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The PICASSO Project

The aim of the 3@nonths PICASSO project is (1) to reinforcdJStollaboration in ICT research and innovation
focusing on the pre&ompetitive research in key enabling technologies related to societal challen§€s
Networks, Big Dat, Internet of Things and CybEhysical Systems, and (2) to support the-88 ICT policy
dialogue by contributions related to e.g. privacy, security, internet governance, interoperability, ethics.

PICASSO is oriented to industrial negai®yvides a forum for ICT communities and involves 24 EU and US
prominent specialists in the three technolegyiented ICT Expert Groups and an ICT Policy Expert Group,
working closely together to identify policy gaps in the technology domains and toriaksures to stimulate the

policy dialogue in these areas. A synergy between experts in ICT policies and in ICT technologies is a unique
feature of PICASSO.

A number of analyses will be accomplished, as well as related publications, that will for a arajbe pnade

Lzt AO FyR O2yiNROdzGS G2 GKS LINRP2SO0Qa 2dziNBl OK®d 5S8R
prepared that should support the operational work and widespread dissemination though different channels
(website, social media, publitah 2 y& X0 ® ¢KS 2dziNBI OK OF YLI A3y gAtft &
factsheets, info sessions, and webinars.
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1.L y i NP RJFOKISLZ y 9 E IS NI D NP dzLJa

ThePICASO expert grouse essential to thePICASSO projedthere existhree ICTtechnologyexpert groups
(5G, big data and loT/CPand one policy expert group/embersof each group are carefully selectég the
expert group(EG)chairandare consideredasthe most prestigious experts in theorrespondingareainsidethe
EU or USTheir participations in tlk project are set on a voluntary basis withoutany payment other than
refunding of travelling costs t@ttend expert group meetings.

In general, theobjectives ofthe technicalexpert groups are to

1 Identify industrial drivers societal challenges@nd policy gaps as well as of relevarthallengesand
opportunitiesin EU and the US

Proposecommon prioritiesandfuture cooperation opportunitiesin EU and the US

Promote EWUS collaboratioron the specific technical area

Provide linkagedetween EU and Usetworks

91 Devise roadmagor EUUS collaborations

= =4 =

The members ofhe ICTexpert graups and Policy expert grougill be introducedbriefly in this chapter.

1.1. Members of the 5G Expert Group

At the beginning of the PICASSO project, the 5G expert group chair identified and invited several top experts in
the 5G network area based on scope of theEB&Then theaxpert list wa narrowed down to 6 members inside

the EU or US from industry (Natidriastruments, Ericsson and Nokia)ptinstitute (Eurescom), acaden{idGM)

and funding agency (NSE)ver the course of the project, additional experts have been included to strengthen
the Expert Group furtheiAll those experts are wetbnnected and wiing to contribute to all the discussions and
dialogues leading to EUS collaborations.

The current list of EG members is shown in the following table:
Tablel: Members ofthe 5G Expert Group

Name Orgg_nlatlon
Position

TU Dresden, Germany

GerhardFettweis ] )
(EG Chair) Vodafone Chair professdEEE Fellonmember of acatechCoordinatorof 5GLab
GermanyCoordinatorof Cluster of Excellence cfaed and HAE®&:hair of the IEEE 5G
Initiative Steering Committe€Gafounder of 12 hghttech startups
. National Instruments, Sweden
Leif Johansson

PrincipleEngineer RF Communications Market Development / Lead User Manager,
I 22NRAYFG2NI 2F bLQa NBAaASENDK O2ffl 62Nl
Europe with a focus on 5G

George Mason University, US

Deborah Crawford Vice Presidenfor Research

Ericsson, Sweden
Senior researcher in Ericsson Researebject coordinatorof EU/5SGPPP project METIS
1

Olav Queseth

Nokia, US

Amitava Ghosh Nokia FellowandHeadof Small Cell Research

ICT Policy, Research and Innovation for a Smart Society: towards new avenues in EU-US ICT collaboration 10
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Eurescom, Germany
Director, Project managefor the Eure5G projectwhich facilitates and supports the 5G
PPP initiative

David Kennedy

NSF, US
Program Directorat Division of Electrical, Communications and Cyber Systems in the
Engineering Directorate

. ICSl/Berkeley, US
Meryem Simsek ?

Chengshan Xiao

Senior Scientist

A

A4

n v

Oulu University, Finland

ProfessorHeadof Telecommunication Laboratory, Academy of Finland Professor
previous director of CW.C

Matti Latva-Aho

1.2. Members of the Big Data Expert Group

In parallelwith the initial activity of identifying the scope of the expert group, the Big Data Expert Group chair

(Dr Nikos Sarris) has identified a number of potential members which would be available to join and their profiles

and interests would help the Expert Group to reach its goal. BigeData Expert Group combines a mix of

expertise by including people botN2 ¥ G KS LINA G GS &aSOG2NJ FyR (GKS | OF RSYA
and the US (i.e. M.L.T) with strong ICT background, from important Big Data related associations and
organisations (i.e. BDVA and IEEE Big Data) and from policy nagmgstions(i.e. NIST).

Overall the Big Data Expert Group includes 6 permanent members and 4 external members who were engaged
Ayi2 GKS 9ELISNI DNRdzLIQ& | OGA@GAGASE Ay | fFGSNI adl 3sSo

1.2.1.Permanent Expert Group Members

Table2: Permanent Members of th@ig Data Expert Group

Organization

Nikos Sarris AIC 34, Grance
Chai Head of the ATC Innovation Lab, member in the Steering Committee of the NESSI European Technology
(Chair) Platform and a representative of ATC in the General Assembly of the Big Data Value Association

University of Bonn, Germany
Séren Auer g Head of Enterprise Information Systems group, Member of the leadership council of Fraunhofer-Insitute for
Intelligent Analysis and Information Systems (IAIS), Coordinator of the Big Data Europe Initiative

Paluno, University of Duisburg-Essen, Germany

BDVA -EU

Head of Adaptive Systems and Future Internet Applications, Chief technical architect of the European Future
Internet Public Private Partnership project on transport, logistics and agri-food (FIspace), Deputy general
secretary of the Big Data Value Association (BDVA) and steering committee vice chair of the European
Technology Platform NESSI

Andreas Metzger

Stevens Institute of Technology, US
Senior Research Fellow, Co-Leader IEEE Big Data Initiative and member of the Board of Advisors — IEEE
Transactions on Big Data, IEEE Transactions on Internet of Things

David Belanger

NIST, USA

Digital Data Advisor for the NIST Information Technology Laboratory (ITL),
Convener of the 1SO/IEC JTC 1/WG9 Working Group on Big Data

Co-chair of the NIST Big Data Public Working Group

Wo Chang

MIT, USA

Michail Bletsas Director of Computing at the MIT Media Lab

ICT Policy, Research and Innovation for a Smart Society: towards new avenues in EU-US ICT collaboration 11
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1.2.2.External Expert Group Members

As the main scope of the Big Data Expert Grisup establish strong links for R&D&I collaboration between
International Big Data Structures from EU and tdSacilitate innovation in the Big Datadder, it was critical to

Sy3ar3asS GKS yvYz2ald AYLRNIIFYyG adNHzOGdzZNBaz FNRY GKS ' { aAr
Permanent Expert Group decided to invite and establish as strong and continuous channel for discussions with

US membes from the NSF and from the US Big Data Hubs, who represent the most important public US
structures for Big Data, responsible for driving and implementing the federal Big Data strategy for their regions.

Table3: External Members bthe Big Data Expert Group

Organization
Position

NSF, USA

Chaitan Baru Senior Data Science Adviser on CISE

Melissa Cragin ’ ) :Iudwe.st Bg Data Innovation Hub & University of lllinois at Urbana-Champaign, USA
i.)' xecutive Director

Meredith M. lee a West Big Data Innovation Hub & UC Berkeley, USA

Executive Director

South Big Data Innovation Hub & University of North Carolina at Chapel Hill, USA

Lea Shanl i i
ea Shanley co-Executive Director

1.3. Members of theloT/CPExpert Group

Early in the project, the Expert Group chairs have identified and invited a number of suitable, potential experts
in the areas of I0T/CPS and have created a diverse Expert Group condistiogderenowned experts with
complementary backgrounds in the relevant technology and application sectors. Over the course of the project,
additional experts have been included to strengthen the Expert Group further, in particular in the sector of the
Internet of Things.

The current list of EG members is shown in the following table:

ICT Policy, Research and Innovation for a Smart Society: towards new avenues in EU-US ICT collaboration 12
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Position

Sebastian Engell
(Chair)

Tariq Samad
(Co-chair)
Massoud Amin
Chris Greer
Amit B. Kulkarni
Paul Nielsen

Martin Serrano

Haydn Thompson

0. Sinan Tumer

Hubertus Tummescheit

Ovidiu Vermesan

ACTION PLAN of the PICASSO EXPERT GROUPS

Table4: Members of the IoT/CPS Expert Group

B TU Dortmund, Germany
Professor

TLI, University of Minnesota, US
‘n Professor

- TLI, University of Minnesota, US
Director / Professor

af NIST, US

28

Honeywell, US
Global R&D Leader for Wireless and loT

L/ Software Engineering Institute, CMU, US

ot Director / CEO

Insight Centre for Data Analytics, Ireland
Principal Investigator and Data Scientist

THHINK, UK
Director

SAP Co-Innovation Lab, US
Senior Director

/5.) Modelon Inc., US / Modelon AB, Sweden
%‘ %+ CEO / Co-founder

SINTEF ICT, Norway
Chief Scientist, Chair WG01 AIOTI

Program Office Director and National Coordinator

Automation and Centrol /
Systems Management / CPS

Industrial Automation

Infrastructures / Smart Grid

CPS / Smart Grid

Wireless, Internet of Things

Software development / CPS /
Cyber-security

Internet of Things

Wireless sensors / Transpor-
tation / Manufacturing / Smart
Cities

Co-Innovation / Research
Commercialization

Modeling / Simulation

Internet of Things

1.4. Members of the PolicyExpertGroup

The Policy Expert Group is set up to support the policy aspects of the Expert Groups on 5G Networks, Big Data,
and lIoT/CPS. Together, they cover a wide span of subjects related to these topics and sometimes touching upon
all of these topics, such as priyaé data protection, ICT security, ICT standards, etc. During the year, one
member had to give ufheir positiondue to a new job that demanded too much time to continue to commit to
PICASSO. We found Dan Caprio (US, Providence Group) able and wiipgrto s

The current list of EG members is shown in the following table:

ICT Policy, Research and Innovation for a Smart Society: towards new avenues in EU-US ICT collaboration 13
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Table5: Members of the Policy Expert Group

Organisation
Name o
Position

GNKS Consult BV, The Netherlands

Maarten Independent Policy Advisor amirector of GNKS Consult BV, ICANN
Botterman Board Director Chairmanof the Supervisory Board of NLnet Foundatio
(EG Chair) Chairmanof the IGF DC IoT.

University of Pennsylvania, USA
David Farber EmeritusProfessor Adjunct professor at Carnegie Mellon University,
(EG CeChair) visiting professor at Stevens Institute of Technology and the Univers
of Delaware|EEE FelloyPioneers Circle of thimternet Hall of Fame

University of Warwick, UK
Jonathan Senior Fellonin EconomicsViember of UK GovernmerRegulatory
Cave \\ Policy CommitteeAlan Turing Institute Associate, GNKS Consult
3 .. Associate

—tll

Technicalities, USA

Auvri Doria ';‘ Principal ResearchefacultyMember at Schodior Internet
‘b4 GovernanceResearcher at APC, ICANN Ethos AwatdeAn ICANN,
o ISOC, IETF
likka Finland Chamber of Commerce, Finland
Lakaniemi 73 Vice Presidenbf Digital Economy and GrowtResearch DirectoAalto

School of BusinesExecutive Directot. GA Helsinki

The Providence Group, USA

CoFounderand Chairmanat The Providence Group, expert on privacy
and cybersecurityformer Chief Privacy Officesind Deputy Assistant
Secretaryat the US Department of Commerdghief of Staffor a
Federal Trade Commissioner

Dan Caprio

Background

Business economist,uBlic plicy, Internet
of Things, Big Data, Internet Governan
Dataprotection, cybersecurity

Computer science, Public policy, Inter
governance, gigabit networks

Economist, Game Theorist,ulflic policy
Internet of Things, cybersecurity, Inten
Governance

Engineer, Psychology, Internet governanc
Human rights

Innovation management, Internationi
economics and political economy, Intern
governance

Privacy and data protection, Internet
Things, Oyersecurity

ICT Policy, Research and Innovation for a Smart Society: towards new avenues in EU-US ICT collaboration 14
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21 QG AW ESL/ ! { { h DNE HAQNIGKNR G ™y
azyuKa

In this section, we lefly summaris major action®f the four PICASSBGsn the first 18 months of the project

During this period, alfour expert groups have carried owt wide range ofactionsto engagethe EUUS

collaborations and dialogueshe fruitful results have laid a solid foundation for the gext and EWUS
collaboration. Thewvill be carried orto the next phase of the project.

2.1. 5G Expert Group

2.1.1.Scope of the 5&xpert Group

The mission afhe 5G expert grop isto reinforce EWUS collaboration iBG research and innovatipand at the
same time, toanaly® related policy gaps and contribute to £1$ policy dialoguelhe main focus iglacedon
pre-competitive research ikey enabling technologieelated tosocietal challenge3.he scope of the 5G expert
group is to

s

~

Analye technological and economic drivers as well as potential obstacles to innovations
economies on both sides of the Atlantic.
> Analy® existing and emerging sectors as well as evaluate the capabilities of key players in

us.
> Derive opportunities for EU/US ICT collaboration improvement and areas for joint collabc
\ activities and their potential gains. )

2.1.2.Expert Group Meetings
2.1.2.1. 15t Expert Group Meeting (May 20, 20X6Washington DC, US)

The PICASSEG ExpertGroupheld the first faceto-face meeting inWashington DC on May 20, 200Member
of the 5G expert grou@nd an external expexvere invited ancparticipated in the meetind3]. The scope of that
meeting was to:

1 Identify key challenges, opportutiés and social economic issueghe 5G network domain for EUUS
collaborations

I Providerecommendations and visi@beyond 2025 for EAWS collaborations

Analysethe landscape for EU/US collaboration on 5G Networks.

9 Discuss technical scopes, expected Impacts and funding opportunities of the coordinated call on 5G in
EU and US.

2.1.2.2. 2"d Expert GroupMeeting (June20, 2017¢ Minnesota, US)

=

The PICASSEBG Expert Groupheld the second expert group meetirig Minnesota on Jun&€0, 2017 (in
conjunction withthe Minneapolis SymposiumDuring the second meetingnembers of the 5G expert group
and an external expedttended[4]. The scope of the second meeting was to:

91 Discuss and validatee EUUS collaboration opportunity report on 5G netwerk

1 Recommendtechnology theme andelatedresearch topics for EUS collaborations ithe 5G netwaks
domain.

Identify upcoming call(s) wherthe 5G expert group can take concrete actions.

Discuss and brainstoraconcrete actiorroadmapfor the next year.

f
f
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1 Discuss feasible sustainability plans for the 5G expert groupthgd?ICASSO project.

2.1.3.5Gopportunity report

One of the most important tasks for the PICASSO 5G expert group is to con&rdmutgprehensive and thorough
study andanalysison EUUS collaboration inthe 5G networls domain. To disseminate the knowledge and
understanding obtained ém top 5G experts, & p D 2 LJLJ2 NJi dagsAviittén basBdLda Allliséussios
carried out insidehe 5G expert grougn this report,key enabling technologies in 5G domaie discussed and
Ré&l priorities in the EU and the W& analygd and comparedased on tk comparisors, four technology topics
for the EUUS collaboration are identified and potential collaboration mechanisms are propdkedreportvas
carefully reviewed and circulated among expert group membkrsas been included as part tie PICASSO
LJdzo £ A O R Sppdrtan8yNRe@oit- Towaéds Enhanced BUS ICT Preompetitive Collaboratiofi[1] and
will be updated withany upcoming discussisfrom internal and external 5G experts. In the continuatitime
GpD 2 LJJ2 NI duifl providleasdhid J@undation fothe actions ofthe 5G expert groupn the next 12
months

2.1.4.Supporing Activities inthe PICASS®roject

Inside the PICASSO projeitte 5G expert group alsateractswith other expert groups/partnerand suppots
different activities. Thegeneraltarget is tq in addition to provide expedid contributions to the ELUS
collaboration,increase visibilit and impactof the 5G expert group anthe PICASSO project as a whdibe
major actions are summasgd as follows:

1  Support of WP1 activities
- Inputto D1.1 on overview of PICASSO Expert groups.
- Inputi2 5mM®o atly2NIYlF 2F L/ ¢ tFyRaoOFLIS Ay 9! FyR | {
AY 9! IyR ! {¢d
- Inputto CROSSROADS toolkith information about projects, conferences, events in 5G.
1 Support of WPZctivities
- Prepare reports for thestand 29 expert group meetingéD2.1 and D2.4)
- Coorgani® thed ¢ NAtriic Sympos¥ 2y L/ ¢ ¢ S OK Yy 2Minaedapblis Buyfefo-20"2 f A O& ¢ )
2017.
A Invitedspeakers from policy maker (FCC), industry (Nokia, Ericsson, Wirelessa2@f2@pdemy (TU
Dresden, UOulu, UMN).
9 Support of WP3&ctivities
- Inputto the followingpolicy briefs and related discussions
A & 9-US policy recommendatiom5 | Gt NB G S OG Oetgberl12®R6 t NA g O ¢ =
A at2tA0e . NASTAY3I 2y LUSICR SOIINALDES yA (B &M@ 08, 2010F ZF NEIHO(ii M 3/yf
- Participate irthe following?2 policy webinars from 5G perspective
A &PICASSO Policy Paper 1: PrivacyDarid Protectiod BMovember,2016
A OPICASSO Policy PapelCE Security issues affecting EU/US ICT development collabdrafion a | &
2017
1 Support of WP4activities
- Disseminateresults/ announcements to stakeholdersindustry, industry network and academy.
- Disseminate results dhe project inpublic events.
- Organig and presena Webinar oré 9-! O2tft 02N GA2Yy 2y pD FdzyRAYy3a 2L
on September 18, 2016
A 170peoplefrom 15+ countriesignedup.
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2.1.5.Interaction with the EuropearCommission

A meeting was set between thesponsible officer in European Commission 5G aind representatives from
the PICASSO projecthe officer generally expressé€d; (&reststo support and fund EWS collaborave
projects in 5G domain. divever, herequestedmore information on5Gfunding and research roadmaps at the
US side. This will become one important actiontfer 5Gexpertgroup to do next.

2.2. Big Data Expert Group

2.2.1.Scope of the Big Data Expert Group

During the first months of the project, the Big Data Expert Group has identifiex/étsall scope which then
would be used as the final target for designing and implementing a number of activities to tackle and finally meet
the ultimate goal.The scope of the big data expert group is to

~N

( Establish strong links for R&D&I edlbration among Big Data Structures in the EU and US
Charting a high level status of the Big Data sector in Europe and the US

Charting the greatest opportunities for collaboration between EU and US utilizing the
competitive strengths of each side

> Outlining a list of the most competitive achievements, challenges and opportunities

> Finding the barriers and opportunities stemming from relevant EU and US policy issues )

.
2.2.2.Expert Group Meetings

>
>

2.2.2.1. 15t Expert Group Meeting (Mag0, 2016¢ Washington DC, US)

The PICASSO Big Data Expert Group convened for the first time in Washington DC on May [3], Qa6
permanent members were invited and participated in the meeting and the scope of that meeting was to:

1 Chart the higHevel status of the Big Data (BD) sector in Europe, the US and worldwide.

1 Perform indepth discussions on spéciareas of Big Data expertise.

9 Define the greatest opportunities for collaboration between EU and US by utilizing the most competitive
strengths of each side.

I Set up an initial action plan for the following months.

2.2.2.2. 2"d ExpertGroup Meeting (June 12017¢ Minnesota, US)

The PICASSO Big Data Expert Group convened for the second time in Minnesotaléf4]uDaring the second
meeting, the extrnal expert group was also invited in order to identify joint activities and actions between the
US Big Data Hubs and BDVA. More specific, the scope of the second meeting was to:

i1 Discuss, validate, and refine the analyses and technology themes givenapportunity report and
prioritisethese to identify the most promising key technology themes for whickUSLEollaboration will
have the highest impact and the highest likelihood of success.
9 Discuss, validate, and refine the concrete proposals feUBl¢ollaboration actions
Finali the action plan for the EG for the remainder of the project.
91 Decide on concrete actions and activities for building a strong collaboration link between BDVA and the
Big Data Hubs.
Major outcomes of the 2¢ EG Meeting:

=

- Validation of the Opportunity Report
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- Validation of the Action Plan

- Defined 3 internal working groupbetween BDVA, NSF, PICASSO and US BDHubs, to work towards Data
Literacy, Smart Transportation and Business Models and Best Practices for lwhesigmia
Partnerships on Big Data / Data Sciersestainingorganistion. The 3 working groups will start working
towards these subjects, however if necessary efforts will bellecated to 2 or even 1 working group
with the highest potential.

2.2.3.Big Data Project$lonitoring Database

¢KS . A3 510G 9ELISNI DNRdzZLJE KIF& AYLX SYSYGSR FYyR YFAyGl
than 290 Big Data publicly funded projects, from the EU & US. This database is available through the
CROSSROADS toolkit and is updated every 2 mdtibigcts have been collected through CORDIS, DARPA, NSF

and other sources and a selection procedure has been applied in order to select the 130 most prominent ones.

2.2.4.Interaction with the European Commission

The Big Data Expert Group has managed to lawrchnitial communication channel in order to promote
interactions with the European Commission. Under this set of activities, the follow actions have taken place.

2.2.4.1. Proposed two specific EJSA Collaborative activities for WP20:2820

Managed to propose am additional RIA and one CSA action, for Big Data collaboration with USA, under the
International cooperation activities umbrella, for the new WP2@0D20 Work Programme. However, this
proposition has not been accepted.

2.2.4.2. Interaction with DG CONNECT [Dataliey and Innovation (Unit G.1)]

Discussions have been initiated with Unit G1 on implementing a joint activity (i.e. a seminar, workshop, etc.) with
PICASSO on EU/US collaboration in the Media Industry (as a Big Data apparent case). Moreover the Unit has
expressed their interest on exploring similar potential with 5G and IoT as they feel that these topics are quite
important for the future media.

2.2.5.Contributions to supportive PICASSO Activities

Since the beginning of the PICASSO project, the Big Data Expept l&as provided input and feedback to a
number of activities and deliverables produced by the consortium. More spabjfic

1 Support of WP1 activities
- Contributions to deliverables, collection of feedback from relevant stakeholders, for Tasks 1.2 and 1.4
- Inputs for the CROSSROADS tool kit
A Produce, maintain and update a lists of major Big Data events.
A Produce, maintain and update a lists of most important Big Data research projects from EU and US.
- Support of preparation & reporting of 1st Expert Group niegtin Washington.
- Support of preparation & reporting of 2nd Expert Group meeting in Minnesota.
1 Support of WP3 activities
- Contributions to policy briefs produced by the Policy Expert Group.
- Contributionto and participation irthe following policy webinars
A a9 { LRtAOE NBO2YYSyYyRIUGAZ2Yya 2y 5FGF t
A at2tA08 . NASTAYy3I 2y LYV g KLROIRIEGS A WEE
1 Support of WP 4 activities
- Disseminate information related to PICASSO t@nBig Data themes, to own network of experts and
specialists, both from the EU and from the US.
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