***** FUTEBOL CO N\. E CT

* @ *  Federated Union of Telecommunications Research . Networks of the Future
* *  Facilities for an EU-Brazil Open Laboratory
LT ¢

FUTEBOL

Where optical meets wireless
Dr Raquel Harper
CONNECT

Trinity College Dublin

Brazil Ireland Research Event
Rio de Janeiro, 13 April 2018

[ Trinity ) : g‘)
ﬂl.p College !I’é Unive '_"[y of ‘t ./—7 . e UNIVERSIDADE .
publin 365 BRISTOL | " 7 B ( intel UF 2 FEDERAL Do CEARA
he Univ of Dublin UNI
DO L



Meet our Director

Professor of Telecommunications (personal chair) at
Trinity College Dublin, Prof. Luiz DaSilva, a native of Rio
de Janeiro, also holds a research position in the Bradley
Department of Electrical and Computer Engineering at
Virginia Tech. Professor DaSilva is an IEEE
Communications Society Distinguished Lecturer (2015-
2018), Fellow of Trinity College Dublin, and a Fellow of
the IEEE, for contributions to cognitive networking and
to resource management in wireless networks.
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GRANAHAN MCCOURT

A 60 ME€ Irish research centre in
communications and networks

Broad international collaborations

Experience in hosting Brazilian
students (e.g., doutorado sanduiche)
and academics

Rapid Prototyping and Experimentation

Media Rich Applications
M2M/D2D appi cations

Audio-visual media processing

service platforms

privacy/security services

cloud services

mobile services

network performance monitoring

network optimization

virtualization techniques

cognitive networking

optical/wireless interface

optical architectures

cyberphysical systems

sensor networks

wireless/mobile architectures

spectrum management

software/cognitive radio platforms

PHY layer signal processing

PHY layer monitoring

RF design

antennas

optical technologies

thermal strategies

energy harvesting strategies

microelectronic circuits
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l What is FUTEBOL?

* A 3 M€ research project Coordinated by
Trinity College Dublin and UFRGS

FUTEBOL

Federated Union of Telecommunications Research
Facilities for an EU-Brazil Open Laboratory



I Beginnings

* European Commission and the MCTI
through Rede Nacional de Ensino e
Pesquisa (RNP) came together to honor
iInternational collaboration agreements in
the ICT area, and in particular IoT and 5G.



Roadmap for EU - Brazil S&T cooperation

1 BRAZIL ms  partner of the EU

Brazil and the EU share & longstarding relationship based on strong cultural and histarical ties In Fact, Brasil
Today, Brazilis

regar. ing partrer,
ccmrting fo 1865 of s totl v s et b L1 11 i o (7% of ol B vk 20161
se regards

The EU arel Brail hold reguiar summits. a the highest paliteal level, Focrsing on key global challenges. The last
EU - Brazil Survenit, held In 2014, reterated the importance of cooperation on research and Inmevation i
kdressing the shared econceric, emviranmental and societal challenges within the context of the overall EU-
Beact relations.

The relaticrship between Brazi and the EU s governed by the EU-Brazi framewerk cooperation agreemert.
(1932) This relation was upgraded to & In 2007. This s bed tn & sigrufeant widening of
the scope of the cooperation, wih several organg dislogues ranging from agriculture, inteliectual
property rights, environment, climate change, to air and maritime ecication, drugs, ren-prolferation,

Brazil is & Founding member of Mercosur with which the EU signed a Framework Cooperation Agreement
1895 s s currently negatisting & free trade agresment
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Inthe. o Research, & blaizeal Euratom Tresty, wes signed
. ron-{TER hes
ablateral agreement. Brazil & an player in nuiear fusion, determined to
play this role with an ambitious fusion nsticnal grogramme supported by the Nstionsl Fusion Laborstory
Sarocstia, S8 Pavio.
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Roadmap for EU - Brazil S&T cooperation

https://ec.europa.eu/research/iscp/pdf/policy/br roadmap 2017.pdf



https://ec.europa.eu/research/iscp/pdf/policy/br_roadmap_2017.pdf

I Consortium

» 3 universities (Trinity
College, University of
Bristol, IT Aveiro), 2
research centres (VTT,
IMEC), 1 company
(Intel) in Europe

* 5 universities (UFRGS,
UFMG, Unicamp, UFC,
UFES) in Brazil




Decision making

Advisory Board (AB)

A
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European

Commission
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Project Management Team (PMT) ® s

Project Coordinator: Luiz da Silva, Deputy Coordinator: Marco Ruffini, Brazilian Coordinator: Cristiano Both
Technical Manager: Johann Marquez-Barja + All WP leaders

WP1 TCD

Management

N
&
WP6 UFC

Dissemination

— Task 6.1/ UFC

— Task6.2/IT

Task 6.3
/Intel-D

Task

6.4/UFMG

WP2 INTEL-D
Testbed Scenario
Definition

fe\
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WP3 UFES
Access (Platform
federation)

WP4 UNIVBRIS
Converged
Wireless/Optical
Control

Framework
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WP5 UFRGS
Innovation
Experiments

Task 2.1/

| Task |

Task

Task 5.1/ 1T

Task 2.2/
UNIVBRIS

—| Task 3.2/UFES |

Task 2.3 JUFC
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Consortium Assembly (CA)
Representation of all the 12 partners




The Goal of FUTEBOL

To develop and deploy research
4 infrastructure, and an assodiated control
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Relevance to European and Brazilian

markets

) ?IN IN EUROPE |

Rl in 2014 Il lﬂ

Europe: 3 out of 4 homes have broadband
Internet connectivity
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% W/O Fiber %
27% 328 73%
27% 1.310 73%
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Brazil: 53% of municipalities do not have
access to fibre



FUTEBOL will facilitate the co-design of wireless and
optical network resource management through
experimentation

$ 10 market for NFV, SDN, virtualization in
J 2015 alone

™ - value IoT will add to the economy b

$ 15T 2 T

$ 2.7 small cell market by 2017




Objective 1: To deploy facilities in Europe and

Brazil that can be accessed by external =
experimenters for experimentation that-. .-~~~
requires integratiop.of wireless and optical -~~~




Objective 2: To develop and deploy a converged
control framework for experimentation at the
wireless/optical boundary, currently missing in
FIRE and FIBRE research infrastructure
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Objective 3: To conduct industry-informed
research using the optical/wireless facilities



Objective 4: To create a sustainable ecosystem
of collaborative research and

industrial emic partnerships between
Brazil an




Objective 5: To create education and outreach
materials for a broad audience interested in
experimental issues in wireless and optical
networks
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In summary...

This will lead to enhancements to commercial
products and services, telecommunications business

models, and education, thus generating a positive
Impact on society.
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I Who is it for?

Wireless and optical network operators

SMEs dealing with network deployment and
Mmanagement

Network equipment manufacturers
Solution providers for the Internet of Things
Over-the-top service providers

Students and researchers in higher
education



Impact

52 publications in major conferences and journals
(both in optical and wireless domains)

+ 13 joint publications.
+ 16 invited talks

* 2 industry-facing workshops (Europe and Brazil), and
1 contribution to 3GPP.

* YouTube channel tutorials
82 female researchers

* Audiences reached: 13 414 (science, civil society,
policy makers, industry, media)




I Parting words

« FUTEBOL has been developing research
infrastructures in Europe and Brazil to advance
research and innovation on integrated wireless-
optical telecommunication

* A large-scale project is built over many years of
smaller-scale collaborations between the partners
— Some of the relationships built or strengthened in this

event will be an important step towards the success of
other projects like FUTEBOL




I Future calls

 In 2020, under H2020 ICT programme the
following call topic

ICT-43-2020 — EU-Brazil 5G Collaboration.

https://ec.europa.eu/research/iscp/pdf/policy/br_roadmap_2017.pdf



Questions? Comments?

http://www.ict-futebol.eu

FUTEBOL has received funding from the European Union's Horizon

\d

— 2020 for research, technological development, and demonstration «
—— R = under grant agreement no. 688941 (FUTEBOL), as well from the ’
'_ ~ Brazilian Ministry of Science, Technology and Innovation (MCTI)

oo through RNP and CTIC.
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