriers and demonstrating the clear added
value of technologies, making SMEs and +o&gbs more competitive by transferring
innovative solutions into the wider manufacturing community. Spetiahtéoon should be

given to security considerations and to the development of skills.

All proposed innovation actions may involve financial support to third parties (typically in the
order of EUR 20.000 to 100.000 per third party). For this topic, the feguirements
described in the introductory section ASuppo

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 8 million would allow each area to be addressed appropriately. Nonethelesies

not preclude submission and selection of proposals requesting other amounts. To obtain an
adequate coverage of all areas, at least one innovation action is supported for each of the
areas, with the exception of the Widening Digital Innovatiorbsdarea, for which one
innovation action is supported.

b) Coordination and Support Action (CSA)

The action will support the network of Digital Innovation Hubs and help achieve broad
coverage in technological, application, innovation, and geographic tardslink up with
regional/national innovation initiatives, and other Digital Innovation Hubs. The action should
build on the previously developed tools and innovation portal and aim to further improve
them for the benefit of new Innovation Actions. Theatt should also help in sharing best
practices, dissemination, brokering between users and suppliers, leveraging investment and
training and organise events. For these support actions, close cooperation is required with the
European Factories of the FuguResearch Association (EFFEA and other CSAs funded

85 Building on activities developed as part of the STARTS initiative in DG CONNECT-822018 and
www.starts.ey

86 Seehttp://s3platform.jrc.ec.europa.eu/digitahovationhubstool

87 https://smartfactories.eu/

88 DIH Enhanceel_earning Programménttps://dihelp.eu/

89 Technology areas addieed are: Cybephysical and embedded systems, Customised low energy
computing powering CPS and the loT, Flexible and Wearable Electronics

90 Seehttps://www.effra.eu/
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under the Digital l nnovation Hubs part of
European industry and serviceso.

The Commission considers that proposals requesting a contribution from the Fltmf u
EUR 1 million would allow this area to be addressed appropriately.

Expected ImpactProposals should address all of the following impact criteria, providing
metrics to measure success when appropriate.

1 Attract a significant number of new users of athed ICT in the manufacturing sector,
and more innovative technology suppliers, in particular SMEs andapsl.

1 A sustainable network of Digital Innovation Hubs, providing European added value to
investments done at national and regional level in Digitabvation Hubs and reaching
a high leveraging effect on other sources of funding, in particular regional and national
funding.

Type of Action Coordination and support action, Innovation action

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

DT-ICT -04-2020: Photonics Innovation Hubs

Specific ChallengeThe challenge is to provide a sustainable ecosystem of research and
innovation support for the benefit of SMEs facilitating a broad uptake and inteyaiti
photonics technologies. These Photonics Innovation Hubs will help speed up the uptake of
photonics technologies in order to make European industry more competitive and foster new
business and business models. Business cases must be industriaiyt rehelvshould include
industrialisation steps to technology and market readiness levels8of 7

Scope The focus is on the following theme

Open access to Photonics Innovation HubgOnestopshop access, supported through a
network of competence centre® services and capabilities such as expertise, training,
prototyping, design, engineering, business support, financing advice and pilot manufacturing
for first users and early adopters enabling the widetakp and deployment of photonic
technologies ininnovative products. Actions must build on relevant previous European
initiatives and existing infrastructure at European and regional level, demonstrate a record of
accomplishment in supporting industry, in particular SMEs. Actions should also addlless sk
development as well as support to the development of new innovation hubs.

The Commission considers that either proposals covering a range of photonics technologies
and requesting a contribution from the EU of up to EUR 9.5 million, or a single ploposa
requesting a contribution of the EU of up to EUR 19 million covering the greatest possible
range of photonics technologies, would allow addressing the challenges appropriately.
Nonetheless, this does not preclude submission and selection of proposatgimggother
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amounts. For this topic, proposals have to comply with the four requirements described in the
introductory section 'Support to Hubs'. Proposals may envisage to use EU funding for
financial support to third parties with a maximum amount of BBR.006* per third party.

Expected ImpactProposals should describe how the proposed work would contribute to the
listed corresponding expected impacts and metrics, the baseline and the targets to measure
impact.

1 Significantly improved uptake of photosictechnology by endser industry, in
particular SMEs, enabling a demonstrably more competitive European industry.

1 Creation of a sustainable network of Digital Innovation Hubs, providing European
Added Value to investments done at national and regional level in Digital Innovation
Hubs and reaching a high leveraging effect on other sources of funding, in particular
Regonal and National funding.

Type of Action Innovation action

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

DT-ICT -05-2020: Big Data Innovation Hubs

Specific ChallengeThe challenge is to break "dag#os" and stimulate sharing,-using and
trading of data assets by launching a seeggrkration datdriven innovation hub, federating
data sources and fostering collaborative initiatives with relevant digital innovation hubs. This
shall promote new lainess opportunities notably for SMEs as part of the Common European
Data Space.

All grants under this topic will be subject to Article 30.3 of the grant agreement (Commission
right to object to transfers or licensing).

Scope This topic calls for Digitallnnovation Hubs that strengthen European SMEs and
empower European citizens by supporting them to use and combine data sources from
different sectors and communities (e.g. retail, tourism, manufacturing, finance and insurance,
media, healthcare, consumerppor t |, transport, energy, publ
innovative products and services. Special attention should be paid to fostering and facilitating
the "fitness to the market" of the new solutions and-deten business concepts, and to
introducing best practices to sectors whose business models are not ydrivdata

f Subtopic 1: Federate and network the relevant actions and inititiespecially digital
innovation hubs (including national and regional hubs), that contribute to theorehti

o In line with Article 23 (7) of the Rules forarticipation the amounts referred to in Article 2895 of
the Financial Regulation may be exceeded, and if this is the case proposals should explain why this is
necessary to achieve the objectives of the action.

92 Including iSpaces and other relevant asi of the Big Data Value Associatiomviw.bdva.el, the
European Open Science Cloudwww.eoseportal.eu), and the European Data Portal
(www.europeandataportal.eu/).
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a Common European Data Space. Targeted organizations and individuals, especially
SMEs, web entrepreneurs and stgs, will be attracted to use federated data sources
(including data platforms), digital infrastructures, tools and methods as atmeldoa
developing innovative products and services based on data sharing across sectors and
borders. The federating hub is expected to run specific communication and training
activities (e.g. on tools, data sources and stakeholder needs) and address, whe
appropriate, data standardization and interoperability issues.

Subtopic 2: Select, launch and incubate innovation experiments in view of bringing to
the market new solutions and services based on secure and trusted data value chains,
such as those baseon actions resulting from 1GTI4-20162017 and ICT18-2016.
Appropriate computing infrastructure, tools and support services (e.g. for GDPR
compliance and data mentoring) must be made available by the Innovation Actions.
Each experiment may involve suppto third parties as a mini project following an open

call, up to the amount of EUR 120.08€or each such project.

Subtopic 3: Select, launch and incubate innovation experiments for data driven services
and tools able to reshape the media value chiaotyding social media. Experiments
should involve one or both of the following aspects:

1. to explore new ways in which citizens can exploit data to better target and extend
the reach of user generated content so as to increase content diverspareacy
and accountability, in a way that enables botigmquality journalism, science
education or digital democracy.

2. to explore new ways in which artists and more generally the creative sectors could
be integrated in the development of innovativatad exploitation for content
creatiorf?,

For both aspects, experiments will consider the application of innovative business
models and the necessary aggregation and secure handling of data available from
sources such as sensors, observation data, visiaabdaocial media supported by

Al systems. Each experiment may involve support to third parties as a mini project
following an open call, up to the amount of EUR 800@6r each such project.

One innovation action will be selected for gopic 1 andsubtopic 3. Innovation Actions are
expected to collaborate closely with the CSAs under$C-2020 and ICT13-2018.

One innovation action will be selected for dopic 1 and one innovation action for stapic
3. At least one innovation action will belscted for suitopic 2. Innovation Actions are
expected to collaborate closely with the CSAs under-3@-2020 and IC¥13-2018.

93

94

95

In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
Building on activities developed as part of theARITS initiative in DG CONNECT (IC732-2018 and
www.starts.ey

In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may be exceeded whenithigcessary to achieve the objectives of the action.
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The Commission considers that proposals requesting a contribution from the EU of EUR 8 to
12 million for subtopic 1, EUR 5 to million for subtopic 2, and EUR 5 million for suibpic

3 would allow the sultopics to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Substantial increas@ the total amount of data shared and exchanged in the federated
incubators, including closed/proprietary/industrial data;

1 At least 150 SMEs and web entrepreneurs, including-spest participate in federated
incubators, with an average 30% annual iaseein the sales of the incubated companies;

1 Improved service quality and user satisfaction resulting from optimizeddda&m
processes and business models.

Type of Action Innovation action

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

DT-ICT -01-2019: Smart Anything Everywhere

Specific Challenge"Smart anything everywhere" stands for the next wave of products that
integrate digital technology. The challenge is to accelerate the design, develamden
uptake of advanced digital technologies by European industgpecially SMEs and mid

caps- in products that include innovative electronic components, software and systems, and
especially in sectors where digital technologies are underexgfited

Scope a. Innovation Actions SAE

As Phase 3 of Smart Anything Everywhere, this-wpic calls for Digital Innovation Hubs
that strengthen European SMEs and-gags by experimenting and testing with one or more
of the following technologies, or by suppodithem to manufacture these products. Projects
should also support egystem building for promising platforms developed in earlier R&l
products.

1 Area 1. Cybemphysical and embedded systems: the goal is to help businesses from any
sector uplift the qualt and performance of their products and services by including
(semiYautonomy, paying special attention to security and privacy and to the
collaboration between humans and machines.

1 Area 2: Customised low energy computing powering CPS and the loT: thésgoal
help businesses who are developing products for situations where high computing
capacity and low energy would be a competitive advantage.

96 For an overview of already existing projects in this initiative see www.smartanythingeverywhere.eu/
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1 Area 3: Flexible and Wearable Electronics: the goal is to help businesses in further
maturing, innovating andalidating their products with thin, organic and large area
electronics technologies, including wearable, portable and embedded objects. Focus is
on i) access to design, technology and prototyping which are ready to use, and ii)
application experiments dewm by concrete user requirements and business cases.

1 Area 4: Widening Digital Innovation Hubs: it addresses all three technology areas
mentioned above and the technologies addressed in 94MB calls for Digital
Innovation Hubs in industrial regions whidre so far underrepresented in Smart
Anything Everywhere and 14M9§ and builds upon a mentoring programme developed
by 14MS°. These hubs should strongly collaborate with other Innovation Actions funded
under SAE and 14MS, e.g. through joint highly inndvatcrossborder experiments.

All proposed innovation actions may involve financial support to third parties (typically in the
order of EUR 20 000 100 008 per third party).

For this topic, the four requirements described in the introductory sestigport to Hubs'
have to be applied.

The Commission considers that proposals requesting a contribution from the EU of up to 8
million would allow all areas to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of gmsals requesting other amounts. At least one
innovation action is supported for each area.

b. Coordination and Support Activities SAE

The action will support the SAE network and help achieve broad coverage in technological,
application, innovation, and ggraphic terms, and to link up with regional/national
innovation initiatives, and other Digital Innovation Hubs. Its tasks and services shall include
maintaining a single innovation portal, sharing of best practices, dissemination, brokering,
leveraging futher investment and training. For these support actions, close cooperation with
ECSEL, and other CSAs funded under the Digitising European Industry focus area is looked
for.

Expected ImpactProposals should address all of the following impact critemayiging
metrics to measure success when appropriate.

1 Attract a significant number of new users of advanced ICT in the manufacturing sector,
and more innovative technology suppliers, in particular SMEs andapsl.

97 www.idms.eu Technology areas addressed are: Robot&salytics, simulation and artificial

intelligence, Additive Manufacturing, Laser based manufacturing equipment

o8 see https://ec.europa.eu/futurium/en/content/digitabvationhubscatalogueprojectO
99 http://dih.i4ms.eu/
100 In line with Article 23 (7) ofthe Rules for Participation the amounts referred to in Article 137 of the

Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
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1 Creation of a sustainable network of @edjInnovation Hubs, providing European added
value to investments done at national and regional level in Digital Innovation Hubs.

1 Availability of Digital Innovation Hub services across Europe and its regions with strong
industrial capacities

Type of Acton: Innovation action, Coordination and support action

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

DT-ICT -02-2018: Robotics- Digital Innovation Hubs (DIH)

Specific Challenge The challenge is to rpvide a sustainable ecosystem of robotics
stakeholders covering the entire value network to facilitate and accelerate a broad uptake and
integration of robotic technologies, and supporting the digitisation of industry through
robotics.

Scope a. Innovation Actions

Proposals should address the provision of a network of robotics Digital Innovation Hubs
(DIH) in the four prioritised application areas (PAA) of Healthcare, Infrastructure Inspection
and Maintenance, Agfrood and Agile Production. Proposals &gpected to: develop a
network of DIHs, address the delivery of services (technical anetentimical); provide

access to best practice and research results in robotics relevant to the chosen application area;
contribute to common system platforms, engggin the development of industhkyd
standards and developing and disseminating standards demonstrators; facilitate access to
pilots and collaborate with all the robotics actions funded in the WP and beyond, as
appropriate.

Proposals are also expectedtmnect, share expertise, and closely collaborate with the DIHs
in the other PAAs via the Central Robotics DIH CSA (see below). DIHs should address
ethical, data privacy and protection issues, and consider -sgbarity issues (including
security by desig). DIHs should support the development of-uase demonstrators at TRL

5 and above, preferably based on open system platforms.

Proposals are expected to contribute to a Working Group that connects the actions funded in
this WP with the Central Roboticdi® CSA to disseminate best practice, to coordinate access

to technology, resources, demonstrators and open platforms, and to facilitate the cross
development of platforms.

Proposals are expected to use financial support to third parties (FSTP) to sughpsirtyj in
particular SMEs, in their digital transformation, through for instance, demonstrators and
platforms development, technology transfer experiments, or other services (technical or non
technical), as appropriate. FSTP should comply with the gonditset out in part K of the
General Annexes of the Work Programme. At least 50% of the budget is expected to be
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dedicated to FSTP and the maximum amount of FSTP is EUR 368.p86 third party for

the entire action duration. For innovation actions f thpic, the four requirements described

in the introductory section 'Support to Hubs' have to be applied. The Commission considers
that proposals requesting a contribution from the EU of EUR 16 million for DIHs in each
Priority Area would allow this topito be addressed appropriately. However, this does not
preclude submission and selection of proposals requesting other amounts.

At least one action in each Priority Area will be supported.
b. Coordination and Support Activities

Proposals should address thevision of a Central Robotics DIH CSA, to support and
cooperate closely with the PAdriented DIH actions, to network them, to coordinate their
activities and to develop synergies among them.

Proposals are expected to disseminate best practices ipiegepilots, demonstrators and
open platforms, and championing the development of open indastrgystem platform
standards.

The Commission considers that proposals requesting a contribution from the EU of EUR 2
million for the Central Robotics DIH CSAwould allow this topic to be addressed
appropriately. However, this does not preclude submission and selection of proposals
requesting other amounts.
One Central Robotics DIH CSA will be supported.

Expected Impact

1 Increased deployment of robotics in e&dkA.

1 Formation of supply chains around platforms and modules that straddle PAA
7 Introduction of cros$ndustrybased standards for modules and systems

1 Generation of new businesses based around platform supply

1 The development supply chains.

1 Leveraging effect on other sources of funding, in particular regional and national
funding

Type of Action Innovation action, Coordination and support action

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

101 In line with Article 23 (7) of the Rules for Participation the amounts redetwein Article 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
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DT-ICT-06-2018: Coordination and Support Activities for Digital Innovation Hub
network

Specific ChallengeThe challenge is to coordinate Digital Innovation Hubs across Europe

Scope The action will link up sectorial and technological hubs wiggional/national
innovation hubs to improve collaboration, reinforce specialisation and offer the best possible
support for SMEs and midaps everywhere in Europe. The action will include the
organisation of workshops, conferences and dissemination ataserd the development of a
business model for collaboration among DIHs. The action will contribute to a catalogue of
Digital Innovation Hubs which is currently under developrf&ntFor this support action,
close cooperation with other CSAs funded underDgitising European Industry focus area

is required.

Expected Impact

1
Creation of a sustainable network of specialised Digital Innovation Hubs, where public
investments are serving several regions of Europe.

)l
Reinforced links with other bottomp initiatives, supported by regional, national and
European policies and funds.

)l
Increased number of services and applications operated by European companies,
especially small businesses and entrepreneurs.

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.

Platforms and Pilots

The Digitising European Industry initiative includes the launch of a set of initiatives
supporting the building of the digital indusdrplatforms of the futufé®. European industry

needs to come to agreements on functions and interfaces for those platforms, reference
architectures and interaction protocols that have the potential to create markets and market
opportunities leading to esgstems and standards.

Proposals are expected to make a significant step forward in platform building,
interoperability between existing platforms, integration of relevant digital technologies such
as loT, Al, photonics, robotics, cloud and Big Data, aralidation via pilots and

experimentation facilities. Starting from suitable reference architectures, platform interfaces

102 https://ec.europa.eu/futurium/en/content/digitalovatiorhubscatalogueproject0

103 COM(2016) 180 final, 19 April 2016
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are defined, tested via piloting, supported via ecosystem building to prepare theut,raihd
evolved into standards.

Various platbrm development activities exist at EU or national level, e.g. the Reference

Architectural Model Industrie 4.0 (RAMI 4.0) and the Industrial Data Space. To develop the

nextgeneration digital platforms, proposals need to bring various initiatives togettierct

as linking pins. Proposals should build on existing platforms, pilot sites, testbeds, and
experimental environments that have been developed in these various initiatives when
applicablé®,

Proposals need to address all of the following four aawjitnhamely platform building, large
scale piloting, ecosystem building, and standardisation.

In platform building , proposals need to develop neeneration digital platforms, which
build on the statef-the-art, reuse what is available, and integrateeddht technologies, such

as loT, Al, robotics, cloud and Big Data. Platforms should aim at openness and
interoperability between platforms to avoid leick preventing dominant positions of
individual players, and comply with standards and regulation. dBed® need to target
solutions for SMEs and midaps, taking into account interoperability with emerging and
future solutions. This may require the mapping of reference architecture models for
integrating existing sectorial platforms. The interfaces ofpilatgform need to be described

via open specifications and reference implementations need to be developed. A major aim is
to offer platform functionalities that can be generically reused in multiple contexts to support
various types of applications and\gees.

In large-scale piloting pilots are set up that make use of the digital platforms, develop
prototype applications on top of the platforms, and validate the platforms in both reduced,
controlled environments and in rddé use cases. Pilots may qdgplatforms to specific
application needs and validate their relevance for such needs, in order to fostgy taick

large scale deployment. The pilots should cover innovative application scenarios with high
sociaeconomic impact. Demonstration of coag@n between largscale pilots in different
domains and combination of services from different sectors/domains are welcome. The key
need is to deliver interoperable solutions that provide an experience that customers or
businesses require, to test thentomplex regulatory environments, and to give guidance for
secure and safe implementation.

In ecosystem building the takeup of digital platforms is fostered by expanding the
ecosystem of players involved and through opportunities for entrepreneursnbgting new

market openings allowing also smaller and newer players to capture value. For instance, small
and innovative ICT players can develop services/applications with a clear societal and
economic value, on top of the digital platforms. Moreover,taddil smaliscale pilots can be
conducted by SMEs, validating the digital platforms and prototype applications. Experiments

104 Rdevant ongoing initiatives at EU level include the set of Large Scale Pilots called for under the
Internet of Things Focus Area in 2016 (KOI-2016) and the Factories of the Future projects under
FoF11-2016.
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running on top of the pilots, under specific scenarios, will allow for the validation and
acceptance by any actors in the ecosystechusers in particular.

In standardisation, contributions should be made to suitable standardisation bodies-or pre
normative activities, as outlined in the Communication on Priorities of ICT Standardisation
for the Digital Single Markét®.

Projects for gants awarded under topics BXCT-07-20182019, DFICT-08-2019, DTFICT-
092020, DTFICT-10-2019, DTFICT-11-2019, DTFICT-12-2020, and DITDS-01-2019
(located in the SGHealth, demographic change and wellbeing part of the Work programme)
should support a crgal mass of largscale piloting and ecosystem building activities. For
these grants, beneficiaries may strengthen these activities by providing financial support to
third parties in line with the conditions set out in part K of the General Annexes \0fdte
Programme. Consortia need to define the selection process of organisations, for which
financial support will be granted (typically in the order of EUR 50 0A®0 000 per third
partyt%9). Maximum 20% of the EU funding can be allocated to this purpbse.financial
support to third parties can only be provided in the form of grants. The respective options of
Article 15.1 and Article 15.3 of the Model Grant Agreement will be applied.

Proposals should contain an outline business case and industridtagixplcstrategy. They
also need to define clear business models and justify how the results support those business
models.

Expected Impact

Projects are expected to have a high impact on citizens, industry, businesses or public
services. In particular:

1 Increased prospects for future digital industrial platforms by validation of technological
choices, sustainability and reproducibility, of architecture models, standards, and
interoperability, as well as of verification of néunctional characteristics sh as
security and privacy.

1 Strengthened links with other, botteup programmes and initiatives, supported by
regional, national and European policies and funds.

1 Increased number of services and applications operated by European companies,
especially smalbusinesses and entrepreneurs.

1 Significant and measureable contribution to standards en@reative activities.

1 Increased number of platforms, applications, business processes and innovative business
models validated via larggcale piloting.

105 COM(2016) 176 final, 19 April 2016
106 In line with Article 23 (7) of the Rules for Participation the amounts referred to in Article 137 of the
Financial Regulation may be exceeded when this is necessary to achieve the objectives of the action.
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1 Emergence of sustainable ecosystems around digital platforms.

Proposals should describe how the proposed work will contribute to the impact criteria above,
in addition to the expected impacts under the specific topic addressed, and provide KPlIs, the
baseine and targets to measure impact.

Proposals are invited against the following topic(s):
DT-ICT -09-2020: Boost rural economies through crossector digital service platforms

Specific ChallengeRural areas represent most of Europe's territory (91%) andlgtiom

(59%). When measuring against seemnomic indicators rural areas tend to lag behind
urban areas. Lower population and business density make it more challenging to develop
private businesses and public services in rural areas.

Rural areas are kag solve many of the big societal challenges such as climate change or the
sustainable provision of food, biomass and energy. European rural areas are places of great
assets and they can become more attractive if the provision of jobs, basic seriggisiginc

health and care, connectivity, smart transport, and energy solutions, as well as a favourable
climate for entrepreneurship, are ensured. Among the priorities to be addressed, overcoming
the digital divide between rural and urban areas and develdpegotential offered by
increased connectivity and digitisation of rural areas must receive particular attention.

In particular, one key challenge is to overcome the barrier of missing interoperability of smart
object platforms and service platforms tehare and exploit data between them. This should
trigger the emergence of a dynamic rural ecosystem, which in turn can lead to the
development of crosglatform applications that ultimately contribute to increasing economic
growth in rural areas and supptheir contribution to tackling societal challenges.

Scope Proposals are expected to develop and demonstrateftiognt and flexible cross
domain applications through largeale pilots. These should build on an open,-Bdded,
interoperable and &erated loT architecture and include a reference implementation
supporting flexible integration of heterogeneous services. Pilots should bridge the
interoperability gap of the smart object platforms and create markets for seraice
application provides as well as platform operators, supported by a vibrant ecosystem of
developers, service providers and user communities.

In developing the pilots, proposals are expected to address all of the following aspects:

1 The integration of data and information agaifferent platforms for sustainable and
efficient service provision, where appropriate based on Artificial Intelligence. The
approach should showcase platform interoperability in line with relevant standards.

1 To develop an open marketplace with an oppplieation interface for crossutting
services to cater for new business opportunities
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1 Reference implementations including pradfconcept, largescale demonstrations and
validation leveraging on platforms developed elsewhere

1 To create innovation ecosgsns based on OPl atforms for Co
Servicesd, to support citizens and busines

1 The development of pilots demonstrating benefits, -efigtiency, flexibility and
realistic business models rgced in rural areas around existing infrastructure, and to
utilise links to other European, national or private funding sources to leverage
infrastructure delivery.

1 Potential application areas could include one or more of the following: public services,
energy, autonomous robotics transport, logistics, education, tourism, health and care.
The applications should support the implementation of the smart villages c8hcept
oriented towards relatively underdeveloped and remotely located rural areas and
communites. Innovative and technical inspiration could be sought in previous work in
the following domains: smart cities, smart living and ageing well, syantl/or social
farming, forest management, distributed energy, smart logistics and mobility-and e
goverrance.

Pilots should follow an evolutionary agile, welklineated, and lean approach. The developed
platforms should be concurrently validated in at least three-targje regional pilots in rural
settings involving partners with strong relation to pubdiuthorities. The Pilots should
propose scalable technical solutions capable of meeting social and economic targets relevant
to boost new rural services and business.

Key performance indicators should be defined to measure progress on citizen's benefits i
rural areas, quality of life, economic growth, job creation, new business development etc.

Proposals may involve financial support to third parties, particularly for SMEs. Conditions for
third parties support are set out in Part K of the General Ann€Epesortia need to define the
selection process of organisations, for which financial support will be granted. Maximum
20% of the EU funding can be allocated to this purpose. The financial support to third parties
can only be provided in the form of grantde respective options of Article 15.1 and Article
15.3 of the Model Grant Agreement will be applied.

The development of the pilots should follow a participatory approach using where appropriate
well-functioning existing societal groups (including foraexple Local Actions Groups, Rural
networks, public administrations responsible for Rural Development Policies) and liaise with
territorial digital dynamic development. Proposal should develop strategic approaches that
will help policy makers, rural actorsijtizens and project promoters on the ground to deliver
results, considering the comparative strengths and needs of their respective territory, to
improve the implementation of EU policies in rural areas. When necessary, internet providers
should be invaled in the project to ensure connectivity, which is a prerequisite for rural ICT
exploitation.

107 https://enrd.ec.europa.eu/smartdcompetitiveruralareas/smastillages/smarvillagesportal _en
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For this topic, the four activities described in the introductory section 'Platforms and Pilots'
must be applied. Pilot projects are expected to contributeetodhsolidation and coherence
work that will be implemented by the CSA supporting the activities defined under the topic
"DT-ICT-13-2019: Digital Platforms/Pilots Horizontal Activities".

The Commission considers that proposal requesting a contributiortifeoElU of up to EUR
15 million would allow this specific challenge to be addressed appropriately. Nonetheless,
this does not preclude the submission and selection of proposal requesting other amounts.

Expected ImpactFor this topic, the impact criteriaedcribed in the introductory section
'Platforms and Pilots' have to be applied in addition to as many as possible contributions to the
following impact criteria:

1 Validate the brokerage platforms illustrated by an increase of-cutsg applications
andservices

1 Demonstrate and shewase crossectorial platforms interoperability.
1 Demonstrate the benefits of data sharing across platforms from different sectors.

1 Exploration and validation of new industry and business processes and innovative
business modslvalidated in the context of the pilots.

1 Overcome the digital divide between rural and urban areas, and to develop the potential
offered by connectivity and digitisation of rural areas.

1 Improve quality of life in rural areas, higher standard of living semices for citizens.

1 Creation of opportunities for entrepreneurs, notably SMEs, by promoting new market
openings, providing access to valuable datasets and direct interactions with users,
creating new businesses in rural areas.

Type of Action Innovatbn action

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

DT-ICT -12-2020: Al for the smart hospital of the future

Specific ChallengeEuropean health and care systems face a number of challengestdinked

the ageing of the population and an increase in the prevalence of chronic conditions. With
budget constraints, the health and care systems face rising cost pressures for systems and
problems of sustainability. There is a consensus that health systechtonendergo adaption

if they are to adequately respond to future population health needs.

New digital technologies will play a role in transforming health and care systems. In
particular, artificial intelligence and robotics, have the potential to wemshealth and care
facilities across their range of functions from the clinical aspects (screening and prevention,
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diagnosis, treatment, surgical support) to organisational and logistical aspects (such as the
management and distribution of medicines amtewsupplies across the facility). Given that
health facilities such as hospitals consume the major proportion of resources available to
health and care budgets, efficiency gains in these facilities may support sustainability of the
system as a whole.

Innovative Al based systems (robotics, big data, machine learning, autonomous systems,
conversational agents, etc.) have shown considerable promise so far, however their effective
use in the delivery of health and care depends on their successful inte@ati@ctceptation)

within existing health and care facilities such as hospitals, primary care centres and care
homes.

Therefore, piloting at scale is needed to prove the transformative impact of Al. Pilots need to
be embedded in operational health and ca@ttings and built around well specified open
physical and digitd® platforms that are able to demonstrate operational and economic
benefits sufficient to justify wider uptake by health and care policy makers.

Al in this context has the potential to deliver integrated physical and digital services that
address a wide range of healthcare applications, for example in patient care, diagnosis,
treatment and in hospital based laboratory and support services. Bpinicaty and trust
aspects should be addressed, as appropriate.

Scope Devise infacility pilot demonstrators that deliver innovative-Bdsed solutions in a
health and care setting such as a hospital, primary care facility or care home. Pilots should
endle or support clinical, diagnosis and treatment, etc. carried out with clinical outcomes
comparable to human delivered procedures and with comparable results.

Proposals may address any aspect of health facility operations across their range of functions,
such as diagnostics, treatments, logistical aspects, etc. Proposals must indicate how their
proposed solution will perform when measured against particular health and care metrics
suitable for the aspect of operations chosen. Proposal should be deveittpbéalth and

care facility partners and consider wider dimensions such as how they will work within the
broader aspects of impact on resources, staff training and alignment with existing practice.
The deployed solutions should build -Based systems thabmbine digital and physical
services that support individualised and integrated care solutions in care facilities, such as
hospitals, clinics, primary care centres, rehabilitation centres, care homes, etc..

Proposals must clearly demonstrate, in conteélkg integration of autonomous smart
components unpinning Al that physically affect the working environment together with those
that gather and process data and must clearly show how, in a health and care context, direct
and positive impact on effectiverseand efficiency are expected to be achieved.

Proposals must integrate health and care partners in the design of the pilot, the development
of performance indicators, as well as to allow access to the relevant operational environment.

108 Physical components are those thateha physical effect on the working environment, and digital
components are those that gather, process or communicate data.
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Proposals must demdng at e | i kel y fat scaled benefits
demonstrate the effectiveness of any novel service models in providing economic justification
for scaleup investment. Proposals should also identify opportunities for the development of
European standards that enable wide spread adoption and new market creation.

Privacy and cybersecurity issues, including security by design and data integrity should also
be addressed, where appropriate.

Proposals must seek to align with the European &ligitnovation Hub networks and
platforms funded under DTCT-02-2018: Robotics Digital Innovation Hubs (DIH).

When assessing proposals, the Commission will take into account the value of having a
spread of projects addressing different health and caretibns (for instance, surgery,
rehabilitation, logistics in hospital, etc.).

The Commission considers that proposals requesting a contribution from the EU between
EUR 7 and 10 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Emergence of Europedead Al based pilots for the smart hospital of the future, enabled
by open system platforms

1 Demonstration of effectiveness, in use Adfbased technologies, such as smart robots,
in a range of healthcare tasks

1 Engagement of healthcare policy makers, investors, stakeholders and through the pilot.
1 Effective basis for developing deployable applications

1 Reaching a high leveraging effect otmer sources of funding, in particular regional and
national funding

1 Contributing to trust and acceptance building in the Al technology among all
stakeholders (including patients, their formal and informal caregivers, decision makers,
etc.).

Type of Actin: Innovation action

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

DT-ICT -07-20182019: Digital Manufacturing Platforms for Connected Smart Factories

Specific ChallengeDigital manufacturing platfors play an increasing role in dealing with
competitive pressures and incorporating new technologies, applications and services.
Advances are needed in digital manufacturing platforms that integrate different technologies,
make data from the shop floor anketsupply network easily accessible, and allow for
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complementary applications. The challenge is to fully exploit new concepts and technologies
that allow manufacturing companies (especially -cags and SMEs) to fulfil the demands
from changing supply anehalue networks.

Scope a) Innovation Action- Develop and establish platforms for the connected smart
production facilities of the future including their supply chains, driven by EU actors and
safeguarding European interest in an area of key importancéhdoEuropean economy.
Proposals need to address at least two industrial sectors with several different use cases,
especially in their piloting activities. In accordance with the strategy defined in the multi
annual roadmaf® of the FoF cPPP, proposals shlibtiarget at least one of the following
6grand chall engesbo:

1. Agile Value Networks: losize one (2018 call)
2. Excellence in manufacturing: zedefect processes and products (2018 call)

3. The human factor: human competences in synergy with technologicakgso{019
call)

4. Sustainable Value Networks: manufacturing in a circular economy (2019 call)

Reference implementations are preferably developed in-spame, with (as far as possible)
one permissive opesource licence to be selected for all ogenrcecomponents. Where
applicable, APIs and SDKs are made available to third party developers to develop
complementary applications.

For the Innovation Actions in this topic, the four activities and impact criteria as described in
the introducftomrms saercd i Rinl &tPd @t h-acalepildtingande app
ecosystem building activities, proposals may involve financial support to third parties, as
explained in the introductory section OPI atf
deweloping prototype applications on top of digital manufacturing platforms.

b) Coordination and Support Activities are needed to dersifise the Industrial Platform
communities, allowing for easier takg of digital technologies from ongoing and past
research projects to realorld use cases, and supporting the transfer of skills and-koaw
between academia and industry in both directions. Coordination and Support Activities are
targeted in the 2019 call.

The Commission considers that proposals requgst contribution from the EU up to EUR

16 million for l nnovation Actions and up to
addressed appropriately. Nonetheless, this does not preclude submission and selection of
proposals requesting other amounts. [dast one innovation action is supported for each
ogrand challenge6. Maxi mum one proposal wild.l

Expected Impact

109 See roadmap document "Factories 4.0 and Beyonéittpr/www.effra.eu/
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1 Significant increase in the options for SMEs and -gags to integrate different
technologies, unlock the value dfeir data, deploy complementary applications, and to
become a more responsive link in changing supply and value networks.

1 Strengthened competitive position of European platform providers.

1 Increased cooperation between industrial and academic commumitiessgsed synergy
and collaboration between projects.

Type of Action Innovation action, Coordination and support action

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

DT-ICT-08-2019: Agricultural digital integration platforms

Specific ChallengeAgricultural research and innovation supports the sector in coping with a
complex mix of challenges it is facing, including for example the pressures on natural
resources and farm revenues. Knowledgeation and accessible information systems and
tools to monitor, gather, transform and above all share vital information between key
stakeholders can help the sector to become more sustainable. However, as well as the
potential for new knowledge, a subsial part of the existing knowledge and its
underpinning information flows, has yet to be exploited to its full potential. The resulting
performance gap has strong social, ecological and economic implications. An improved
functioning of the agricultural Howledge and innovation systems is needed, for timely
innovation and to speed up the rate of knowledge creation. One of the most important
constraints concerns the limited interoperability and lack of openness of different technical
systems, thus limitinghe choices farmers can make between suppliers of new technologies.
An enhanced interoperability would allow for increased data sharing and the resulting
knowledge generation. Another main constraint is the lack of information on the effectiveness
of new tchnologies which slows down their take up.

Scope Pilots should address all of the below aspects:

1 Building platforms integrating different technologies like Internet of Things (loT)
devices, cloud, photonics, networks, geolocalisation (including throughe& and
EGNOS (the European Geostationary Navigation Overlay Service)) and robotics
combined with applications based on data analytics and knowledge management. There
is a need for a wide adoption of open, interoperable standards to ensure that all
conrected systems can talk to each other, allowing the farmers and relevant other
stakeholders to pick and choose the most appropriate combination of tools from different
suppliers. Pilots will validate the means to achieve high level of interoperability of
different systems through reference architecture, semantics technologies and
standardisation framework that demonstrate communication exchange of data across
different systems and platforms.
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1 Sharing data and generating knowledge via capturing and trangiadirggand precise
information. High precision data capturing and a high degree of data sharing should
serve as basis for decision support systems delivering tailored advice at farm level,
complementing and/or extending advisory services. The core teclemnahblers for
analysing the amounts of data will be lomaintenance, robust and scalable monitoring
and communication systems as well as artificial intelligence and semantics technologies.
These services should include direct and detailed feedback tarther§ on appropriate
practices and management strategies.

1 Developing decision support systems that will include, but are not restricted to, a
benchmarking system on the productivity and sustainability performance of farms,
services, technologies and piees. For this purpose data models and semantic
standards need to be defined to elicit performance indicators and derive decision making,
as well as allowing sharing the data from the different farms.

Pilots in the selected areas should clearly covestipply and demand sides. For lagpale
piloting and ecosystem building, projects in this topic may involve financial support to third
parties to extend the digital innovation space for farmers, advisory services and innovators,
based on a network of fagrand in close cooperation with existing agricultural knowledge
and innovation infrastructures of the different Member States and Associated Countries and
regions. For farmers, the platforms should have a 4t@@lesed advisory and knowledge
disseminatiorservice, including economic and technical benchmarking. It shall cover a large
number of farms, including small farms. Advisory services based on localystams should

be investigated and linked in the pilots. For innovators, the platforms should svtmétlaed,

testing and benchmarking new technologies and services. This should be made possible by
allowing for recruiting pilot farms and/or making available the necessary data.

Proposals should fall under the concept of radtior approach®and allow br strong
involvement of the farming sector in the proposed activities. Projects are required to develop
adequate data governance model(s) defining the terms for access to data owned by another
party. Activities should allow for a wide geographic coveragiin Europe. In addition,
proposals shall cover at least three-sabtors (e.g. arable crops, livestock, vegetable and fruit
production).

For this topic, the four activities and impact criteria described in the introductory section
'Platforms and Pilotshave to be applied. Pilot projects are expected to contribute to the
consolidation and coherence work that will be implemented by the CSA supporting the
activities defined under the topic "BICT-13-2019: Digital Platforms/Pilots Horizontal
Activities".

The Commission considers that proposals requesting a contribution from the EU up to EUR
15 million would allow the areas to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals requesting other amounts.

110 For further infemation on the multactor approach concept please refer to the Introduction to SC2
Work Programme
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Expected Impact

T

Demonstrate measureable benefits from intensified data and information flows across a
wide range of farm types, notably small farms;

Improved and inclusive information flows and management within and among the
targeted agricultural sectoraded on transparent and fair data governance practices;

Identification of user needs, validation of user acceptance, especially demonstration of
viable concepts addressing privacy, security, vulnerability, liability and trust in
connected data spaces;

More information on environmental, social and economic performance of technologies,
practices and management, increasing their respective adoption;

Creation of opportunities for entrepreneurs by promoting new market openings,
providing access to valuabletdaets and direct interactions with users, expanding local
businesses to European scale;

Exploration and validation of new industry and business processes and innovative
business models validated in the context of the pilots.

Type of Action Innovationaction

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

DT-ICT-10-201819: Interoperable and smart homes and grids

Specific _Challenge When energy production is becoming decentralised and ICT is

increasngly present in homes, the integration of renewable energy sources (RES) and
promotion of energy efficiency should benefit from smarter homes, buildings and appliances,
as well as (the batteries in) electric vehicles. Smart homes and buildings are oak cruc
element because system integration and optimisation of distributed generation, storage and
flexible consumption will require interoperable smart technologies installed at building level.

Internet of Things (IoT) enables a seamless integration of hppimmaces with related home

comfort and building automation services allowing to match user needs with the management
of distributed energy across the grid, and to gain access to benefits from Demand Response.

Novel services should lead to more comfortabtnvenient and healthier living environment

at lower energy costs for consumers whilst enabling an active participation of consumers in

the energy system and energy markets.

Scope The aim of the pilot is to exploit 10T reference architectures modetsatioav for

combining services for home or building comfort and energy management, based on
platforms that enable the integration of relevant digital technologies like 10T, Al, cloud and

big data services and where applicable, combined with blockchainolegres. Energy
services, where appropriate, can be combined with additionaémengy services and foster

Part 5.i- Pagel46of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

the takeup of smart energy communities (in particular peepeer energy markets). The aim

is also to demonstrate platforms through a lecme pilot for experimentation and eo
creation with users under rdde conditions in interaction with the electricity and wider
energy system, and to demonstrate the benefits of energy management through IoT
application and services for the users. The egad architecture should allow for third party
contributions that may lead to new value added services both in energy and the home/building
domain.

This shall be done by developing interoperability and seamless data sharing, through aligning
existing standrds from the utility and ICT domains, across the devices and systems to enable
innovative building energy management services, with the aim to save costs to consumers, to
facilitate the integration of renewable energy from distributed intermittent soantkedo

support energy efficiency. The pilot needs to demonstrateapidglay energy management
solutions within the home, by taking into account legacy of existing smart home or building
solutions, mapping their approach to common architecture modgisn@tementing relevant
standards (such as SAREF). Pilots need to ensure interoperability in the communication
interfaces between smart devices and from the smart device to the gateway/energy manager
and/or to the cloud, i.e. a service provider that useslata generated from the device, so that
smart home services can also be used for the benefit of the electricity and wider energy
system. Selected pilots should promote the use of these interoperable solutions as widely as
possible involving many differg types of appliances (e.g. including whifeods, heating,
cooling and ventilation, home & building automation energy management, metering and
control, batteries, photovoltaic panels, charging for electric vehicles), and explore the need for
further stadardisation and legislation. Pilot work plans should include feedback mechanisms
from the users to allow adaptation and optimisation of the technological and business
approach to the particular use case.

The selected largscale pilot shall in particuladaress all of the following issues:

1 demonstrate scalability and stimulate spiler effects; demonstrate that such platforms
lead to a marketplace for new services in EU homes and buildings; identify best
practices, inter alia for consumer involvementjrigtallation, and in sales packages of
devices and services;

1 for largescale piloting and ecosystem building, proposals shall involve financial support
to third parties, in particular SME's and stapts, to support the incorporation of users of
the pilos, developers of additional applications, replication of the pilots through new
sites or new connected devices, and complementary assessment of the acceptability of
the use case where appropriate;

1 the selected project shall cover the whole value chailofibased services: appliance
manufacturers and technology providers, ICT suppliers, energy suppliers, as well as
independent aggregators or energy service companies (ESCOs), and one or more grid
service operators (transmission system operators (TSOs)detdgbution system
operators (DSOs));
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1 the selected project is expected to contribute to the consolidation and coherence work in
cooperation with similar Edunded projects! through the BRIDGE initiativé'? and
the CSA supporting the activities defined under -<IQTT-13-2019: Digital
Platforms/Pilots Horizontal Activities a)" below by contributing their results of
horizontal nature (interoperability approach, standards, security and privacy approaches,
business validation and sustainability, methodologies, metrics, etc.);

1 link with Member States' and Associated Countries' initiatives in this area.

For this topic, the four activities and impact criteria described in the introductory section
'Platforms and Pils' have to be applied. The Commission considers that proposals requesting

a contribution from the EU up to EUR 30 million for Innovation Actions would allow the
areas to be addressed appropriately. Nonetheless, this does not preclude submission and
selecton of proposals requesting other amounts.

Expected Impact

1 Increasing number of energy apps/services and home devices and appliances that are
connected through the Internet allowing to shift consumption according to wholesale
market or gridconstraintsrelated price signals.

1 Validation of user acceptance, as well as demonstration of viable concepts that ensure
privacy, liability, security and trust in connected data spaces.

1 Accelerated wider deployment and adoption of I0T standards and platforms in smart
homes and buildings in Europe and development of secure;effestive and
sustainable European I0oT ecosystems and related business models.

71 Demonstration that such platforms lead to a marketplace for new services in EU homes
and buildings with opportungs also for SMEs and starps.

1 Contribution to increasing the use of renewable energy and increased energy efficiency,
offering access to cheaper and sustainable energy for consumers and maximising social
welfare.

Type of Action Innovation action

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

DT-ICT -11-2019: Big data solutions for energy

Specific Challenge Tomorrow's energy grids consist of heterogeneous interconnected
systems, of an increasing mber of smalscale and of dispersed energy generation and
consumption devices, generating huge amounts of data. The electricity sector, in particular,

1l Wherever appropriate, actions should seek synergies from other R&I initiatives [H&CBEE-13-
201820192020, LGSC3EC-1-201820192020, LGSC3ES5-2018-2020.
12 http://www.h20206bridge.eu/
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needs big data tools and architectures for optimized energy system management under these
demanding contons.

Scope Innovation Actions targeting largescale pilot tesbeds for big data application in the
energy sector. The aim is to develop/pilot and deploy a reference architecture fecklege
multi-party data exchange, management & governance ahtime processing (including
distributed/edge processing) in the energy sector and to translate this reference architecture
into an open, modular data analytics toolbox for the safe and effective operation of grids and
provision of innovative energy seces. The reference architecture should ensure
compatibility with legacy formats, interfaces and operating systems of the energy system,
allow replication and scalep, be compliant with applicable EU standards, and should enable
the integration of relevartigital technologies like 10T, Al, cloud and big data services. The
analytics toolbox shall be able to handle a wide variety of data and support the development
of a wide range of energy services, at least to increase the efficiency and reliability of the
operation of the electricity network (e.g. by predictive maintenance), to optimize the
management of assets connected to the grid (in particular-stasfrenewable electricity
generation and those used for demand response), to increase the effiogreymdort of
buildings, and to deisk investments in energy efficiency (e.g. by reliably predicting and
monitoring energy savings). Proposers should demonstrate that they have access to
appropriate largscale and realistic datasets, and should invadvenany as necessary of the
following types of participants: network operators, suppliers, independent aggregators,
ESCO's, power exchanges, building management and renovation sectors, software
integrators/developers. Proposals should address, as apgromralytics, simulation,
prediction, cloud computing. Projects shall collaborate withf@itdled projects through the
BRIDGE initiative '3

For this topic, the four activities and impact criteria described in the introductory section
'Platforms and Pilot$iave to be applied.

The Commission considers that proposals requesting a contribution from the EU of around 10
million EUR would allow this area to be addressed appropriately. Nonetheless, this does not
preclude submission and selection of proposals réiggesther amounts.

All grants under both subtopics will be subject to Article 30.3 of the grant agreement
(Commission right to object to transfers or licensing).

Expected ImpactProposals should address the following impact crit@riayiding metrics
to measure succesghere appropriate:

1 Effective integration of relevant digital technologies in the energy sector, resulting in
integrated value chains and efficient business processes of the participating
organizations;

113 http://www.h20206bridge.eu/
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1 Enhancing energy asset managemertreiasing consumer participation and innovative
network management, creating new dditizen business models and opportunities and
innovative energy services;

1 Contribution to increasing the use of renewable energy and increased energy efficiency
based oroptimised energy asset management, offering access to cheaper and sustainable
energy for energy consumers and maximising social welfare;

1 New datadriven paradigms for energy management systems able to deal with increased
complexity of the energy systems;

1 Improving availability of big data and big data management & analysis facilities for real
life scale research, simulation and test purposes.

Type of Action Innovation action

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

DT-ICT -13-2019: Digital Platforms/Pilots Horizontal Activities

Specific ChallengeCoordination and Support activities are needed to support the operation of
the pilot projects under the Platforms and Pilots topics in this Focus Area, and to support
exploitation of the outcomes of these projects. These activities are expected to identify
synergies among the pilot projects of the Focus Area, to promotefertésation, and to
exchange begiractices and lessons learned. There is a need to increase coverage in
technological, application, innovation, and geographic terms of these progectvell as
improve their engagement with relevant external stakeholders, and their links with
regional/national and other European initiatives.

In addition, coordination and support activities are needed to pave the way for future digital
industrial patforms in another promising sector, the construction sector. There is major
improvement potential in optimising resource use, environmental performance, health,
comfort, and resilience to climate change.

Scope a) Support pilot activities and knowledge tansfer across different sectors
Coordination of the selected platform and pilot projects under the topics of this Focus Area,
and where applicable with similar initiatives in Member States and Associated Countries, and
with standardisation initiatives amsdipport in ecosystem building to increase the impact of the
overall set of projects. Exploitation of synergies between techndlaggd platform and pilot
activities such as loT and data value chains and the sgmtoific platform and piloting
projectsof the Focus Area related to issues such as architecture, interoperability and standards
approaches. Exchange on requirements for the development of common methodologies for
design, testing and validation and for success and impact measurement. Furthermore
proposals need to promote the results obtained, support the enlargement of the ecosystems
around the projects, facilitate the access for entrepreneurs/API developers/Makers and SMEs
in general, and support the transfer of skills and khow to industry.
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b) Legal, regulatory and security support: Further development and exploitation of security

and privacy mechanisms towards best practices for digital platforms and pilots including
contribution to prenormative activities and to standardization; regulatord legal support in
relation to data ownership and protection, security, liability, across sector legislations. The
corresponding activities will be developed and addressed in the pilots and consolidated at
programme level under this horizontal sup@ativity line.

c) Preparation of a digital industrial platform for the construction sector: proposals
should bring together relevant stakeholders and define a reference architecture for a digital
industrial platform for the construction sector that incesaproductivity and optimises
material usage in the construction sector, including for SMEs. It needs to take into account the
recently developed framework with core indicators to assess the environmental performance
of buildings, including circular economaspects'®. Proposals should take stock of other
ongoing initiatives, promote mutual learning and coordination, and identify knowledge and
intervention gaps. Widespread use of Building Information Modelling and building passports
will promote information Baring about different resources and their life cyclesjse of
materials, productive processes, including improved engineering, procurement and supply
chain management and are therefore part of the scope.

Proposals should address only one of the alpeemtioned subtopics a), b), or c). The
Commission considers that proposals requesting a contribution from the EU up to EUR 2
million for a) and EUR 1 million for each of b) and c) would allow above areas to be
addressed appropriately. Nonetheless, this dmgspreclude submission and selection of
proposals requesting other amounts. At least one coordination and support action is supported
for each of the areas above.

Expected Impact

1 Tangible contributions from European key players to actively engagehethlatform
building process;

1 Efficient information sharing across the programme stakeholders for horizontal issues of
common interests;

1 Maintaining and extending an active exystem of relevant stakeholders, including
startups and SMEs;

1 Validation inusage context of usability, risk and security assessment and identification
of gaps related to trust, security and privacy, respect for the scarcity and vulnerability of
human attention, and liability and sustainability;

1 Strengthening of the role of EU othe global scale, in particular in terms of
standardisation activities and access to foreign markets;

114 http://ec.europa.eu/environment/eussd/buildings.htm
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1 Increased prospects on productivity improvements in the construction sector, and on a
contribution to a more sustainable construction sector.

Type of Acion: Coordination and support action

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

Conditions for the Call - Digitising and transforming European industry and services:
digital innovation hubs and platforms

Opening date(s), deadline(s), indicative budgétts):

Topics (Type of Action) Budgets (EUR million) Deadlines

2018 2019 2020

Opening: 31 Oct 2017

DT-ICT-02-2018 (IA) 64.00 17 Apr 2018
DT-ICT-02-2018 (CSA) 2.00

DT-ICT-06-2018 (CSA) 1.00

DT-ICT-07-20182019 (IA) 48.00

Opening: 26 Jul 2018

DT-ICT-08-2019 (IA) 30.00'1¢ 14 Nov 2018
DT-ICT-10-201819 (IA) 15.00''" 15.00
DT-ICT-13-2019 (CSA) 4.00

Opening: 16 Oct 2018

DT-ICT-01-2019 (IA) 48.00 02 Apr 2019
DT-ICT-01-2019 (CSA) 1.00

DT-ICT-07-20182019 (1A) 45.00

115 The DirectorGeneral responsible for the call may decidepen the call up to one month prior to or

after the envisaged date(s) of opening.

The DirectorGeneral responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels local time.

The budget amounts for the 2020 budgetsargiect to the availability of the appropriations provided

for in the draft budget for 2020 after the adoption of the budget 2020 by the budgetary authority or, if
the budget is not adopted, as provided for in the system of provisional twelfths.

116 of which EUR 15.00 million from the 'Food security, sustainable agriculture and forestry, marine,
maritime and inland water research and the bioeconomy' WP part.
e of which EUR 15.00 million from the 'Secure, clean and efficient energy' WP part.
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DT-ICT-07-20182019 (CSA) 2.00

DT-ICT-11-2019 (IA) 30.0018

Opening: 09 Jul 2019

DT-ICT-03-2020 (CSA) 1.00 13 Nov 2019
DT-ICT-03-2020 (IA) 70.00
DT-ICT-05-2020 (IA) 30.50

Opening: 19 Nov 2019

DT-ICT-04-2020 (IA) 19.00 22 Apr 2020
DT-ICT-09-2020 (IA) 30.001%°
DT-ICT-12-2020 (IA) 40.00*%°

Overall indicative budget 130.00 175.00 190.50

Indicative timetable for evaluation and grant agreement signature

For single stage procedure:

1 Information on the outcome of the evaluation: Maximum 5 months from the final date
for submission; and

1 Indicative date for the signing of grant agreements: Maximum 8 months from the final
date for submission.

Eligibility and admissibility conditionsThe conditions are described in General Annexes B
and C of the work programme.

Evaluation criteria, scoring and thresholdhe criteria, scoring and threshold are described in
General Annex H of the work programme.

Evaluation Proceduré&’he procedure for setty a priority order for proposals with the same
score is given in General Annex H of the work programme.

The full evaluation procedure is described in the relegaitde published on the Funding &
Tenders Portal.

Grant Conditions

118 of which EUR 1500 million from the 'Secure, clean and efficient energy' WP part.

119 of which EUR 15.00 million from the 'Food security, sustainable agriculture and forestry, marine,
maritime and inland water research and the bioeconomy' WP part.

120 of which EUR 15.00 milbn from the 'Health, demographic change and wellbeing' WP part.
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DT-ICT-01-2019, DF
ICT-02-2018, DFICT-
03-2020, DTFICT-04
2020, DTFICT-05
2020, DTFICT-07-
20182019, DTFICT-
08-2019, DFICT-09
2020, DFICT-10
201819, DT-ICT-11-

2019, DFICT-12-2020

Consortium agreement

For grants awarded under this topic for Innovation acti
beneficiaries may provide support to third parties as describ
part K of the General Annexes of the Work Programme.
support to third parties can only be provided in the form
grants. The respective options of Article 15.1 and Article 15.
the Model Grant Agreement will be applied.

All topics of this call

Members of consortium are required to conclude a consot
agreement, in principle prior to the signature of the g
agreement.
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Call - Cybersecurity

H2020-SU-ICT-20182020

Within the next decade cybersecurity and privatgchnologies should become
complementary enablers of the EU digital economy, ensuring a trusted networked ICT
environment for governments, businesses and individuals. The EU ambition is to become a
world leader in secure digital economy. The compliancehef European infrastructures,
products and services with relevant directives/regulations (e.g?NE&BDAS!?2, GDPR%,
proposal for an-®rivacy regulation, proposal for a Cybersecurity'Att and standards will
promote trust and confidence to the Europeamsemers and providers/suppliers, paving the
way for a competitive, trustworthy Digital Single Market.

The Communication on Strengthening Europe's Cyber Resilience System and Fostering a
Competitive and Innovative Cybersecurity Industtghaped the main ritied challenges and
several strategic initiatives to address them. The Cybersecurity contractual Public Private
Partnership (cPPP) was established in July 2016 aiming at building trust among Member
States and industry by fostering cooperation at earlyestag the research and innovation
process and helping to align demand and supply. It has been an important mean of
consultation providing input for H2020 WP202820 and it will facilitate the engagement of
endusers in sectors that are important benefiesaand customers of cybersecurity solutions
(e.g. energy, transport, health, finance) towards defining and providing to the industry their
sectorspecific digital security, privacy and data protection common requirements. The topics
below belonging to ils Cybersecurity call are part of the contribution of the Commission to
the cybersecurity cPPP. They also contribute to the Focus Area "Boosting the effectiveness of
the Security Union".

The European Commission has recently adopted a proposal for a Regafahe European
Parliament and of the Council establishing the European Cybersecurity Industrial, Technology
and Research Competence Centre and the Network of National Coordination ‘E&otres
support the development of the technological and industiégabilities necessary to
autonomously secure its digital economy and increase Europe's competitiveness with regard
to cybersecurity and privacy. Four pilot projects are launched under Horizon2020 LEIT ICT,

121 Directive (EU) 2016/1148 of the European Parliament and of the Council of 6 July 2016 concerning
measures for a high common level of security of network and information systems acros®the Un

122 Regulation (EU) No 910/2014 of the European Parliament and of the Council of 23 July 2014 on
electronic identification and trust services for electronic transactions in the internal market and
repealing Directive 1999/93/EC.

123 Regulation (EU) 2016/8 of the European Parliament and of the Council of 27 April 2016 on the
protection of natural persons with regard to the processing of personal data and on the free movement of
such data, and repealing Directive 95/46/EC (General Data Protection Regulatio

124 Proposal for Regulation of the European Parliament and of the Council on ENISA, the "EU
Cybersecurity Agency”, and repealing Regulation (EU) 526/2013, and on Information and
Communication Technology cybersecurity certification ("Cybersecurity Act")

125 Brussels, 5.7.2016 COM(2016) 410 final.

126 COM(2018)630
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as a result of the 2018 call for the topic-81¥-032 018 #AEstablishing and
for a Cybersecurity Competence Network to develop and implement a common Cybersecurity
Research & I nnovation Roadmapo. Proposal s s
with these four projects and aladth similar ongoing projects funded under H2020, and take
account of the results and work done in other relevant H2020 projects on
cybersecurity/privacy.

For more details about the impact of the focus area, please refer to the annex 1 of the general
introduction to the work programme.

Proposals under this call may be subject to security scrutiny if they could potentially lead to
securitysensitive results that should be classified (see guide for classification).

Proposals under this call should consider televant human factor and social aspects when
developing innovative solutions.

Proposals are invited against the following topic(s):
SUW-ICT -01-2018: Dynamic countering of cyberattacks

Specific ChallengeThe prevention of and the protection againsicki$ that target modern

ICT components, complex ICT infrastructures and emerging technologies (e.g. IoT) remains a
difficult task. The complexity of heterogeneous collections of hardware and software
components finds its roots in the diversity of develophoentexts and of levels of maturity,

in the growing means of networked interactions, in the massive exchange of information and
data, and in the varied schedules of systems lifecycles that generate highly dynamic
behaviours. The increase of encryptedwvBoover the Internet should lead to adopt new
techniques for detection of suspicious cyber activities and traffic patterns, and for
classification of flows, while keeping privacy and confidentiality. Another relevant challenge
is to use machine learningdanalytics for cybersecurity.

Scope Proposals are invited against at least one of the following two subtopics:
a) Cyber-attacks management advanced assurance and protection

Innovative, integrated and holistic approaches in order to minimize attacicesithrough
appropriate configuration of system elements, trusted and verifiable computation systems and
environments, secure runtime environments, as well as assurance, advanced verification tools
and securdy-design methods. This may entail a wholeieserof activities, including
behavioural, social and human aspects in the engineering process until developed systems and
processes address the planned security/privacy/accountability properties.

Proposals should explore how recent progress in artifiti@lligence, in deep learning and in
other related technologies can be used to provide breakthroughs in the fight against cyber
attacks (e.g. recognition of malicious activities on the network). Deep learning applications
may also be used for cyber thraatelligence in anticipation of cyberattacks to identify
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mal i cious activity trends in the cyber spac
and techniques.

Proposals may also cover secure execution environments not only including the execution
platforms themselves plus the operating systems, but also the mechanisms (e.g. security
supporting services, authentication/access control mechanisms) that ensure an adequate level
of security, privacy and accountability in the execution of all processes.

Proposals are encouraged to provide mechanisms for informing the users on their
security/privacy levels, for providing warnings and assisting them in handling security and
privacy related incidents.

b) Cyber-attacks managemeni advanced response andecovery

Innovative capabilities to dynamically support human operators (e.g. Incident Response
professionals), in controlling response and recovery actions, including information
visualization. The capabilities should include the assessment how attageyqe in a
particular infrastructure and/or across interconnected infrastructures (e.g.-citencke
graphs) and what the best measures are to withstand and recover from a threat/attack,
including the convergence with measures beyond cyber that caedaked (e.g. security
policies).

Proposals should address the useaoid the contribution toappropriate threat intelligence
sources as well as the share of information with relevant parties (e.g. industry cooperation
groups, Computer Security InciddRésponse TeamsCSIRTS).

Proposals should explore forensics, penetration testing, investigation and attack attribution
serviceslocal or remoteto achieve proper identification and better protection against future
attacks and zerday vulnerabilities. fAproaches can include the combination of massive data
and logs collection from various sources (e.g. network traffic, dark web) to facilitate
investigation on security alerts and to find suspicious files trajectories in order to have the
most appropriate esponse. Efficient utilization of both structured data (e.g. logs) and
unstructured data (e.g. data coming from social networks such as pictures, tweets, discussions
on forums) should be addressed.

Applicants should also consider the efficient handling. (elassification, anomaly detection)
of encrypted network traffic and in particular where data stays encrypted, while keeping
compliance with end userdéds privacy requireme

Proposals need to consider dynamic, evidence based security and privacy essmass
methodologies and management tools targeting emerging/advanced technologies (e.g. IoT,
virtualised and serviceriented systems/networks).

Proposals are encouraged to provide mechanisms for informing the users on their
security/privacy levels, foproviding warnings and assisting them in handling security and
privacy related incidents.
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The outcome of the proposal is expected to lead to development up to Technology Readiness
level (TRL) 6; please see Annex G of the General Annexes.

The Commission caiders that proposals requesting a contribution from the EU of between
EUR 4 and 5 million would allow this area to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

For grants warded under this topic for Innovation Action the Commission or Agency may
object to a transfer of ownership or the exclusive licensing of results to a third party
established in a third country not associated to Horizon 2020. The respective optioklef Arti
30.3 of the Model Grant Agreement will be applied.

Expected ImpaciShort/medium term

1 Enhanced protection against novel advanced threats.

1 Advanced technologies and services to manage complex-attaeks and to reduce the
impact of breaches.

1 The techological and operational enablers ofageration in response and recovery will
contribute to the development of the CSIRT Network across the EU, which is one of the
key targets of the NIS Directive.

Long term

1 Robust, transversal and scalable ICT infiastires resilient to cybeattacks that can
underpin relevant domain specific ICT systems (e.g. for energy) providing them with
sustainable cybersecurity, digital privacy and accountability.

Type of Action Innovation action

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

SUW-ICT -02-2020: Building blocks for resilience in evolving ICT systems

Specific ChallengeAlgorithms, software and hardware systems must be designed having
security, privacy, data ptection, fault tolerance and accountabiifyin mind from their

design phase in a measurable manner, taking into account -fuaofe advanced
cryptographic means. Relevant challenges include: (a) to develop mechanisms that measure
the performance of IC$Systems with regards to cybersecurity and privacy and (b) to enhance
control and trust of the consumer of digital products and services with innovative tools aiming
to ensure the accountability of the security and privacy levels in the algorithms, in the
software, and ultimately in the ICT systems, products and services across the supply chain.

Scope Proposals are invited against at least one of the following three subtopics:

127 ifAccountabilityo in the meaning |1 SO IEC/2015.
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a) Cybersecurity/privacy audit, certification and standardisation

Innovative appwaches to (i) design and develop automated security validation and testing,
exploiting the knowledge of architecture, code, and development environments (e.g. white
box) (ii) design and develop automated security verification at code level, focusing on
scdable taint analysis, informatieftow analysis, contreflow integrity, security policy, and
considering the relation to secure development lifecycles, (iii) develop mechanisms, key
performance indicators and measures that ease the process of certifatatiee level of
services and (iv) develop mechanisms to better audit and analyse open source and/or open
license software, and ICT systems with respect to cybersecurity and digital privacy. These
approaches may be accompanied by creating informatiors hasmeasure and assess the
security of digital assets. Proposals should make use of existing standards to the extent
possible, and should strive to contribute to relevant standardisation efforts.

b) Trusted supply chains of ICT systems

Innovative approaas to (i) develop advanced, evidence based, dynamic methods and tools
for better forecasting, detecting and preventing propagated vulnerabilities, (ii) estimate both
dynamically and accurately supply chain cyber security and privacy risks, (iii) design and
develop security, privacy and accountability measures and mitigation strategies for all entities
involved in the supply chain, (iv) design and develop techniques, methods and tools to better
audit complex algorithms (e.g. search engines), interconneCeaddmponents/systems (v)
devise methods to develop resilient systems out of potentially insecure components and (vi)
devise security assurance methodologies and metrics to define security claims for composed
systems and certification methods, allowingrhamnisation and mutual recognition based
primarily on evidence and not only on trust.

The trusted supply chain for ICT systems/components should be considered by proposals in
its entirety, in particular by addressing the 10T ecosystems/devices that aoé tharsupply
chain.

c¢) Designing and developing privacifriendly and secure software and hardware

Innovative approaches to establish methods and tools for (i) security and privacy requirements
engineering (including dynamic threat modelling, dynaimitack trees, attack ontologies,
dynamic taxonomies and dynamic, evidence based risk analysis), (ii) embedded algorithmic
accountability (in order to monitor the security, privacy and transparency of the
algorithms/software/systems/services), (iii) syst®ie consistency including connection
between models, security/privacy/accountability objectives, policies, and functional
implementations, (iv) metrics to assess a secure, reliable and phikaly development,

(v) secure, privacyriendly and accouability-enabled programming languages (including
machine languages), hardware design languages, development frameworks, as well as secure
compilation and execution, (vi) novel, secure and prisfaeyndly IoT architectures enabling
consistent trustworthyra accountable authentication, authorization and accounting services
across loT devices/ecosystems with enhancement of Public Key Infrastructures (PKIs) aiming
to support PKI services (e.g. registration, revocation) for loT devices.
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For each of the sutmpics above, the outcome of the proposals is expected to lead to
development up to Technology Readiness level (TRL) 5.

The Commission considers that proposals requesting a contribution from the EU of between
EUR 4 and 5 million would allow this area to bedesksed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

For grants awarded under this topic for Research and Innovation Action the Commission or
Agency may object to a transfer of ownersbaipthe exclusive licensing of results to a third
party established in a third country not associated to Horizon 2020. The respective option of
Article 30.3 of the Model Grant Agreement will be applied.

Expected ImpaciShort/medium term

1 Improved market gmortunities for the EU vendors of security components.

1 Increased trust both by developers using/integrating the ICT components and by the end
users of IT systems and services.

1 Protect the privacy of citizens and trustworthiness of ICT .
1 Acceleration othe development and implementation of certification processes.
Long term

1 Advanced cybersecurity products and services will be developed improving trust in the
Digital Single Market.

1 The use of more harmonized certification schemes will increase the business cases for
cybersecurity services as they will become more reliable.

1 Validation platforms will provide assessments with less effort compared with nowadays
and assure a better congpice with relevant regulations and standards.

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.

SUWICT -03-2018: Establishing and operating a pilot for a @bersecurity Competence
Network to develop and implement a common Cybersecurity Research & Innovation
Roadmap

Specific ChallengeEU's strategic interest is to ensure that the EU retains and develops
essential capacities to secure its digital economyasiructures, society, and democracy.
Europe's cybersecurity research, competences and investments are spread across Europe with
too little alignment. There is an urgent need to step up investment in technological
advancements that could make the EU'staligbingle Market more cybersecure and to
overcome the fragmentation of EU research capacities. Europe has to master the relevant

Part 5.i- Pagel60of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

cybersecurity technologies from secure components to trustworthy interconnected IoT
ecosystems and to sdléaling software. &opean industries need to be supported and
equipped with latest technologies and skills to develop innovative security products and
services and protect their vital assets against cyberattacks. This should contribute inter alia to
achieve the objective &uropean strategic autonomy.

The Public Private Partnership on Cybersectffiyreated in 2016 was an important first step
aiming at triggering up to EUR 1.8 billion of investment. However, the scale of the
investment under way in other parts of the waldjgests that the EU needs to do more in
terms of investment and overcome the fragmentation of capacities spread across the EU. In
this context in a recent Joint CommunicatfSthe Commission announced the intention to
create a Cybersecurity Competencevidek with a European Cybersecurity Research and
Competence Centre.

Scope The objective of this topic is to scale up existing research for the benefit of the
cybersecurity of the Digital Single Market, with solutions that can be marketable. For this,
participants should in parallel propose, test, validate and exploit the possible organisational,
functional, procedural, technological and operational setup of a cybersecurity competence
network with a central competence hub. Projects under this topic will hald and
strengthen cybersecurity capacities across the EU as well as provide valuable input for the
future setup of the Cybersecurity Competence Network with a European Cybersecurity
Research and Competence Centre as mentioned by the Joint Commutnicatio

To achieve the above, support will go to consortia of competence centres in cybersecurity to
engage together in:

1 Common research, development and innovation in next generation industrial and civilian
cybersecurity technologies (including duede), apptations and services; focus should
be on horizontal cybersecurity technologies as well as on cybersecurity in critical sectors
(e.g. energy, transport, health, finance, eGovernment, telecom, space, manufacturing);

1 Strengthening cybersecurity capacitiesoas the EU and closing the cyber skills gap;

1 Supporting certification authorities with testing and validation labs equipped with state
of the art technologies and expertise.

Each proposal should bring together cybersecurity R&D&I centres in Europeitfesgrsity
labs/public or private noeprofit research centres) to create synergies and scale up existing
competences and demonstrated strengths to the European level. Proposals should take into
consideration relevant active digital ecosystems and pphliate cooperation models and

focus on solving technological and industrial challenges. The centres within the proposal
should aim to collectively develop and implement a Cybersecurity Roadmap covering the
above and addressing multiple and complementaryersgourity disciplines (e.g.

128 C(2016) 440 final
129 Joint Communication to the European Parliament and the Council: Resilience, Deterrence and Defence:
Building strong cybersecuyitfor the EU, JOIN (2017) 450 final
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cryptography, network security, application security, loT/cloud security, data integrity and
privacy, secure digital identities, security/crisis management, forensic technologies, security
investigation, cyber psychology, bsecurity). When developing the Roadmap the results of
the work done by the cPPP on cybersecurity, notably its Strategic Research and Innovation
Agenda, will serve as a starting point. Consideration should also be given to the relevant work
of ENISA, Europoland other EU agencies and bodies.

The Roadmap should include targets to be achieved with deliverables by the end of the project
(typically three to four years) that constitute clear milestones in its implementation, as well as
priorities to be addressed ihe future by the Cybersecurity Competence Network.

To implement this Roadmap, partners in the proposal(s) are expected to set up a functional
network of centres of expertise with a coordinating "competence centre" (this role should be
undertaken by onef the partners in the network, with the necessary capacity, resources and
experience). Work includes the assessment of various organisational and legal solutions for
the Cybersecurity Competence Network, taking into account various criteria, including the
EU mechanisms and rules, national and regional funding structures, as well as those offered
by industry. Based on the above work, a governance structure should be proposed (i.e.
business model, operational and decismakking procedures/processes, tecbhgms and
people) and will be implemented, tested and validated in the demonstration cases (see below)
involving all partners in the network to showcase (in a measurable manner) its performance
and optimise the suggested governance structure.

Projects willdemonstrate the effectiveness of their selected governance structure by providing
collaborative solutions to enhance cybersecurity capacities of the network and develop cyber
skills (e.g. by looking at models to align cybersecurity curricula at gradoategpaduate
levels; align cybersecurity certification programmes; classify skills with work roles).

Projects should ensure outreach, to raise knowledge and awareness of cybersecurity issues
among a wider circle of professionals, where possible in coapenaith EU and national
efforts, and to spread the developed expertise.

Projects should also include industrial partners and their cybersecurity research collaborators
to create synergies and: (a) collaboratively identify and analyse scalable (shartignid/|
term3% cybersecurity industrial challenges in the selected sectors and (b) demonstrate their
ability to collaborate in developing appropriate solutions to solve critical challenges through
(not less than four) research and innovation demonstratios. case

These demonstration cases will constitute the core part of the work to be done within the
project. They will be based on a specific research & development roadmap to tackle selected
industrial challenges and will implement it covering a complete ramfgectoities, from

130 Short termreferring to cybersecurity challenges in existing industrial products that can be addressed by
the research and computational capabilities of the Netwoddium termreferring to cybersecurity
challengesn upcoming products that can be addressed by the research and computational capabilities
of the Network and the Center afmhg term high risk research for challenges that will shape new
policies for longterm innovation capabilities requiring computati and research capacities beyond
the existing ones by the Network.
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research & innovation through testing, experimentation and validation to certification
activities.

Projects under this topic are implemented as a programme through the use of complementary
grants. The respective options of Article 2,iélg 31.6 and Article 41.4 of the Model Grant
Agreement will be applied. Proposals shall therefore foresee resources for clustering activities
with other projects funded under this topic to identify synergies, best practices aradfkick

the process of cating the network involving the stietworks already created by awarded
projects. This task will contribute to the actual-sptof the Cybersecurity Competence
Network and a European Cybersecurity Research and Competence Centre at a later stage.

A propos& must involve distinct cybersecurity R&D&I excellence centres in Europe (e.g.
university labs, public or private ngofit research centres, taking into consideration public
private cooperation models and the ecosystems around them), with complemeptatiges

from at least 9 Member States or Associated Countries. With the aim of reinforcing
technology and industrial capacity as widely as possible across Europe, proposals should
include a substantial representation of the most relevant RD&I excellesicgss in Europe,

with a widespread European coverage and good geographical balance of activities as regards
the scope of work. This will ensure the proposals meeting the policy goals of the initiative of
supporting the establishment of the future Cybeusity Competence Network with a
European Cybersecurity Research and Competence Centre of the European Union.

The consortium in a proposal must involve at least 20 partners.

A proposal should also include industrial partners from various (not less tisact8js (e.qg.
telecom, finance, transport, eGovernment, health, space, defence, manufacturing) that will be
involved in the demonstration cases.

The support and involvement of the relevant governmental bodies and authorities (e.g. for
monitoringandassesi ng t he pr oj ect soycles)wibheconsderedwagsanng t |
asset.

The Commission considers that proposals requesting a contribution of up to EUR 16 million
would allow this specific challenge to be addressed appropriately. Nonethielesids not
preclude submission and selection of proposals requesting other amounts.

For grants awarded under this topic the Commission may object to a transfer of ownership or
the exclusive licensing of results to a third party established in a thirdrgowt associated

to Horizon 2020. The respective option of Article 30.3 of the Model Grant Agreement will be
applied.

Under this call topic, the beneficiaries nominated as project coordinators cannot, in this
capacity, be awarded more than one graninfiihe European Union budget. In case an
applicant organisation appears as coordinator in more than one proposal, only the last
submitted proposal will be considered for evaluation. This approach should allow different
governance models to be tested throthg$ topic and provide a wide range of complementary
outcomes, including lessons learnt, for the futuraupet
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Expected Impact

1 Cybersecurity solutions, products or services for the identified critical challenges,
increasing the cybersecurity of the béd Single Market , in particular for sectors from
which stakeholders are involved,;

1 A feasible, sustainable governance model for the Cybersecurity Competence Network
developed and tested through successful pilot projects addressing selected industrial
chdlenges;

1 Clearly demonstrated strengthening of Member States' research and innovation
competence and cybersecurity capacities, also within their national cybersecurity
ecosystems, to meet the increasing cybersecurity challenges;

1 Synergies between expertsi various cybersecurity domains demonstrated;
1 Bridges built between the network and industrial communities;

1 Research and Development programme with a common Research and Innovation
Roadmap reflecting all different cybersecurity sectors and covering @ naitge of
activities from research to testing;

1 A cybersecurity skills framework model developed, which can be used as a reference by
education providers to develop appropriate curricula; by employers, to help assess their
cybersecurity workforce, and imgpre job descriptions; by citizens to reskill themselves;

1 Establishment of foundations for pooling and streamlining the development and
deployment of cybersecurity technology and strengthening industrial capabilities to
secure EU's digital economy, sociedgmocracy, space and infrastructures.

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.

SWICT -04-2019: Quantum Key Distribution testbed

Specific ChallengeEurope's economic activities and Europe's single market is dependent on
well-functioning underlying digital infrastructures, services and data integrity, not the least for
critical infrastructures like energy, transport, health, finance, etc. Currentitgeof the
digital infrastructures and services will soon be under threat of no longer providintetomg
security. Confidentiality of data and communications, authentication, as well as tHerong
integrity of stored data have to be guaranteed, @vdhe advent of quantum computers.
Introducing Quantum Key Distribution (QKD) in the underlying infrastructure has the
potential to maintain entb-end security in the lonterm.

Scope Building an experimental platform to test and validate the concephdto-end
security, providing quantum key distribution as a service. Proposals should develop an open,
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robust, reliable and fully monitored metropolitan area testbed network (ring or mesh
configuration). The aim is to integrate equipment, component#pqnis and network
technologies with QKD systems and current digital security and communication networks.
Where necessary, R&D activities can be addressed. The testbed should be modular, to test
different components, configurations and approaches frortipieusuppliers and benchmark

the different approaches against overall performance. The proposed solutions should
demonstrate resistance against known hacking techniques, including quantum hacking
techniques. The testbed should make use as much as possilggisting network
infrastructure (fibres and/or satellites), provide a quantum key exchange rate compatible with
concrete application requirements over metropolitan distances (i.e. of at least 40km). The
proposed testbed should demonstrate differenticgdions and use cases of QKD (including

for authentication), optimizing erm-end security rather than the security of individual
elements.

Proposals should include an assessment of the applications and parts of the infrastructure for
which the integrabn of QKD is economically justified, as well as an assessment of the
minimal acceptable key rate for each application and its total cost of ownership.

Proposals should bring together relevant stakeholders such as telecommunication equipment
manufacturers,users, network operators, QKD equipment providers, digital security
professionals and scientists.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 15 million would allow this specific challenge to be addresapgropriately.
Nonetheless, this does not preclude submission and selection of proposals requesting other
amounts.

For grants awarded under this topic the Commission may object to a transfer of ownership or
the exclusive licensing of results to a thirdtpastablished in a third country not associated

to Horizon 2020. The respective option of Article 30.3 of the Model Grant Agreement will be
applied.

Expected Impact

1 Demonstrating the feasibility of guantum communication networks.

1 Validation of quantummetwork technologies, architectures, protocols, including broader
cryptographic services based on QKD infrastructure.

1 Interoperability of quantum and classical networks, as well as -martor
interoperability.

1 Development of standards for QKD comporseriquipment and protocols.

Type of Action Innovation action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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Conditions for the Call - Cybersecurity

Opening date(s), deadline(s), indicative budggt(s)

Topics (Type of Action) Budgets (EUR million) Deadlines
2018 2019 2020
Opening: 01 Feb 2018

SU-ICT-03-2018 (RIA) 50.00 29 May 2018

Opening: 15 Mar 2018

SU-ICT-01-2018 (1A) 40.00 28 Aug 2018

Opening: 26 Jul 2018

SU-ICT-04-2019 (1A) 15.00 14 Nov 2018

Opening: 25 Jul 2019

SU-ICT-02-2020 (RIA) 47.00 19 Nov 2019

Overall indicative budget 90.00 15.00 47.00

Indicative timetable for evaluation and grant agreement signature

For single stage procedure:

M Information on the outcome of thevaluation: Maximum 5 months from the final date
for submission; and

1 Indicative date for the signing of grant agreements: Maximum 8 months from the final
date for submission.

Eligibility and admissibility conditionsThe conditions are described in Gehe&kanexes B
and C of the work programme. The following exceptions apply:

SU-ICT-03-2018 - At least 20 legal entities. They must be independent of |
other and be established in at least nine different Member ¢
or Associated countries.

- Under this opic, the beneficiaries nominated as proj

81 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or
after the envisaged date(s) of opening.
The DirectorGeneral responsible may deldne deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts for the 2020 budget are subject to the availability of the appropriations provided
for in the draft budget for 2020 after the adoption of the bud@20 by the budgetary authority or, if
the budget is not adopted, as provided for in the system of provisional twelfths.
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coordinators cannot, in this capacity, be awarded more thai
grant from the European Union budget. In case an appl
organisation appears as coordinator in more than one proj
only this applicant's lassubmitted proposal will be consider:
for evaluation

Evaluation criteria, scoring and threshaldhe criteria, scoring and threshold are described in
General Annex H of the work programme.

Evaluation Procedur&he procedure for setting a priorityder for proposals with the same
score is given in General Annex H of the work programme.

The full evaluation procedure is described in the relegaite published on the Funding &
Tenders Portal.

Grant Conditions

SU-ICT-01-2018, SU For grants awarded under this topic the Commission may o

ICT-02-2020, SUICT- to a transfer of ownership dne exclusive licensing of results

032018, SUICT-04- a third party established in a third country not associate

2019 Horizon 2020. The respective option of Article 30.3 of
Model Grant Agreememill be applied.

SU-ICT-03-2018 Complementary grant agreements will be implemented ac
projects originating under this topic through use of the respe
options of Article 2, Article 31.6 and Article 41.4 2 of thedel
Grant Agreement

Consortium agreement

SU-ICT-01-2018, SU Members of consortium are requiréml conclude a consortiur
ICT-02-2020, SUICT- agreement, in principle prior to the signature of the g
032018, SUICT-04- agreement.

2019
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Call - EU-Japan Joint Call
H2020-EUJ-2018

Proposals are invited against the following topic(s):

EUJ-01-2018: Advanced technologies(Security/Cloud/loT/BigData) for a hyper-
connected society in the context of Smart City

Specific ChallengeFollowing the integration and federation of 1oT with Big Data and Cloud,
which has been explored in past coordinated calls, a remaining challeragiress is
enhanced security and privacyand how the human user deals with the éwereasing
amount of sensors, smart objects and data. Both EU and Japan have excellent competences in
the fields of cybersecurity systems and visualisation technologescklly, security aspects

are of increasing importance in these yedisere is a need for simple, efficient and
trustable systems based on advanced technologies combining Security, Cloud and
loT/Big Data technologiesthat can providentelligent detecton and countermeasures for
device malware attacks, automatic vulnerability discovery and patching, analytics and
loT/Big Data applications. All of these requisdvanced cloud and edge computing
technologiesandinteroperable 10T devices and platforms.

These new requirements, including security aspects, will have an enormous impact on the
underlying cloud/IoT platforms and associated services, especially for -bmobesr
demonstrations of technologies and applications.

Furthermorejnteroperability of 0T devices/platforms is of particular interest in the context

of Smart Cities (the areas of energy, social infrastructure, traffic/transport, healthcare, and
disaster/crime prevention) in order to promote collaboration between a variety of business
operators ad platforms connecting to various I0T devices, open source, standards, SDKs,
common APIs, are the cornerstone of the Edpan collaboration.

Scope The proposals should address one of the two following areas:

1) Advanced technologies combining Security,oll, Cloud and Big data for a hyper
connected society

The focus is to research, develop and test advanced technologies combining Security, 10T,
Cloud and Big data. The following technologies are expected for research and development:
agility against emergm threats; automatic vulnerability discovery and patching; -open
sourcing of security tools; 10T security; cloud security; data security; privacy protection; data
anonymization; blockchain in the context of 10T/Cloud; critical information infrastructure
protection, cross border application demonstrations; etc.

2) Interoperable technologies of 0T devices/platforms in the context of Smart Cities
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The focus is to research, develop and test interoperable technologies of 0T devices/platforms
in the context of St Cities. The following technologies are expected for research and
development: edge/fog/cloud computing; low power; scalability; p@ndarddased
platforms; system and reference architectures; open application programming interfaces
(API); data shang among crossarket/cultural platforms; managing distributed data among
different communities and regions; bridging different standardizations; technical verification;
cross border application demonstrations; energy management; transportation systems;
maintenance systems for life infrastructure; etc. A further objective is to contribute to
standardization activities under the cooperation ofJPUresearch institutes and todlated
consortia (e.g. the Alliance for 10T Innovation (AIOTI) and IoT AcceleratConsortium),

and promote a global expansion of research results in Smart Cities.

The Commission considers that proposals requesting a contribution from the EU up to EUR
1.5 million would allow this specific challenge to be addressed appropriatelyelyroject of

EUR 1.5 million in each of the suggested areas. Nonetheless, this does not preclude
submission and selection of proposals requesting other amounts.

Expected Impact

1 Credible demonstrations based on cilessler business and/or societal apgimns of
robust interoperable technologies identifying policy/legal obstacles (i.e., free flow of
data, data protection, data portability etc.).

1 Concrete implementations of interoperable solutions that integrate 10T, Cloud and Big
Data including securitthat are candidates for standardisation.

1 Facilitation of the development of clowhabled, secure and trustworthy loT/big data
applications (i.e., integrating intelligent security systems and visualisation technologies
and devices/interfaces).

1 Promotionof the use of data related to Smart Cities and the creation of new increasingly
efficient services in urban and regional administrative management.

1 Joint contributions to standardization activities under the cooperation elapah
research institutes dnloT-related consortia (e.g. AIOTI and loT Acceleration
Consortium).

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.

EUJ-02-2018: 5G and beyond

SpecificChallenge The next phase of 5G activities running during the 2BA®eriod covers
both in EU and in Japan, technologies and systems demonstrations and trials. The challenge is
hence to demonstrate technologies and system interoperability for 5G appfiaaitinterest

Part 5.i- Pagel69of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

in the two regions in early version of the IMD20 standards, but also to go further to
address longerm challenges beyond 5G.

The overall goal is to evaluate in real setup innovativeterahd 5G systems built on the
outcomes of previgs phases of the 5G R&l. The optimisation of the frequency bands and
their usage with different coverage requirements as well as the validation of geographic
interoperability are key targets.

Scope The proposals should address one of the two followingsare

1) Large-scale_demonstrations _and trials towards 5G applicationsThe objective is to
research, develop and test technologies to enable applications developers and researchers to
take advantage of the 5G integrated access/core network infrastructures and testbeds in
Europe and Japan, in order to showcase the adaptalbitite latest 5G systems, technologies

and early version of the IM2020 standards.

The area of largscale demonstrations and trials towards 5G applications, should showcase
the adaptability of the 5G infrastructure to the 5G KPI's and the use of tégraied
environment to contribute to global R&D and standardization efforts of 5G systems by having
an open environment for the trials.

The focus should be on trials and demonstrations of 5G applications in the use cases of
Enhanced Mobile Broadband (eMBBand Broadband Access in Dense Areas. Typical
applications scenarios could cover, but are not limited to, mobile 3D immersive experience,
ultra high definition live video and HD video sharing in crowded environments. Typical
test/demonstration environmenwill include high user density shopping malls, stadiums and
open crowded streets.

To try out highly innovative solutions targeting new opportunities which will emerge with the
worldwide deployment of 5G ecosystems, the participation of industry fronrégitns, and
particularly SMEs, is key.

2) Joint research on_enabling technologies for beyond 5GG mobile technology is
expected to handle a fully mobile and connected society. The demands for this are
characterized by the tremendous growth in conniégtand data traffic density/volume as

well as the required multayer densification to enable this. Beyond 5G should further support
such trend.

Focus should be towards the enormous capacities foreseen to be needed in the backhaul and
fronthaul networksto carry the traffic, as fibreptic networks, may not be an option
everywhere. A viable alternative in such cases is to use-badied backhaul/fronthaul links

in the millimeter or swmillimeter wave bands to support super high rate applications, > 100
Gb/s, and targeting use new of very high frequency, notably spectrum > 275 GHz.

The goal is for an alternative transmission system occupying bandwidths as large as several
tens of GHz to allow the realization of such high data rates with less complexitg in
baseband.
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Communication system and networks using both of advanced optical/photonic technologies
and radio technologies should be expected for Beyond 5G.

The Commission considers that proposals requesting a contribution from the EU up to EUR
1.5 million would allow each area to be addressed appropriately. Nevertheless this does not
preclude submission and selection of proposals requesting other amounts.

Expected Impact

1 Largescale joint demonstrators converging towards open 5G applications.
1 Global irteroperability demonstrations for 5G networks.

1 Support of common standardisation roadmaps for 5G starting with 3GPP Releasel4,
including coordinated and common standards in the SDN/NFV domain. Standardization
impact through EU and Japanese research efioet@addressed through H2020 as well
as 5GPF (5G Promotion Forum) and should also be relevant in the context of the 5G
spectrum process for WRTS

1 Joint contributions to global 5G specifications for INT20 in relevant organisations
(e.g. 3GPP, ITLR), epecially in view of 5G phase 2 standardisation (beyond eMBB)
and spectrum harmonization for IMA020.

1 Open new prospects for wireless technologies in terms of applications and use of novel
spectrum.

1 Relevant results for wireless links in the millimeter s millimeter wave bands in
support of the identification of frequency bands above 275 GHz for use by
administrations for the lanchobile and fixed services applications for WRE& agenda
item 1.15.

Type of Action Research and Innovation action

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

Conditions for the Call - EU-Japan Joint Call

Opening date(s), deadline(s), indicative budgéfs):

\
Topics (Type of Action) Budgets (EUR million) Deadlines

2018 ‘

132 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or
after the envisaged date(s)agening.
The DirectorGeneral responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
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Opening: 31 Oct 2017

EUJ01-2018 (RIA) 3.00 31 Jan 2018
EUJ02-2018 (RIA) 3.00
Overall indicative budget 6.00

Indicative timetable for evaluation and grant agreement signature

For single stage procedure:

1 Information on the outcome of tlevaluation: Maximum 5 months from the final date
for submission; and

1 Indicative date for the signing of grant agreements: Maximum 8 months from the final
date for submission.

Eligibility and admissibility conditionsThe conditions are described in Gehekanexes B
and C of the work programme. The following exceptions apply:

EUJ01-2018 Additional admissibility criterion:

Participants in the EU collaborative projects are requiret
conclude a coordination agreement with the participants ir
coordinatéel project of the scope 1) funded by NICT (Natiol
Institute of Information and Communications Technology) or
scope 2) funded by MIC (Ministry of Internal Affairs ai
Communications). A final draft of this agreement has to
provided with the proposal

Additional eligibility criteria:

1 Proposals submitted to this call which do not inclu
coordination with a Japanese proposal submitted to N
or NICT for evaluation will be considered ineligible.

1 The proposed project duration shall not exceed 36 mon

1 The Japanese authorities can consider -elgible
proposals with participation of partners from thir
countries (countries other than Japan, EU and Associi
states). Consultation to MIC or NICT representatives
highly advisable before submitting prgads involving
third country organisations.

Proposals will only be selected on the condition that t
corresponding coordinated Japanese project will be funde
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MIC or NICT.

EUJ02-2018 Participants in the EU collaborative projects are require(
conclude a coordination agreement with the participants ir
coordinated project of the scope 1) funded by MIC (Ministry
Internal Affairs and Communications) or the scope 2) funde
NICT (National Institute of Information and Communicatic
Technol@gy). A final draft of this agreement has to be provic
with the proposal.

Additional eligibility criteria:

1 Proposals submitted to this call which do not inclu
coordination with a Japanese proposal submitted to N
or NICT for evaluation will be consided ineligible.

1 The proposed project duration shall not exceed 36 mon

1 The Japanese authorities can consider -elgible
proposals with participation of partners from thir
countries (countries other than Japan, EU and Associ:
states). ConsultatiorotMIC or NICT representatives is
highly advisable before submitting proposals involvir
third country organisations.

Proposals will only be selected on the condition that t
corresponding coordinated Japanese project will be funde
MIC or NICT.

Evduation criteria, scoring and thresholthe criteria, scoring and threshold are described in
General Annex H of the work programme.

Evaluation Procedur&he procedure for setting a priority order for proposals with the same
score is given in General Anxnél of the work programme.

The full evaluation procedure is described in the relegaitde published on the Funding &
Tenders Portal.

Grant Conditions

EUJ01-2018 Grants awarded under this topic will be jointly funded with:

NICT (National Institute of Information and Communicatic
Technology). (Scope 1)

MIC (Ministry of Internal Affairs and Communications) (Sco
2)
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The respective options of Article 2, Article 41.5 and Arti
50.3.1 (i) (j) of theModel Grant Agreememill be applied.

EUJ02-2018 Grants awrded under this topic will be jointly funded with:

MIC (Ministry of Internal Affairs and Communications) (Sco
1)

NICT (National Institute of Information and Communicatic
Technology). (Scope 2)

The respective options of Article 2, Article 41.5 and @&di
50.3.1 (i) (j) of theModel Grant Agreememill be applied.

Consortium agreement

EUJ01-2018, EUJO2- Members of consortium are raged to conclude a consortiul
2018 agreement, in principle prior to the signature of the g
agreement.
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Call - EU-Korea Joint Call
H2020-EUK-2018

Proposals are invited against the following topic(s):
EUK-01-2018: Cloud, IoT and Al technologies

SpecificChallenge Over the last years Cloud computing technologies have evolved into the
major driver that brought together IoT, Big Data and mobile computing into an integrated and
ubiquitous computing platform. The capability offered by the cloud platformeglieed ot
demand computing power and the ability to process the vast amount of data coming from an
abundance of devices/sensors will provide a huge impetus to Al technologies as never
realized before. In order to provide Al services on Cloud computingoptesd, the
harmonious management of computing resources through-ctaut federation environment

as well as huge data management and analytics are necessary. In addition, there is a need for
new mechanisms using intelligence to manage the deluge ofrdiatavarious surroundings;
standardizing open IoT data management platforms to enable launching nevaddddeAl
services; data acquisition method using IoT technologies.

Combining Cloud, loT and Al will bring tremendous technological advances with enerm
benefits to business and societal applications.

Scope The main focus of the joint research is to develop innovative solutions integrating Al
with Cloud and 10T technologies to support future Al applications in an efficient way.

A number of R&D areas eed to be considered so as to deliver thedeanced cloud
platforms with 10T for Al (i.e., innovative cloud computing models to deliver ciossder

future Al applications; new data management models built eha&éd optimal resource
allocation; new apmaches for cloud resources orchestration for Al data processing; new
approaches to handle a dynamic dataset in the federated clouds for Al functions; Cloud and
loT combined platforms managing intelligence from loT objects and surroundings and
supporting deintensive applications; efficient navigation, device control and enhanced
decisionmaking technologies using intelligence, etc.).

The technologies developed should be validated through concrete-bordss Al
applications in business (crelssrder entgorise settings) and/or societal contexts (e.g.
autonomous vehicles in a complex urban area, smart living environments, personal health
systems, etc.).

The Commission considers that proposals requesting a contribution from the EU of EUR 2.2
million would dlow this specific challenge to be addressed appropriately. Nonetheless, this
does not preclude submission and selection of proposals requesting other amounts.

Expected Impact
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1 Concrete implementation of interoperable and reliable combined cloud/loTossl b
support robust Al applications.

1 Facilitate and enhance the adoption of combined cloud/IoT platforms and development,
operation and delivery of Al services in future.

1 Credible demonstrations based on ciessder business and/or societal Al applimas
on the cloud platform developed.

9 Joint contributions to international standardization and/or forum activities.

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.

EUK-02-2018: 5G

Specific Challenge The next phase of 5G covers, both in EU and in South Korea,
technologies and systems demonstrations and trials. The challenge is hence to demonstrate
innovative use of 5G technologies and system interopesalditit a number of 5G
applications of interest in the two regions in early version of the 5G standard. The possibilities
of even broader regional test beds or demonstrators can be proposed, e.g. through extension to
other countries or regions as this cotudher strengthen the amperation towards a global

5G.

The overall goal is to evaluate in real setup innovativeterahd 5G systems built on the
outcomes of the previous phase of the 5G R&l in the earlier joint call with South Korea and
focus on demastrations of applications and use cases in joint pilots in line with the phase 3
targets of 5@PP and their validation in a system context and in the context of multiple use
cases, with performances well beyond those of early 5G trials planned overl1l&2020
period.

The call will further advance common interests in standards (e.g. cell free networks and
related RAN architecture) as well as advances concerning the core network, such as slicing
and virtualisation which require more efforts in cloud ldage environments and open source
approaches.

Scope The focus should be on largeale demonstrations and trials towards 5G applications,
this to have a strong focus on the harmonization for 5G standards and spectrum.

The proposals should address onéheftivo areas (a or b):

a) Focus on mmwave and super broadband serviceshe 5G vision on super broadband
services mainly related to very high definition immersive video services (virtual reality) using
mmWave frequency bands. This should be in the propegeztific context of the
ground/aerial vehicles and also possibly include a focus towards autonomous network
technologies toward safe and automated 5G networks.
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This focus should include demonstration of 5G technologies concerning,

(1) Access networksnotably: i) Various duplexing technologies with (or without)
interference cancellation; ii) Efficient radio transmission technology for the mmwave relay
links; iii) Advanced beamforming (fast switching & adaptive hybrid.

(2) Core networks, notably: i) Imganentation and Proof of Concepts of 5G core systems
prototype software (e.g. AMF, SMF, UPF); ii) Implementation of-sndnd network slicing

and orchestration and management of autonomous 5G networks; iii) Implementation of Multi
Access Edge Computing (MB.

b) Focus on interoperability and integration of 5G vertical testbeds on heterogeneous
environments: An open approach is to be taken to achieve a closepemtion in spectrum
harmonisation and eoperation in interoperability testing, e.g. in thé&hd and/or Kéband,

to achieve coexistence and inteorking between same/different radio access technologies
considering both terrestrial (i.e., cellular) and +notrrestrial links (i.e., satellite)
incorporating QoS transparency between difference 5kilencore networks.

The Commission considers that proposals requesting a contribution from the EU of up to
EUR 2 million would allow each area to be addressed appropriately. Nonetheless, this does
not preclude submission and selection of proposals reqgextier amounts.

Expected Impact- Global interoperability demonstrations for 5G networks, contribution to
the integration framework towards access and core.

- Joint contributions to global 5G standards specifications in relevant organisations (e.g.
3GPR ITU-R), especially in view of 5G phase 2 standardisation (beyond eMBB) and
IMT2020 spectrum harmonization.

- Succesful showcasing trials or testbeds with, ideally, joint demonstration across regions.

Type of Action Research and Innovation action

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

Conditions for the Call - EU-Korea Joint Call

Opening date(s), deadline(s), indicative budgéf):

\
Topics (Type of Action) Budgets (EUR million) Deadlines

2018 ‘

133 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or
after theenvisaged date(s) of opening.
The DirectorGeneral responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
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Opening: 31 Oct 2017

EUK-01-2018 (RIA) 2.20 31 Jan 2018
EUK-02-2018 (RIA) 4.00
Overall indicative budget 6.20

Indicative timetable for evaluation and grant agreement signature

For single stage procedure:

1 Information on the outcome of tlevaluation: Maximum 5 months from the final date
for submission; and

1 Indicative date for the signing of grant agreements: Maximum 8 months from the final
date for submission.

Eligibility and admissibility conditionsThe conditions are described @eneral Annexes B
and C of the work programme. The following exceptions apply:

All topics of this call ~ Additional admissibility criterion:

Participants in the EU collaborative projects are requiret
concludea coordination agreementwith the participantén the
coordinated project funded by MSIT (Ministry of Science ¢
ICT/ITP (Institute for Information and Communicatiol
Technology Promotion). A final draft of this agreement has t
provided with the proposal.

Additional eligibility criteria:

1 Propos&s submitted to this call which do not includ
coordination with a South Korean proposal submitted
MSIT/IITP for evaluation will be considered ineligible.

1 The proposed project duration shall not exceed 36 mon

1 The Korean authorities can considemon-eligible
proposals with participation of partners from thir
countries (countries other than South Korea, EU &
Associated states). Consultation to  MSIT/IT
representatives is highly advisable before submitti
proposals involving third country orgaations.

1 Proposals will only be selected on the condition that th
corresponding coordinated South Korean project will
funded by MSIT/IITP.
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Evaluation criteria, scoring and thresholdhe criteria, scoring and threshold are described in
General Anex H of the work programme.

Evaluation Proceduréhe procedure for setting a priority order for proposals with the same
score is given in General Annex H of the work programme.

The full evaluation procedure is described in the relegaitde published on the Funding &
Tenders Portal.

Grant Conditions

EUK-01-2018 Grants awarded under this topic will be jointly fundethwi

MSIT (Ministry of science and ICT)/IITP (Institute fc
Information and Communications Technology Promotion)

The respective options of Article 2, Article 41.5 and Arti
50.3.1 (i) (j) of theModel Grant Agreememill be applied.

EUK-02-2018 Grants awarded under this topic will be jointly funded with:

MSIT (Ministry of science and ICT/IITP (Institute fc
Information and Communicatiofi®chnology Promotion)

The respective options of Article 2, Article 41.5 and Arti
50.3.1 (i) (j) of theModel Grant Agreememill be applied.

Consortium agreement

\

EUK-01-2018, EUk Members of consortium are required to conclude a consot

02-2018 agreement, in principle prior to the signature of the g
agreement.
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SME instrument & Fast-Track-to-Innovation

The respective calls for the BISME instrument (H202&IC-SMEInst20182020) and EIE
FastTrackto-Innovation (H202€EIC-FTI-20182020) are found under the Horizon 2020
Work Programme Paiit Towards the next EU Framework Programme for Research and
Innovation: European Innovation Coundi(EIC) Pilot (part 17 of this work programme).
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Other actions'®*

1. External expertise
This action will support:
1 The use of appointed independent experts for the monitoring of running projects.

1 The use of individual independent experts to advise on, or support, the design and
implementation of EU research policy. The activities carried out by the experts will be
essential to the development and monitoring of the Union policy on Research,
Technolaical development and demonstration. They will be paid a special allowance of
EUR 450/day for each full working day spent assisting the Commission. This amount is
considered to be proportionate to the specific tasks to be assigned to the experts,
includingthe number of meetings to be attended and possible preparatory work.

Type of Action Expert Contracts

Indicative timetableAll along the three years according to operational needs.

Indicative budgetEUR 6.50 million from the 2018 budget and EUR 6.50iom from the
2019 budget and EUR 6.50 million from the 2020 budget

2. Digital Assembly Events 2018, 2019 and 2020

DG CONNECT is organising the Digital Assembly Events 2018, 2019 and 2020. DG
CONNECT plans to procure via Framework Contracts and calefaters for indicatively 15
contracts before the end of 2020. The events are expected to take place fncétendar
quarter of 2018, in the"2calendar quarter of 2019 and in th¥ @alendar quarter of 2020.
The call for tenders are expected to bentdned on the Land 29 calendar quarter of 2018,
2019 and 2020.

Type of Action Public Procurementnull

Indicative timetableQ2 2018, Q2 2019 and Q2 2020

Indicative budgetEUR 1.00 million from the 2018 budget and EUR 1.00 million from the
2019 budgeand EUR 1.00 million from the 2020 budget

3. ICT conferences, studies and other activities

In addition to calls for proposals, other actions are also expected to be undertaken on specific
activities that the DG CONNECT will support. These include:

134 The budget amounts for the 2020 budget are subject to the availability of the approppatioded
for in the draft budget for 2020 after the adoption of the budget 2020 by the budgetary authority or, if
the budget is not adopted, as provided for in the system of provisional twelfths.
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1 The oganisation of two ICT conferences (2018 and 2020) and the organisation of an
ICT proposers' day in 2019. DG CONNECT plans to conclude service contracts in 2018,
2019 and 2020, and also use existing Framework Contracts for this purpose. The events
are expeted to take place in thé"4alendar quarter of 2018"4Calendar quarter of
2020 and in the "8 calendar quarter of 2019 respectively. Indicative budget in 2018:
EUR 4.5 million. Indicative budget in 2019: EUR 1.5 million. Indicative budget in 2020:
EUR 4.5 million. DG CONNECT plans to procure via framework contracts and calls for
tender for a total of indicatively 40 contracts before the end of 2020 for the three events,
depending on the operational needs. The calls for tenders are expected to bedlaunch
the F'calendar quarter of 2018, 2019 and 2020 respectively.

7 Studies including socieconomics and impact analysis studies and studies to support the
monitoring, evaluation and strategy definition for the ICT priority of LEIT in H2020.
DG CONNECT pans to procure via framework contracts and calls for tender
indicatively 60 study contracts before the end of 2020. The calls for tenders are expected
to be launched in the"2and 39 calendar quarter of 2018, 2019 and 2020. It should be
noted that interal outsourcing of studies to other Commission departments based on
Administrative Agreements can be used as an alternative to the public procurement.
Indicative budget in 2018: EUR 4.0 million. Indicative budget in 2019: EUR 4.0 million.
Indicative budgein 2020: EUR 4.0 million.

1 Policy support activities, including benchmarking activities, evaluation and impact
assessments, the development of ad hoc support software, possibly using existing
Framework Contracts. DG CONNECT plans to procure via framewonkramis and
calls for tender indicatively 15 contracts before the end of 2020. The calls for tenders are
expected to be launched in th¥ and 3 calendar quarter of 2018, 2019 and 2020. It
should be noted that internal outsourcing of studies to othem@ission departments
based on Administrative Agreements can be used as an alternative to the public
procurement. Indicative budget in 2018: EUR 3.0 million. Indicative budget in 2019:
EUR 3.0 million. Indicative budget in 2020: EUR 3.0 million.

1 Publicatiors and support to other events (e.g. information, communication,
dissemination etc.), either through the use of existing Framework Contracts, or the
launch of indicatively 25 calls for tenders during 2018, 2019 and 2020. The calls for
tenders are expectedl be launched in the'2and 39 calendar quarter of 2018, 2019 and
2020. Indicative budget in 2018: EUR 1 million. Indicative budget in 2019: EUR 2
million. Indicative budget in 2020: EUR 2 million.

Details will be provided in the texts of these callstender.

Type of Action Public Procurementnull

Indicative timetableAs described in detail above

Indicative budgetEUR 12.50 million from the 2018 budget and EUR 13.00 million from the
2019 budget and EUR 14.00 million from the 2020 budget
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4. EUROSTAT?®®*®

EUROSTAT subvention for benchmarking ICT Take up by households and by enterprises.

Eurostat, on the basis of -celegation, will coordinate the Households and Enterprises
surveys that will be conducted by the national statistical institutes tred oompetent
national authorities of the Member States and Associated Countries where appropriate.

Legal entities To perform these surveys, grants will be awarded to the national statistical
institutes'*® and other competent national authorities in acmoecé with Article 5 of
Regulation (EC) No 223/2009 on European Statistics.

Funding rateup to 90%.

Eligibility conditions for participationAt least one legal entity established in an EU Member
State or Horizon 2020 Associated Country in accordance with Article 9(3)(d) of the
Regulation (EU) No 1290/2013.

Award criteria: The following aspects of the applications will be assessed on theobaises
following main criteria:

1. Excellence: Relevance of applications in relation to the objectives and priorities of the
Eurostat annual work programme;

2. Impact: Furthering the objectives and priorities of the Eurostat annual work programme;

3. Quality andefficiency of the implementation: Quality of the proposal including the
efficiency of the proposed approach, the organisation and/or the methods proposed, etc.

Type of Action Grants to identified beneficiaries in accordance with Article 5 of Regulation
(EC) No 223/2009 on European Statistics

Indicative timetableQ2 2018, Q2 2019 and Q2 2020

Indicative budgetEUR 2.00 million from the 2018 budget and EUR 2.00 million from the
2019 budget and EUR 2.00 million from the 2020 budget

5. Framework Partnership Agreement in European lowpower microprocessor
technologies (Phase 1)

Within the Framework Partnership Agreement in European-power microprocessor
technologies awarded in 2017, the selected consortium will be invited to submit a Research

135 This grant will be awarded without call for proposalsimelwith Article 190(1)(e) of the Rules of
applications of Regulation (EU, Euratom) 966/2012, Regulation No 1268/2012 and Article 11(2) of the
Rules for participation and dissemination in "Horizon 2020e Framework Programme for Research
and Innovatior{2014-2020)", Regulation (EU) No 1290/2013

136 In line with Regulation (EC) No 808/2004 of the European Parliament and of the Council of 21 April
2004 concerning Community statistics on the information society (OJ L 286, 31.10.2009, p. 31) and
Regulation (E¢ No 223/2009 of the European Parliament and of the Council of 11 March 2009 on
European statistics (OJ L 87, 31.3.2009, p.164).
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and InnovationAction proposal for the design and development of Europearptover
processors and related technologies for extrecade, highperformance biglata and
emerging applications, in the automotive sector for example, in accordance with the research
roadmap dfined in the FPA. The designs should follow a modular approach that would allow
a rapid scalaip or scaledown.

The grant will be subject to Article 30.3 of the grant agreement (Commission right to object to
transfers or licensing).

In particular, the pnoosal is expected to cover both of the following topics

a) Lowpower Processing System Units demonstrating the synergies between high
performance computing at the exascale level and scalability to distributed collaborating
systems in emerging computing #pations, in the automotive sector for example, providing
industry in Europe with a competitive edge in processor technology to be further exploited
across a wide range of applications from engineering, science antedioal to automotive,
manufacturingfinance and emerging biata and smart objects fields.

Generate the functional and ntinctional requirements for loywower Processing System
Units (using representative HPC and -bHmfa benchmarks, emerging applications
specifications, in the automwé sector for example, and targeting maximum energy
efficiency and reliability); design the architecture of the Processing System Units; verify,
tapeout, validate, test and bring up the Processing System Units; develop the required
firmware and system dwiare leveraging, as much as possible, on open source efforts and
solutions. Sustainability and economic viability of the developed solutions are key aspects.

b) Low-power Processing Units for application acceleration

Generate the functional and nfimctional requirements for loywower Processing Units
(using relevant representative benchmarks/applications) and design the architecture of the
Processing Units to accelerate specific applications such as connected and autonomous
driving, cognitive computingdeep learning or other emerging applications. The applications
must have higlvolume potential. Processing Units may be realised as standalone
components, distributed collaborating systems obltfks. Where relevant, op&ource
hardware approaches mag bmployed. Work in this topic is required to interface with topic

a) in order to achieve maximum interoperability (includingbléck interfacing) and roadmap
synchronisation.

Wherever appropriate, the proposal, and in particular in addressing topiou&), seek
synergies and ctinancing from relevant national / regional research and innovation
programmes, including structural funds addressing smart specialisation. Work combining
different sources of financing should include a concrete financial phailidg the use of
these funding sources for the different parts of the activities.

The standard evaluation criteria, thresholds, weighting for award criteria and the maximum
rate of cefinancing for this type of action are provided in parts D and H ofGbeeral
Annexes.
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Expected impact:

1 Demonstrating the synergies of the design for high performance computing at the
exascale level and computing demanding emerging applications, in the automotive
sector for example.

1 Strengthening the competitiveness arddership of European industry & science, in
particular of the European technology supply in4oower microprocessor technologies
for HPC, BigData and emerging applications based ossite distributed collaborating
systems such as connected and automsndoiving, cognitive computing, deep learning,
etc.

1 Availability of European processing units with drastically better performance/power
ratios compared to current offerings for HPC, Bigta and other emerging applications,
such as connected and autonomdriving, cognitive computing, deep learning, etc.

1 Covering important segments of the broader and/or emergingehighcomputing
markets.

Type of Action Specific Grant Agreement

Indicative timetableQ1 2018

Indicative budgetEUR 80.00 million fronthe 2018 budget

6. Fostering transnational cooperation between National Contact Points (NCP) in the
area of ICT: follow-up project3’

The action will facilitate transnational cooperation between Horizon 2020 NCPs in the area of
ICT with a view to identifyingand sharing good practices and raising the general standard of
support to programme applicants, taking into account the diversity of actors that make up the
constituency of the ICT sector. It will involve one consortium of NCPs focussing on
transnationatooperation on issues specific to the ICT sector, within the context of Horizon
2020 calls for proposals.

All activities must be tailored according to the nature of this sector.

The proposal should show that the activities put forward will deliver tangiefits to
potential applicants. Activities should capitalise on relevant work of the previous NCP
network project in this sector, and of the 'NCP Academwiv.ncpacademy.g@uVarious
mechanisms may be included, such as benchmarking, joint workshbpaced crosborder
brokerage events, and specific training linked to the ICT sector.

7 This grant will be awarded without call for proposals in line with Article 190(1)(e) of the Rules of
applications of Regulain (EU, Euratom) 966/2012, Regulation No 1268/2012 and Article 11(2) of the
Rules for participation and dissemination in "Horizon 2028e Framework Programme for Research
and Innovation (2012020)", Regulation (EU) No 1290/2013.
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Where relevant, activities should make use of commonly available tools (e.g. for brokerage
and partner search, benchmarking tools, guidebooks, promotional tools etc).

To help close the innovation divide, a substantial component of the proposed activities must
be devoted to activities aimed at helping NCPs in those countries that have been participating
at low levels in the programme up to now. These activities shouldtimese NCPs rapidly
acquire the knowhow on NCP operations accumulated in other countries including, for
example, training, mentoring, and twinning. They may also include awareness raising actions
aimed at increasing visibility of wetjualified potential pplicant organisations in the above
mentioned countries.

The action is a continuation the project ldealist2018 (Grant Ageement Number 645216) and
builds on its current participants and network. Therefore, the legal entities listed below are
beneficiaries bthe Project Idealist2018 or the host organisations of NCPs from EU Member
States and Associated Countries who have been officially appointed by the relevant national
authorities, and who have expressed a willingness to participate in this proposabNiGs

not to be a beneficiary are nevertheless invited and encouraged to participate in the project
activities (e.g. workshops), and costs for such participation (e.g. travel costs paid by the
consortium) may be included in the estimated budget and gilelifor funding by the
Commission.

In line with Articles 2, 31.6 and 41.4 of the Model Grant agreement, the project arising from
this grant will complement other NCP network projects. This means that the beneficiaries and
those of the complementary gramhust cooperate and provide access to their results. They
must conclude a written collaboration agreement regarding the coordination of the
complementary grants and the work of the action.

The duration of the action will be 2 years from 1 January 2019.

Expected impact

1 An improved, more consistent and professionalised NCP service across Europe, thereby
helping simplify access to Horizon 2020 calls, and lowering the entry barriers for
newcomers,

1 An increase in the quality of proposals submitted, includiwogé from countries where
success rates are currently lower than average.

Legal entities

Agjencia e Kerkimit, Teknologjise dhe I novac
Shqipéri, Albania

INFORMATION SOCIETY TECHNOLOGIES CENTER, P SEVAK 10014 , YEREVAN,
Armenia

OESTERREICHISCHE FORSCHUNGSFOERDERUNGSGESELLSCHAFT MBH,
Sensengasse 1, 1090 Vienna, Austria
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Univerzitet "Dgemal Bijedil™ u Mostaru, Uni
Herzegovina

AGENCE BRUXELLOISE POUR L'ENTREPRISE, haussée de Charleroi 110, 1060
Brussels, Belgium

INSTITUTE OF INFORMATION AND COMMUNICATION TECHNOLOGIES, UL.
ACAD G BONCHEV BL 2, Sofia 1113, Bulgaria

VEREIN EURESEARCH, Effingerstrasse 19 , 3008 , BERN, Switzerland

RESEARCH PROMOTION FOUNDATION, STROVQADS AVENUE 123 , 2042 ,
NICOSIA, Cyprus

TECHNOLOGICKE CENTRUM AKADEMIE VED CESKE REPUBLIKY, Ve Struhach
1076/27 , 160 00 , PRAHA, Czech Republic

Centro para el Desarrollo Tecnolégico Industrial, Calle Cid 4, 28001 Madrid, Spain
Business France, BOULEVARDAINT JACQUES 77, 75014 , PARIS 14, France

International Center for Advancement of Research, Technology and Innovation, Bakhtrioni
Str. Block I, 0194 , Thilisi, Georgia

ETHNIKO IDRYMA EREVNON, VAS KONSTANTINOU 48, 11635, ATHINA, Greece

AGENCY FOR MOBIUTY AND EU PRPGRAMMES, FRANKOPANSKA 26 , 10000 |,
ZAGREB, Croatia

Nemzeti Kutatasi Fejlesztesi es Innovacios Hivatal, "Kethly Anna ter 1 1077 BUDAPEST
Hungary"

| srael 6s Nati onal Techn danmergd Straet 291, 61600y @BLI o n
AVIV, Israel

Ranns6knamidstod Islands, Borgartin 30, REYKJAVIK, Iceland

AGENZIA PER LA PROMOZIONE DELLA RICERCA EUROPEA, Via Cavour n.71,
001841 Rome (ltaly)

Luxinnovation GIE, 5 avenue des Hailisurneaux k4362 Eschksur-Alzette, Luxembourg
VALSTS IZGLITIBAS ATTISTIBAS AGENTURA , Valnu street 1, Riga, LXt050, Latvia
DAS Solutions S.R.L, 1/7 Studentilor str, Chisinau, M5, Moldova

MASIT ICT CHAMBER OF COMMERCE, Blvd: Partizanski odredi br: 4, 1000 Skopje,
Former Yugoslav Republic Of Macedonia

NorgesForskningsrad / The Research Council of Norway, Drammensveien 288 0283 Oslo /
Postboks 564, 1327 Lysaker, Norway

Part 5.i- Pagel87 of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

INSTYTUT PODSTAWOWYCH PROBLEMOW TECHNIKI POLSKIEJ AKADEMII
NAUK, Adolfa Pawinskiego 5B , 6206 , WARSAW, Poland

Fundacao para a Ciéncia e afeogia, AVENIDA D CARLOS | 126, 124974 , LISBOA,
Portugal

INSTITUTUL NATIONAL DE CERCETAREDEZVOLTARE IN INFORMATICA
MARESAL AVERESCU AVENUE 810, 011455 , BUCURESTI, Romania

CENTRUM VEDECKGOTECHNICKYCH INFORMACII SR, LAMACSKA CESTA 8 A,
811 04 BRATISLAVA, Slovakia

Ministry of Higher Education and Scientific Research, Bureau 500 Avenue Mohamed V,
1002 Tunis, Tunisia

Non-governmental organization «Agency of European innovations», 11/3 Petra Pancha str.,
Lviv, 79020, Ukraine

EFPC ( UK ) LTD, OAKFIELD HOUSE, 378 BRANDON STREET, ML1 1XA,
MOTHERWELL, Scotland, United Kingdom

SINGLEIMAGE LIMITED, BOXWORTH END 26 , CB4 5RA , SWAVESEY
CAMBRIDGESHIRE, United Kingdom

Type of Action Grant to identified beneficiaryCoordination and support actions

Indicative timetableQ1 2019

Indicative budgetEUR 1.50 million from the 2019 budget

7. "Digital Opportunity" pilot scheme

Specific Challenge Digital skills are needed to take full advantage of the opportunities
emerging from LEIT ICT areas, as the preserof nontechnical barriers such as the
availability of appropriate skills can act as an obstacle to the effective uptake of technologies.
This is the case for instance for Artificial Intelligence, Cybersecurity, HPC and quantum
computing, Internet of Thgs (loT), cloud computing, big data and data analytics, where
Europe experiences a shortage of specialists. Currently, 40% of enterprises in need of ICT
specialists (most of them SMESs) find it difficult to recruit them. Any strategy aiming at the
diffusion of LEIT ICT technologies can't neglect the importance of having adequate human
capital for their use. Education is not adapting at the necessary pace, and the acquisition of
digital skills is increasingly taking place on the job. The private sector lvarefore
contribute effectively by facilitating ethe-job learning through internships.

Scope To fully exploit the potential of LEIT ICT and to overcome the lack of appropriately
skilled workforce in these technologies, the action supports internshibsgfeer education
students and recent graduates in companies in ICT producing and using sectors.

Expected Impact
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The activities supported under this Action are meant to increase the offer etedbegkills
required to perform tasks and jobs in an eooynavhich is being quickly and continuously
digitally transformed. The action will be monitored through the following indicator:

1 Number of higher education students and graduates performing an internship in digital
skills. The target is 5,000 for the peri2d182020

The action will be implemented by the Erasmus+ National Agencies for higher education.
Grants will be financed in the form of lump sums. The use of these types of grants for cross
border internships have been authorised by Commission Deci@@1 %8558, The action

will comply with conditions laid in Regulation (EU) No 1290/20%3 in particular,
applicants from countries associated to Horizon 2020 Framework Programme will be eligible
to receive funding.

Type of Action Indirect Management

Indicative timetableQ4 2017 and Q4 2018

Indicative budgetEUR 5.00 million from the 2018 budget and EUR 5.00 million from the
2019 budget

8. Inducement prize: Tactile Displays for the Visually Impaired

The detailed information for this prize were included in the work programme 20156 part
5.i 'Information and Communication Technologjeadopted with Commission Decision
C(2017)2468 of 24 April 2017 available at the following link:

http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016 2017/mainin2BRDF
leit-ict_en.pdf

The Contest for this prize was published by®@wmmission on 23 May 2017 and information
is available at the following link:

http://ec.europa.eu/research/participantshsaesktop/en/opportunities/h2020/topics/tactilepr
ize-01-2017.html

The indicative budget for the prize is EUR 3 million from the 2019 budget.

Type of Action Prize

Indicative budgetEUR 3.00 million from the 2019 budget

138 C(2013)8550 of 4 Deeaber 2013 authorising the use of lump sums, reimbursement on the basis of unit
costsandflat at e financing under the AErasmus +0 Prograr
139 Regulation (EU) No 1290/2013 of the European Parliament and of the Council of 11 December 2013
laying down the wles for participation and dissemination in "Horizon 202Ghe Framework
Programme for Research and Innovation (22020)" and repealing Regulation (EC) No 1906/2006
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9. Inducement prize: Online securiy i Seamless personal authentication

The detailed information for this prize were included in the work programme 20156 part
5.i 'Information and Communication Technologjeadopted with Commission Decision
C(2017)2468 of 24 April 2017 available at floedowing link:

http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016 2017/mainin2RDF
leit-ict_en.pdf

The Contesffor this prize was published by the Commission on 27 September 2017 and
information is available at the following link:

http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/onlines
ecurityprize01-2017.html

The indicative budget for the prize is EUR 4 million from the 2019 budget.

Type of Action Prize

Indicative budgetEUR 4.00 millionfrom the 2019 budget

10. Inducement prize: Zero Power Water Infrastructure Monitoring

The detailed information for this prize were included in the work programme 201156 part
5.i 'Information and Communication Technologjeadopted with Commission De&gdn
C(2017)2468 of 24 April 2017 available at the following link:

http://ec.europa.eu/research/participants/data/ref/h2020/wp/201H/ n2ain/h2028vpl1617
leit-ict_en.pdf

The Contest for this prize was published by the Commission on 19 April 2017 and
information is available at the following link:

https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/power
waterprize01-2017.html

The indicative budget for the prize is EUR 2 million from the 2019 budget.

Type of Action Prize

Indicative budgetEUR 2.00 million from the 2019 budget

11. Eurochain: Developing a European Public Blockchain Infrastructure that builds on
the European legal framework

In-line with the objectives of the Next Generation Internet [§2H2020: Blockchain for the
Next Generation Internet] the European Commission will carry out acqmmenercial
procurement for the development and testing of a novelcases based, distributed ledger or
blockchain solution which builds on the EU legal framework, ini@a#ar the General Data
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Protection Regulation, the elDAS Regulatiéh, the NIS Directivé*! and the AML
Directive'*2. Such a public infrastructure should meet core requirements of scalability and
throughput, interoperability with other systems, security, stirss, sustainability, energy
efficiency and continuity of the service. The aim is to go significantly further than what is
offered by existing solutions. This procurement builds on the work of the European
Blockchain Partnership for an advanced Eurog®ackchain Services Infrastructure and will

be done in cooperation with the members of European Blockchain Partnership. This action
should aim at setting a global standard for blockchain infrastructures for public and private
services.

The PCP procedure will be carried out in compliance with the rules laid down in article
51(1)(2)(4) of theHorizon2020 RfP

Type of Action Public ProcurementPCP

Indicative timetableQ1 2020

Indicative budgetEUR 7.00 million from the 2020 budget

12. InnovFin Artificial Intelligence and Blockchain

It is key for Europe to identify and invest in the developmentest generation of Artificial
Intelligence and Blockchain technologies and their broad adoption arcutdly SMEs and
startups in innovative products, services or business models. In line with the Coordinated
Plan on Artificial Intelligence, one impant element is making available sufficient
investment for startips and innovative SMEs in their early stage as well as growth phase. To
this end, a thematic equity investment instrument for Al and blockchain is proposed. The
instrument will mobilise addnal contributions to increase the volume of investments
available to venture capital fund managers and other investors across Europe, possibly
complemented by coinvestments of national promotional banks in Member States.

It will focus on :
1 financing a pdfolio of innovative Al/blockchain companies;
1 developing a dynamic EMide investors community focusing on Al and Blockchain;
1 incentivising private sector investments and

1 making Europe become more attractive for stigt to stay and grow in.

140 Regulation (EU) No 910/2014 of the European Parliament and of the Council of 23014yoR
electronic identification and trust services for electronic transactions in the internal market

41 Directive (EU) 2016/1148 of the European Parliament and of the Council of 6 July 2016 concerning
measures for a high common level of security of neitvemd information systems across the Union

142 Directive (EU) 2018/843 of the European Parliament and of the Council of 30 May 2018 amending
Directive (EU) 2015/849 on the prevention of the use of the financial system for the purposes of money
laundering oterrorist financing
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Expected impact An increase in the risk capital available to invest in startups, SMEs and
small midcaps operating in the Atrtificial Intelligence and blockchain domain. The indicators
include the number of agreements signed with financial intermediaries (i.e apitkl ¢unds)
focused on such firms, the volume of investments made in target SMEs and small midcaps,
and the number of target SMEs and small midcaps invested in.

Type of Action Financial Instrument

Indicative timetableQ1 2020

Indicative budgetEUR 2500 million from the 2020 budget

Part 5.i- Pagel92of 195



Horizon 2020- Work Programme 20182020
Information and Communication Technologies

Budget'*®
Budget 2018 2019 2020
line(s) Budget (EUR Budget (EUR Budget (EUR
million) million) million)
Calls
H2020ICT-201820 514.00 608.00 709.00
H2020DT-20182020 115.064 145.06% 160.5034°
H2020SU-ICT-20182020 90.00 15.00 47.00
H2020EUJ2018 6.00
H2020EUK-2018 6.20
Contribution from this par 17.82 17.82 17.82
to call H2020EIC-FTI-
20182020 under Part 17 ¢

143

144

145

146

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

The budget amounts for the 2020 budget are subject to the availability of the appropriations provided
for in the draft budget for 2020 after the adoption oftthdget 2020 by the budgetary authority or, if

the budget is not adopted, as provided for in the system of provisional twelfths.

To which EUR 15.00 million from the 'Secure, clean and efficient energy’ WP part will be added
making a total of EUR 130.00iklion for this call.

To which EUR 15.00 million from the 'Food security, sustainable agriculture and forestry, marine,
maritime and inland water research and the bioeconomy' WP part and EUR 15.00 million from the
'Secure, clean and efficient energy' \Wdt will be added making a total of EUR 175.00 million for this
call.

To which EUR 15.00 million from the 'Food security, sustainable agriculture and forestry, marine,
maritime and inland water research and the bioeconomy' WP part and EUR 15.00 frahiothe
'Health, demographic change and wellbeing' WP part will be added making a total of EUR 190.50
million for this call.
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the work programme

Contribution from this par
to call H2020SCLFA-
DTS-20182020 under Par
8 of the work programme

25.00

Contribution from this par

10.00

to call H2020NMBP-TR-
IND-20182020 under Par
5.ii of the work programme

Other actions

Expert Contracts

Public Procurement

6.50

13.50

6.50

14.00

6.50

22.00

Grants to identified

2.00

2.00

2.00

beneficiaries in accordan
with Article 5 of
Regulation (EC) Nc
223/2009 on Europea
Statistics

Specific Grant Agreement

80.00

Grant to Identified

1.50

beneficiary

Indirect Management

Prize

5.00

5.00

9.00
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Financial Instrument 25.00

Estimated total budget 856.02 858.82 989.82
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