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EXECUTIVE SUMMARY

Wor k Package 6 (WP6) is dedicated to fADisse
maintaining and coordinating the appropriattéionsand tools to ensurtée broacestvisibility

andthe highestimpact of the work anthe resultsof the project. The main goal is to promote

the wirelessoptical integration concepts developed by FUTEBOL, including the five main
experiments t he c oedsemand theureséarch ipfrastructare ang corftrolc u s
framework put in place in Europe aBdazil for experimentation across wireless and optical
networks.

This deliverable reports the dissemination and exploitation activities executed within the second
ei ght een mont Hfstime(Eeptentber 2Q1 T to febrgaty @&19), which includes
the projectds scienti fi c iopsupbhlic pceaentations, dinks wo r
with other projects, i nteraction with the
presence. The work is aligned with the dissemination and promotion strategy defined by the
consortium in deliverables D6.1 and D6.2.

Moreover, we summaze the dissemination KPIs of the project, compativgnto the numbers
defined in the dissemination plan. Further, we define our disseminatmh exploitation

objectives for after the end of the project. This document is associatethskth.1 and task
6.2 on dissemination and communication.

For the second8 months reporting period, FUTEBOL hashieved thdollowing objectives
37 scientific publications;
11 EU-BR joint publications;
11 invited talks;
5 demonstrations;
2 shortcourses/tutorial;
1 contribution tEETSI RRSWG1 standardization;
4 engagements with regulatory bodies;
20 YouTube channel videos; and
4 newsletters.

Considering the whole duration of the project, FUTEBOL produéestientific publications,
among which 20 EWBR joint publications.

© FUTEBOL Consortium 2012018 Page3 of 53
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1. INTRODUCTION

WP6 implemerd disseminates and exploits the results of FUTEBOL dissemination and
exploitation strategyargetingthe major telecommunication industry stakeholdepairticular
focusingon experimenters, academic and industry researchersndinegoalsof WP6are to

ensure that scientific achievements and experimental findings of the project will be known and
exploited by the larggr e s ear ch communi ty, duringsvehd be
as to strengthen the interaction between the European and Bratglecommunications
research communities.

WP6expands the impact of the project through dissemination and exploitation acGtaiiies
its mainobjectives include:

to create visibility for and promote FUT

to establish liaisons withelated activity groups and projects in thed4-IRE and
FIBRE communities;

to disseminate the projectods activities
large;

to contribute selected projectodsiviteg;sul t s

to develop a working relationship with regulatory bodies in Brazil through engagement
of ANATEL in the advisory board of FUTEBOL,;

to promote the exploitation of the project result across partners and stakeholders;
to engage new experimenters thgbuan open call.

This documentbasin a set of activities covering all relevant dissemination and exploitation
aspects carried by the FUTEBOL consortium throughout the second 18 months of the project.
Also, some statistics for the whole 36 months of the project are also included.

This domment is organized in a sets#ctions that elaborate antivities covering all relevant
dissemination and exploitation aspects caroetby the FUTEBOL consortium throughout the
second 18 months of the projetiration, i.e.:

Section 2: Scientifipublications;

Section 3: Keynotes, invited talks, and panels;

Section 4: Workshops and demos;

Section 5: Outreach to Small and Medium Enterprises;
Section 6: Links with other projects;

Section 7: Standardization and regulatory bodies activities;
Section 8: Website;

Section 9: YouTube channel;

Section 10: Newsletter;

Section 11: Open call;

Section 12: Future actions;

Section 13: Quantitative performance indicators;
Section 14 concludes the deliverable.

O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O« O«
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The Annex| showsthe complete list of scientific publications and the Annex Il some samples
of the FUTEBOL Newsletter.

2. SCIENTIFIC PUBLICATIO NS

During the second 18 months of the project we have publBhedentific papers, the tdpof
themare listed in Section 2.111 of them are joint publications with at least one Brazilian
institutionand one Europeanstitution, as detailed in Section 2.2. The complete list is reported
in Annex |, which also contains a list of all submitted papers.

Sunming up the 9 published papers produced during the first 18 months, at the end of the
project we have achieved a total7@fscientific publications.

2.1. Top nine publications

We selected a number of scientific publications from the ones listed Antiex |, whichwe
consider to be more representativeéhat have the biggest impact on the research community

1. A. Silva, B. Abreu, E. B. Silva, M. Carvalho, M. Nunes, M. A. Marotta, A. Hammad, J.
F. N. Pinheiro, C. B. Both, J. M. Marqu&arja, L. DaSiha, and C. F. M. e Silva,
flmpact of Fog and Cloud Computing on an loT Service Running over an
Optical/Wireless Network Testbed i n 2017 | EEE | NFOCOM I nt
on Computer and Networking Experimental Research Using Testbeds (CNERT 17),
Atlanta, USA, 2017

2. M. A. Mar ott a, H. Ahmadi , J .Charaoteriningthe L .
Relation between Processing Power and Distance between BBU and RRH in a Cloud
RAN 6 in | EEE Wireless Communications Let

3. C. K. Dominicni, G. L. Vassoler, L. F. Meneses, R. S. Villaca, M. R. N. Ribeiro, and
M. Ma r t VirtPleyl Fulty ,Progiammable NFV Orchestration Architecture for
EdgeDataCentet8 i n | EEE Tr ans a cervicoMasagement, R0O&%t w o r

4. M. Kist, J. A. Wickboldt, L. Z. Granville, J. Rochol, L. A. DaSilva, and C. B. Both,
fiFlexible finegrained baseband processing with network functions virtualization:
Benefits and impacds Comput er Net wo i l65Mar. 2009. . 151, ;

5 M. Mar t i ne Prbgmmmatile resitues, defified networks for edge data
centresoin 2017 13th International Conferenct
(CNSM), 2017.

6. Mar ko Pal ol a, Mar k o Fig¢ldotsiah of ytha 3.5GPE &kitikemns A h o,
broadband radio service governed by a spectrum access systend (SASR 017 | E
International Symposium on Dynamic Spectrum Access Networks (DySPAN).

7. R. B. Evangelista, C. F. M. e S TM Whie, F.
Spacesand Licensed Shared Access applied to the Brazilian context n 12t h |
International Conference on Cognitive Radio Oriented Wireless Networks, 2017.

8. Z. Vujicic, B. Net o, R. B a Besignsand feAsibilityfa i x e i
thermally tune thin film filters for NGPON2 system applicatiois Opt i c al F
Technology, vol. 46, pb4i 62, 2018.

9. P. Ma r q u Experiments Qvérview ofithe Hirazil FUTEBOL Projea |, Proc.
European Conference on Networks and Communications (EuUCNC), July 2017.

© FUTEBOL Consortium 2012018 Page9 of 53
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2.2. Joint EU-BR publications

During the last 18 months of the project, we Aadscientific publications cauthored by at
least one representatioéa Europeaimstitutionand oneof a Brazilianinstitution In addition,

most of the published papers areazghored by members of thfent partnerdere kelowone

can seghe list of joint publication EuropeBrazil in thereportedperiod.Consideringhe whole

project durationwe achieved to publisB0 joint EU-BR contributions

1.

10.

11.

Frascolla, Valerio; Dominicini, Cristina; Paiva, Marcia; Caporossi, Gilles; Marotta,
Marcelo; Ribeiro, Moises; Segatto, Marcelo; Martinello, Magnos; Monteiro, Maxwell;
Both, Cristiano.fOptimizing CRAN Backhaul Topologies: A Resilier@eented
Approach Wsing Graph Invariant® Applied Science8asel, v. 9, p. 13853, 2019.

Kist, Maicon; Araujo Wickboldt, Juliano; Granville, Lisandro Zambenedetti; Rochol,
Juergen; Dasil va, L ui zZrlexfble FineBraimed Basebadd t h ,
Processing with Nevork Functions Virtualization: Benefits and Impacts Comp ut e
Networks, v. 151, p. 15865, 2019.

V. Fr as c W\Whdn apticaltnetveotks meet fvireless systems: experiments at the
boundaryo i n | EEE Photonics i n BiedS$taes, 2008 and

p. 1.

Liberato, Alextian; Martinello, Magnos; Gomes, Roberta L.; Beldachi, Arash F.; Salas,
Emilio; Villaca, Rodolfo; Ribeiro, Moises R. N.; Kanellos, George; Nejabati, Reza;
Gorodnik, Alexander; Simeonidou, DimitrARDNA: Residud®efined Networking
Architecture Enabling UltreReliable Lowlatency Datacentets IEEE Transactions

on Network and Service Management, v. 15, p. 11437, 2018.

P. Ma r g u ©pticakand varéless netwiork convergence in 5G sysferas
experimental apgracho in 2018 IEEE 23rd International Workshop on Computer
Aided Modeling and Design of Communication Links and Networks (CAMAD), 2018.

V. M. G. Martinez, R. C. Mello, P. Hasse, M. R. N. Ribeiro, M. M. R. S. Guimaraes,
and V. FUitra Rediable Caamunidation for Robot Mobility Enabled by SDN
Splitting of WiFi Functions, i n 2018 | EEE Symposi um
Communications (ISCC), 2018.

C. K. Dominicini et al., iEnabling experimental research through converged
orchestration of optical, wirelesg&nd cloud domainé, i n Eur opean Con
Networks and Communications (EuCNC), 2018.

. de A. C e D2CWB: | Erperimanasa3ervice foii Agile Fed4Fire
Deployment of Programmable NEV i n Proceedings o f t
Communication Conferee 2018, 2018.

M. Mar t i neProgmmmalile resitlues defiied networks for edge data
centrespin 2017 13th International Conferen:
(CNSM), 2017.

M. A. Mar ott a, H. Ahmadi , J .ChaRderizing the L.
Relation between Processing Power and Distance between BBU and RRH in a Cloud
RANOi n | EEE Wireless Communications Lette
Diaz, Camilo A. R. and Leitdo, Catia and Marques, Carlos A. and Domingues, M.

Fatima and Alberto, Nélia and Pontes, Maria José and Frizera, Anselmo and Ribeiro,

© FUTEBOL Consortium 2012018 Pagel0of 53
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Moisés R.N.and André,Bd o S. B. and AlowCostaterrogafoan ul o
Technique for Dynamic Measurements with FB&ed Devices , i n Sensor s,

3. PRESENTATIONS: KEYNOTES, INVITED TALKS AND PANELS

During the period, mebers of theproject have participated in a number of activitiegich
aredescribedelow.

3.1. Participation of FUTEBOL representatives at theCongress of the Brazilian Computer
Society- CSBC 2018

In the end of July 2018, Prof. Luiz DaSilva and Prof. Juliano Wickboldt repesfeldf EBOL

in Natal at CSBC 2018 fttp://natal.uern.br/eventisbc2018), with invited talks, a demo
booth and a panel participation. CSBC is the main event of the Brazilian Computing Society,
composed of base events (like SEMISH) and satellite events (like WCN Cloudscape) from all
areas of computing, with an aveeag@f 2000 participantsCloudscape/WCN is an event
organized by the EUBRCloudForum project, also from the 3rd coordinateBREdall
(https://eubrasilclodforum.eu/en/cloudscagmazitandworkshopcloud-networks2018.

The participation was threefold:

1) Talk presented at the CloudScape Brazil by Prof. Luiz DaSilva, in Natal, Brazil, 25 July
2018: AFUTEBOL: Convergence of oWiTheeesese
happened as part of the Congresso da Sociedade Brasileira de Comp &0
2018.

2) Panel: discussion about FUTEBOL in the \
Final Outcomes of Projects ofthe BJR 3t h Coor di nat edSiMaal | o,
from TCD, in Natal 2526 July 2018. The event was part of the CSBC 2018.

3)y Demo: Demonstration in the Service Demo
Il nterplay Experimentation using FUTEBOL
https://youtu.be/mUgGuyNQ7Q8

Figure 1 - Professors Luis DaSilva and Juliano Wickboldt, from TCD and UFRGS respectively,
presenting a talk and a poster of FUTEBOL at WCN CloudScape 2018.
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3.2. Presentationof a talk at SEMISH 2018

Prof. Juliano Wickboldt, from UFRGS, presented the FUTEBOL projeanasvited talk, to

the audience of the Brazilian Computer Society (SBC) Congress, at the 45th Seminario sobre
Desenvolvimento Integrado de Software e Hardware (SEMISH), held in the city of Natal,
Brazil, in July 2018. Ti t |llResearihFot NekEBr@rtion E n a b
Net wor ks o.

Figure 2 - Prof. Juliano Wickboldt, from UFRGS, presenting FUTEBOBEMISH 2018.

3.3. Presentation at a Brazitlreland Research Event

Talk presented by Dr. Raquel Harper frQ®NNECT/TCD at a Brazlreland meeting in Rio
de Janeiro, Brazil, April 12 018. Title: AFUTEBOL: where op!

3.4. Interview to the TechPro Magazine Ireland

In July 14, 2018, Prof. Luiz DaSilva gave an interview to the Techpro Magazine
(TechCentral.ie) where he answered questions about technology and research, including aspects
of the FUTEBOL project.

3.5. Presentation of seminar at UPMC/LIP6

The seminar AFUTaEBOMe e tVh eWi rQeplteiscs 0 was pres
Nogueira from UFMG at the Universit® Pierre
Paris 6- LIP6, on June 08, 2018. Link to the presentatidip://www.ictfutebol.org.br/wp
content/uploads/JoseMarcos26B8 TEBOL-Whenopticakmeetswirelessmin.pdf

3.6. Presentationof a talk at EUCNC 2018

The FUTEBOL member Yi Bang fromTCD presented a talk at EUCNC 2018 Workshop, in Ljubljana,
Slovenia, June 121, 2018 T i SoftwareDefified Networking (SDN) and Softwai2efined Radio
(SDR) integration for converged 5G netwaiks

© FUTEBOL Consortium 2012018 Pagel2of 53
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FUTEBOL project

- Software-Defined Networking (SDN) and Software-
Radio (SDR) integration for converged 5G netw::lfsoe l

Vi.Zhang

Trinity College Dutbin, irefand
:-“:'—m""-’- Trity Cotege Dutity
e N
Ellzs

CNCs:

p— ~N
Ljubljana, Slovenia

Figure 3 - Yi Zhang,from TCD, presenting a FUTEBGielated paper at EUCNC 2018

3.7. Invited talk IEEE/IFIP Conference ONDM2018

The nvited talk "Enabling 5G through efid-end wireless and optical orchestratiovéls
presented by Prof. Johann Margiiarja (imec). IEEE/IFIP Conference on Optical Design

and Modelling (ONDM2018) Optical technologies in the 5G Era Workshop, Dublin, hdla
(17/05/18).

3.8. Presentation of installations to Brazilian Army representatives

Presentation of thEUTEBOL installations at UFMG to representatives of the Brazilian Army

respongble persondor the Military High Schools in Brazil in October 2018. Hosted by Prof.
Daniel Macedo.

Figure 4 - UMFG teampresenting the project to representatives of Brazilian Army
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3.9. Participation at the Mind the Gap Google Brazil

In the 2018edition of the program Mind the Gap Google, an initiative to incentive girls to enter

in the world (and courses) of Information Technologies, with an attendance of about 100 high
s ¢ h oveoien &elected from all over Brazil, the FUTEBOL team aM@Fparticipated in

many activities: a short course, a poster session, and a visit to the DCC/Winet laboratory, where
the FUTEBOL wireless testbed installation is located.

Figure 5 - Participation of UFMGteam at Mind the Gap G&gle event in Brazil, Belo Horizonte 2018.
Note the testbed loT/wireless devices at the ceiling of the lab
3.10. Representation of FUTEBOL project at IEEE 5G Summit Rio

Matias A. K. Schimuneck, from UFRGS, represents the FUTEBOL project, to the audience of
IEEE 5G Summit Rio in the city of Rio de Janeiro, Brazil, in November of 2018.

Figure 6 - Matias SchimunecJFRGS presenting FUTEBOL at IEEE 5G Summit 2018

3.11. Short course at 37th SBrT 2018 (Campina Grande PB - Brazil)
A handson short course oNetwork Function virtualizatiofNFV) namedi Teor i a e Pr
na Virtualiza-«o0o de Fun- »ewasaceeptdti@at presentethin Amb

the 37th Brazilian Symposium on Telecommunications (SBrT) in September 2GL31Bc
student Epaminondas Aguiar. In this opportunity, we run a set of NFV experiments remotely
using UFES testbed operated by O2CMF d¢venl4~IRE.
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Figure 7 - Epaminondas Aguiar, from UFES, presenting haadshortcourse at SBrL8.

3.12. Invited talk at the 3rd Global Experimentation for Future Internet (GEFI)
meeting

The invited talk Softwarization and Virtualization as a mean for convergence and
interoperability’ was presented by Prof. Johann MargBezja (imec). Té&yo, Japan.
(25/10/18).

3.13. Student training in UFES engineering and computer science week

The NFV short course namédJma Introducédo Pratica a Criacdo e Orquestracdo de VNFs
em Nuven®©penStach was presented in the engineering week organized by UFES students
from Computer Engineerindn{tp://www.jacee.ufes.br/minicursos.ghyy UFES Ph.D student
Joao Henrique Correia.

JACEE - IV Jornada de Atualizagdo em Computacso, Elétrica e Eletrénica - Mozilla Firefox

@ Searchresults-magno. X A Compartilhados comio. X B FUTEBOL-D6.3Dissem X [ENSENaIVETINEEET R,

a SOBRE CERTIFICADOS FOTOS FAQ CRONOGRAMA MINICURSOS PALESTRAS CONTATO

Uma Introducéo Pratica a Criagao e Orquestracao de VNFs em Nuvens OpenStack =
Responsavel(is). M N eiro, A A !

Figure 8 - The NFV short course advertised in the organizdtiaebsite.
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3.14. Keynote Talk in S&o Mateus (ESBrazil).
In September 2018, Prof. Moises Ribeiro has presémedelU TEBOL project Experiment 2.2
AClI oud compurtyi n4g. Of oarnd nRdwtsutr e | nterneto as t he
session plenary sessidmttp://www.encomp.com.by/
Figure 9 - Prof. Moises Ribeiro, from UFES, presenting a keynote talk
In the same event, the hanols shoricoursenamedd Vi rt ual i za- «0o de Dun- »c¢
was presented by UFES Ph.D student Joao Henrique Correia.
3.15. Il nvited tal k at tSbheol ov Infordatics§EREGORe gi on al
In September 14 and 15, 2018, Prof. Rodolfo da Silva VillagE® pr esent ed a t al
Time Contr ol of Robots over an SDN Infrastrui

(ERI-GO) at the Federal Univergiof Goias (UFG) in Goiania, Brazil. About 100 students and
young researchers attended the talk, as can be seen in Higisedow), in which the FUTEBOL
project and the Experiment 2.2 were presentdm http://eigo.sbc.org.br/

- =

- -‘71

(=
@

FUTEBOL Experiment 2.2
Real-time Remote Control of Robots.
over an SDN Infrastructure

Figure 10 - Presentation of FUTEBOL Project and Exp. 2.2 at 30, September 2018
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3.16. Invited talk at 9th FOKUS FUSECO Forum

The nvited talkiWwhen Wireless Meets Optical: Addressing Challeng&sanverged 5G
Network waspresented by Prof. Johann Margtigarja (imec) at the 9th FOKUS FUSECO
Forum- Architectures and Radio Technologies for 5G Transport and Access Networks &
Verticals Il: Media and 5G. Berlin, Germaryovember 2018.

3.17. Presentation & the 9th FOKUS FUSECO Forum

Prof. Edmundo Madeira, from UNICAMP, gave the tdkperimenting along the Road to 5G
Network Slicing in Brazib at the 9th FOKUS FUSECO Forum in Berlin, Germany, November
2018.

3.18. Invited talk at the 3rd Global Experimentation for Future Internet (GEFI)
meeting

The nvited talk fSoftwarization and Virtualization as a mean for convergence and
interoperability waspresented by Prof. Johann Marqgiiarja (imec). Tokyo, Japa®ctober
2018.

3.19. Invited talk at 4th Fed4FIRE and Engineeling Conference
The nvited talkiFUTEBOL project: Federation and Testbeds for SDR/SDN/NFV/IoT in Brazil
and Europepresented by Prof. Johann Marqtiarja (imec). Brugge, Belgiun®ctober 2018.
3.20. Invited talk IEEE/IFIP Conference ONDM2018

The nvited talk AEnabling 5G through ertb-end wireless and optical orchestratiomas
presented by Prof. Johann Marqgiiarja (imec). IEEE/IFIP Conference on Optical Design and
Modelling (ONDM2018) Optical technologies in the 5G Era Workshop, Dublin, Irelémhaly
2018

3.21. Tutorial at CROWNCOM 2018

The project member Yilzang, from TCD, presented a tutorial about NFV and opticadless
networks convergence at the 13th EAI International Conference on Cognitive Radio Oriented
Wireless Networks, Ghent, Belgiyi@eptember 2018

i

Figure 11- Yi Zhang, from TCD, presenting a tutorial at CROWNCOM 2018
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3.22. Poster presentation at EUSIPCO 2018

In September 2018he projectmembers Valerio Frascolla, from Ind@land Yi zhang, from
TCD, presented a FUTEBOL related poster at #e¢h edition of the European Signal
Processing Conferend@pme, Italy, aEUSIPCO 2018.

Figure 12 - Valerio Frascoll and Yi Zhanpresenting a poster at EUSIPCZD18

3.23. Industrial Panel at EWSN 2018

Valerio Frascolla (Intel) organizeahd chairedon behalf of the FUTEBOL projedhe
i ndustrial panel ATest bedsoadnemaionalConfadnee of or
Embedded Wireless Systems and NetwgrkS WS N) 6 hel d in Madrid,
2018. The panelists, all known people in the international conference ecosystem, were the
following people:

- Federico Pigni (Grenoble Ecole M&anagement)
Oscar Carrasco (Casa System);
Joerg Koepp (Rohde & Schwarz);
Javier Garcia Puga (Telefonica)
Slawomir Pietrzyk (CEO of ISVireless, Polish SME)

The panel was attendeg lmore than 50 people ranging from academia, research centers,
industry and operators.
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Figure 13- Valerio Frascolla(Intel), on the left, introducing FUTEBOL use cases and advertising the
Open call. At the table the panelists, from left to right as listed above

The panelists gave a short talk and then were asked to engage in an open fashion with the audience,
answering and debating the following questions:

- Why are testbeds so important if standards bodies are there to tell us what future
products will look like?
- Whatdés your opinion on the openness Vs

facilities?
- Why are already existing facilities (e.g
- Whatdés the main benefit (especially for

Finally, questios were taken from the audience. The panel lasted 40 minutes more than
planned (i.e. 2 hours in total), fact which demonstrate the interest of the audience towards the
topics discussed in the panel, and the high quality of the invited speakers

During the pael, Valerio Frascolla alsgavethe shori n v i t &dTEBGL|wkerefoptical meets
wireles® .

4. \WORKSHOPS AND DEMOS

Participating in workshops and demonstrating whole or parts of the pregedtshas beema
very important to disseminate the project as well to get feedback from the community.

4.1. FUTEBOL awarded as best demo in the INFOCOM Workshop CNERT 18

During the 2018 edition of the INFOCOM Workshop CNERT Eh International Workshop

on Computer and Netwking Experimental Research Using Testbadenoluly USA the
FUTEBOL related demo AA Virtual and Physic
Smart Lighting and | ntieutforedby Jakob StrBye, ddrtiBcaém, o n
Steven Latre, ahJohann MarqueBarjai wasawarded with the best demo award.
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