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Greetings
from General
Co-Chairs  

It is a great pleasure to welcome you to the European Conference on 
Networks and Communications (EuCNC 2017), the 26th edition in the series.  
We have no doubt that once again, this conference will be a most enjoyable 
and memorable event.

The host city, Oulu, is one of the leading wireless technology hubs 
globally. The first analog NMT network, the first GSM and WCDMA calls, 
the first open 5G test network are some of the highlights where the local 
wireless community have had key roles. Oulu has a vivid community of 
about 800 high-tech companies, employing 15 000 people. Most of the 
companies are located right next to university campus. It clearly shows that 
academic-industry collaboration is the root of industry competitiveness, 
economic growth and job creation. 

As we are entering into the preparation of the next Framework 
Programme, EuCNC is a very timely event to further demonstrate the 
value of European research and innovation in the strategic domain of 
future communication and ICT services infrastructures. The theme for 
EuCNC 2017 is “5G – European Roadmap, Global Impact”. It reflects well the 
systematic development of network connectivity technologies in Europe and 
provides a clear focus towards 5G technology validation and deployment, 
an area where Europe is a leader in the field. This role is a must to ensure 
a sustainable economy, to improve quality of life and jobs of European 
Citizens, and to successfully compete in a global digital economy.  

Europe has to be active on 5G trials and pilot deployment and enable 
the new ecosystems and 5G business cases to arise in the area, such as the 
Internet of Things (IoT). To this end, on-going cooperation and partnerships 
with verticals industries are required, such as those initiated with the 
automotive industry. 

Initiatives are on-going worldwide, and the programme assembled for this 
conference will provide valuable views also on the global actions. All this is 
valid regarding the policy objectives set by the Commission through the 5G 
Action Plan, targeting 5G deployment as early as 2020. 

The first day of the event is devoted to workshops and tutorials. From 
Tuesday onwards we’ll enjoy five exciting keynotes, seven parallel technical 
sessions featuring six technical tracks, three panels sessions and two poster 
sessions. At the time of the event, guests will have a unique chance to enjoy 
white nights of North – when the city never sleeps.
We wish you a very fruitful and enjoyable EuCNC 2017.  Welcome to Oulu!

Pekka Soini & Pearse O’Donohue
Conference General Co-Chairs

Welcome to  
the Future with 5G

Pekka Soini

Pearse O’Donohue
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Message from 
the Technical 
Programme 
Committee 
Chair

EuCNC 2017, it is great to have you in Oulu. That we are convened here, 
all the way up the northern Finland, just a short distance from the Arctic 
Circle is by no means a coincidence: this small northern city has a long 
history spanning over decades when it comes to being a pioneer mobile 
communication technologies. Today, Oulu is a leading area in 5G network 
development and as such, a perfect backdrop for this year’s conference.

Over the years, EuCNC has grown into a truly global event that brings 
together the leading European academics and the representatives from 
major ICT organisations.  It also has a unique feature of presenting the 
significant scientific results of the vast EC funded H2020 programme. 

The conference programme will both inspire and inform you. Opening 
talks will be delivered by Minister of Transport and Communications, 
Director General of TEKES and the EC Acting Director for the Future 
Networks Directorate of DG CONNECT. There are keynotes, panels, 
workshops and tutorials from the leading experts in the field, and a large 
exhibition area where functioning prototypes developed by various projects 
have traditionally been showcased.  Yet it is not all work! There are also 
many social events during the conference, from dinners to field trips, that 
are sure to keep you entertained.

Oulu downtown area is very compact with every hotel conveniently 
within 5-10 minutes walking distance from the conference venue. The venue 
itself is located in the heart of Oulu, at the market square. It is surrounded 
by cafes, and the nearby parks and riverbanks offer relaxing walking trails 
which you can enjoy during the breaks.

It is our true pleasure to welcome you all to Oulu – the home of mobile 
communications – and we wish you a fruitful and enjoyable conference.
 
TPC Chair
Professor Matti Latva-aho
University of Oulu, Centre for Wireless Communications 

Matti Latva-aho
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Conference
Programme
Overview

Monday, June 12th 
All EuCNC 2017 workshops and tutorials take place  
at University of Oulu Linnanmaa Campus

Monday June 12

Time/Room Saalastinsali IT116 IT112 IT115 IT113 IT105 IT106

9:00-10:30 WORKSHOP 5: 
Prototyping 
5th Generation 
Cellular 
Wireless 
Technology

WORKSHOP 8:  
New x-haul 
solutions for the 
5G transport 
challenge – A 
joint workshop 
of the iCIRRUS, 
5G- Crosshaul 
and 5G- XHaul 
projects

WORKSHOP 
6: Business 
models and 
techno- 
economic 
analysis for 5G 
networks

WORKSHOP 2:  
Software 
Networks and 
5G: from network 
programmability 
to SDN/NFV 
combination for 
effective network 
slicing

WORKSHOP 4:
2nd Network 
Management, 
Quality of 
Service and 
Security for
5G Networks

Tutorial 1:
Non-orthogonal 
Multiple Access: 
Current State 
of the Art 
and Future 
Directions

Tutorial 4: 
Full- Duplex 
Communications: 
State-of-the-Art 
and Applications

10:30-11:00 Coffee

11:00-12:30 WORKSHOP 5 WORKSHOP 8 WORKSHOP 6 WORKSHOP 2 WORKSHOP 4 Tutorial 1 Tutorial 4

12:30-13:30 Lunch

13:30-15:00 WORKSHOP 1: 
5G Test 
Network 
Finland and 
Finnish Open 
Innovation 
Ecosystem – 
Digitalisation 
Enabled by 5G, 
Cyber Security, 
Analytics and 
IoT

WORKSHOP 9: 
Millimetre-wave 
technology 
for 5G access, 
fronthaul and 
backhaul

WORKSHOP 3:
2nd Edition 
of the 5GPPP 
Workshop on 
5G PHY/MAC 
Layers Design 
and Hardware 
Aspects Below 
and Above
6 GHz

WORKSHOP 2 WORKSHOP 7: 
5G Security: 
Phase 1 
landscape 
and foreseen 
evolutions

Tutorial 2: 
Modeling 
and Design 
of mmWave 
networks 
for spectral 
and energy 
efficiency in 5G

Tutorial 3: 
The 5G path of 
V2X for the future 
of connected 
and autonomous 
vehicles

15:00-15:30 Coffee

15:30-17:00 WORKSHOP 1 WORKSHOP 9 WORKSHOP 3 WORKSHOP 2 WORKSHOP 7 Tutorial 2 Tutorial 3

On Monday 12 June conference registration open 
at Oulu City Theatre at 12-18. Handouts for Tutorials 
and Workshops distributed in lecture rooms.
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Oulu City Library (LIB)

Oulu City Hall Bar Café Keltainen Aitta

Radisson Blu Hotel Oulu  (RAD)

Oulu City Theatre (THE)

Tuesday-Thursday, June 13th-15th: 
all events take place at Oulu City Theatre, Oulu City Library and Radisson Blu Hotel Oulu

TUESDAY JUNE 13

8:00-18:00 Registration

9:00 – 11:00 Opening Session THE Big Stage
 Keynotes 1,4 THE Big Stage

11:00 ‑ 11:30 Coffee THE Lobby
11:30 ‑ 13:00 PHY1 LIB Auditorium

TER1 RAD Kiikeli
APS1 THE Attic Studio
RAT1 THE Big Stage
NET1 THE Piki Hall
WON1 THE Small Stage
SPS6 RAD Nuotta & Luoto
SPS7 RAD Ainola 2

Lunch THE Lobby
14:00 ‑ 14:30    Poster Session 1     THE Cabinet
14:30 ‑ 16:00    Panel 1 THE Big Stage
16:00 ‑ 16:30    Coffee  THE Lobby
16:30 - 18:00    RAT2 LIB Auditorium

TER2 RAD Kiikeli
WON2 THE Attic Studio
PHY2 THE Big Stage
APS2 THE Piki Hall
NET2 THE Small Stage
SPS4 RAD Nuotta & 

Luoto
SPS5 RAD Ranta & Koski
SPS8 RAD Pakkala

18:00 City Reception Oulu City Hall

THURSDAY JUNE 15

8:30-11:00 Registration 

9:00 ‑ 10:30 RAT6 LIB Auditorium
NET5 THE Attic Studio
RAT7 THE Big Stage
PHY6 THE Piki Hall
PHY5 THE Small Stage
SPS9b RAD Ainola 2

10:30 ‑ 11:00 Coffee THE Lobby
11:00 ‑ 12:30  Panel 3 THE Big Stage
12:30 ‑ 13:30 Closing Session THE Big Stage
13:30 ‑ 14:30 Lunch THE Lobby

WEDNESDAY JUNE 14

8:00-18:00 Registration 

9:00 ‑ 10:30 Keynotes 2,3,5 THE Big Stage
10:30 ‑ 11:00 Coffee THE Lobby
11:00 ‑ 12:30 PHY3 LIB Auditorium

WON3 THE Attic Studio
NET3 THE Big Stage
TER3 THE Piki Hall
RAT3 THE Small Stage
SPS1 RAD Ainola 2
SPS10 RAD Nuotta & 

Luoto
SPS3 RAD Kiikeli

12:30 ‑ 13:30 Lunch THE Lobby
13:30 ‑ 14:00 Poster Session 2 THE Cabinet
14:00 ‑ 15:30 Panel 2 THE Big Stage
15:30 - 16:00 Coffee THE Lobby
16:00 ‑ 17:30 NET4 LIB Auditorium

RAT5 THE Attic Studio
RAT4 THE Big Stage
PHY4 THE Piki Hall
APS3 THE Small Stage
SPS2 RAD Ainola 1
SPS9a RAD Ainola 2

19:00 Banquet Dinner RAD Restaurant
22:00 After Party Keltainen Aitta

Locations Overview
Oulu City Theatre (THE): Registration, Lunches, 
Coffees, Opening and Closing Sessions, Keynotes, Panels, 
Posters, Technical Sessions APS1, RAT1, NET1, WON1, 
WON2, PHY2, APS2, NET2, WON3, NET3, TER3, RAT3 
,RAT4, RAT5, PHY4,APS3, NET5, RAT7, PHY6, PHY5
Oulu City Library (LIB): Technical Sessions PHY1, 
RAT2, PHY3, NET4 and RAT6
Radisson Blu Hotel Oulu (RAD): All Special Sessions, 
Technical Sessions TER1 and TER2, Banquet Dinner
Oulu City Hall: Welcome Reception 
Keltainen Aitta: After-Dinner Party with Live Music

APS 	 – Applications & Services
NET 	 – Networking
PHY 	 – Physical Layer and 

Fundamentals
RAT 	 – Radio Access 

Technologies towards 5G
TER 	 – Testbeds & Experimental 

Research
WON	– Wireless and Optical 

Networks
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Oulu City Library (LIB)

Oulu City Hall Bar Café Keltainen Aitta

Radisson Blu Hotel Oulu  (RAD)

Oulu City Theatre (THE)

Useful 
Information

Social media

Follow us on social media to  
stay up-to-date with the latest information:
Facebook: EuCNC
Twitter: @eucnc, @NetTechEU
LinkedIn group: EuCNC
Instagram

You are welcome to capture your own memorable 
conference moments and share them in your social 
media networks. Remember to include our official 
hashtag #EUCNC2017 in your posts!

Watch live stream of keynote sessions, video 
interviews etc. from the conference website:
www.eucnc.eu/

Conference4Me – the official EuCNC2017  
mobile application
The Conference4me smartphone app provides you 
with the most comfortable tool for planning your 
participation in EuCNC 2017. Browse the complete 
programme directly from your phone or tablet and 
create your very own agenda on the fly. The app 
is available for Android, iOS and Windows Phone 
devices.

To download mobile app, please visit  
http://conference4me.eu/download or type 
‘conference4me’ in Google Play, iTunes App Store  
or Windows Phone Store. 

More information can be found here  
http://conference4me.eu/download

EuCNC 2017 Registration  
and Info Desk 
is located at Oulu City Theatre Lobby,  
right after main entrance.

Opening times:
Monday 12 June 12:00-19:00
Tuesday 13 June 8:00-18:00
Wednesday 14 June 8:00-18:00
Thursday 15 June 8:30-11:00
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Tuesday June 13th 09:00-11:00   |   Theatre Big Stage

Opening  
Session

5G is the next important step in wireless communications. 
An active and forward-looking spectrum policy is essential 
for introducing 5G technology, because a significant number 
of frequencies need to be allocated for its use. In Finland 
it is already possible to assign frequencies for product 
development and testing. It is also important that different 
parties in the sector collaborate in developing 5G. Finland’s 
goal is to remain at the forefront in developing and using 
the next generation mobile networks.

Ms. Anne Berner was appointed as Minister of Transport 
and Communications of Finland in May 2015. In the 
government, she is also responsible for matters related 

to Nordic cooperation. She is a first-term MP and has worked at Vallila Interior, a family 
business, since 1986. She holds a Master of Science degree in Economics and Business 
Administration.

Anne Berner
Minister of Transport and 
Communications, Finland

Matti Latva-aho received the M.Sc., Lic.Tech. and Dr. Tech 
(Hons.) degrees in Electrical Engineering from the University 
of Oulu, Finland in 1992, 1996 and 1998, respectively. From 
1992 to 1993, he was a Research Engineer at Nokia Mobile 
Phones, Oulu, Finland after which he joined Centre for 
Wireless Communications (CWC) at the University of Oulu.

Prof. Latva-aho was Director of CWC during the years 
1998-2006 and Head of Department for Communication 
Engineering until August 2014. Currently he is Professor of 
Digital Transmission Techniques at the University of Oulu. 
He serves as Academy of Finland Professor in 2017 – 2022.

His research interests are related to mobile broadband 
communication systems and currently his group focuses on 

5G and beyond systems research. Prof. Latva-aho has published 300+ conference or journal 
papers in the field of wireless communications. He received Nokia Foundation Award in 
2015 for his achievements in mobile communications research.

Professor 
Matti Latva-aho 
EuCNC 2017 Host  
and TPC Chair
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The innovation environment in Finland is worth getting 
acquainted with. The country has been ranked on top of the 
world in innovation, higher education and ICT. I hope that 
you are able to feel the innovative spirit during your visit.

A recent action has been to build up 5G Test Network 
Finland. Global giants are working together with SMEs and 
research groups to generate the best and most appealing 
5G test network environment. This initiative is an excellent 
starting point for new business openings and ecosystems. I 
encourage you to take advantage of it.

It is a great pleasure to welcome you to the European 
Conference on Networks and Communications 2017. I wish 
you inspiring days here in Oulu, while building together the 
European 5G future. 

Mr. Pekka Soini is the Director General, CEO of Tekes, the Finnish Funding Agency for 
Innovation. Prior to his current position at Tekes, he headed the Corporate Development 
Office (CDO) at Nokia Siemens Networks (NSN) and was the Country Director for Finland 
and a member of the Executive Management Team. Prior to his position as the Head of 
Corporate Development he headed NSN Strategy and Business Development. 

Prior the merger, in Nokia Networks, Pekka Soini was the Head for Strategy & Technology 
unit. He joined Nokia in 1987 and held several global business management positions 
within Nokia Networks, such as the Head of Radio Networks Business Unit, and prior to 
that the Head of Broadband Wireless business alongside System & Business Development 
activities. Pekka Soini has been stationed five years in the US where he was the VP of M&S 
of Nokia Telecommunications, and two years in Paris, France where he was heading the 
Nokia Telecommunications team in the European Cellular Consortium Program. He was 
also a member of the Board of the Federation of Finnish Technology Industries during the 
years 2010 – 2012. Pekka Soini is a member in several governmental and business councils 
and boards including the Research and Innovation Council of Finland chaired by the Prime 
Minister and a board member of the Technology Academy Finland. Pekka Soini was born in 
Finland in 1960. He holds a M.Sc. in Control Engineering from the University of Oulu.

Pekka Soini
CEO Tekes, Finland & 
Conference General 
Co-Chair

Pearse O’Donohue is Acting Director for the Future Networks 
Directorate of DG CONNECT at the European Commission, 
dealing with policy development and research supporting 
the Digital Single Market as regards 5G networks, IoT, cloud 
and data flows and conceptualising new and innovative 
approaches towards service platforms and next generation 
Internet. As Head of the Cloud and Software Unit in DG 
CONNECT, he is also responsible for the strategic development 
and implementation of policy on cloud computing and 
software. 

Until October 2014, Pearse was Deputy Head of Cabinet 
of Vice-President Neelie Kroes, previous European 
Commissioner for the Digital Agenda. He was responsible for 

advising the Vice-President on the development and implementation of policy on electronic 
communications, networks and services, as well as broadband, spectrum and other related 
policies such as Internet governance. 

Prior to that, Pearse was Head of the Radio Spectrum Policy Unit in the European 
Commission, DG CONNECT. Prior to joining the European Commission, Pearse held posts in 
the Irish Department of Foreign Affairs, the Permanent Representation of Ireland to the EU 
in Brussels, and as Assistant Director of the Brussels office of the Irish Business & Employers’ 
Confederation.

Pearse O’Donohue
Director EC DG Connect, 
Belgium & Conference 
General Co-Chair
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Keynote 
Speakers

5G started with a vision beyond new radio i.e  the 
standard version would not be defined by new access 
technology. Are we following that path? Looking at LTE 
Rel. 15 – what can we deliver? Delivery to the verticals 
will probably need some time. To fulfill our original 
vision – what can be done jointly?

Antje Williams is appointed as Executive Program Manager 
for 5G since Jan, 2015. The 5G program within Deutsche 
Telekom is a holistic approach and aligns and drives 
all activities around 5G within the company including 
Architecture, Business, Standardization, Industry fora like 
NGMN, GSMA, European initiatives as 5GPPP, Finance, 

Communication and the 5G:haus (Telekom´s test bed for 5G). Deutsche Telekom has a 
leading role within the operator community developing a vision of 5G. In order to drive 
architecture and standardization Deutsche Telekom participates actively in different foras 
and demonstrated some core technologies of future 5G technologies in field trials and demos.

Prior to this role Antje became Head of Inflight Connectivity and Managing Director of 
T-Mobile HotSpot GmbH (subsidiary of Deutsche Telekom). She was responsible offering 
Wifi access on board of 15 airlines (in 2014). Before joining the Inflight Team Antje was 
Head of Sales for the national Wholesale Department in Southern Germany for five years. 
She was responsible for the fixed line business with customers as Telefónica Germany, 
Kabeldeutschland, BT Germany among others. Antje started in 2001 in the Legal 
Department of Deutsche Telekom.

5G – More Than 
Just New Radio

In this talk, we will present how the future digital fabric 
will create time by the automation of everything. We will 
discuss how this transformation will be driven by enterprise 
applications and why low latency will be absolutely critical. 
This leads to the vision of a new edge cloud integrated 
network architecture.

Peter Vetter is Head of Access Lab in Nokia Bell Labs and 
Bell Labs Fellow. He is globally responsible for research in 
Nokia on wireless and wireline access technologies. 
He received the degree of Physics Engineer from Gent 
University (Belgium) in 1986 and a PhD in 1991. After a 
post-doctoral fellowship at Tohoku University (Japan), he 

joined the research center of Alcatel (now Nokia) in Antwerp in 1993. Since 2009, he works 
at Bell Labs in Murray Hill, New Jersey. 

Early in his career, he has been the initiator and leader of several EU projects, including 
the FP6 MUSE  project, which was one of the largest integrated projects in broadband and 
converged access with 36 partners and a total budget of 60 Million Euro from 2004-2008. 
He was also co-founder of an internal venture that produced the first FTTH product in 
Alcatel. Under his leadership, he and his teams have realized several world-first system 
demonstrations in access. He has authored or co-authored over a hundred international 
papers, including several invited and tutorials.

The Future X 
Network and the 
Next Industrial 
Revolution

Peter Vetter
Head of Access Lab, Nokia 
Bell Labs, USA

Antje Williams 
Manager 5G Programme, 
Deutsche Telekom, 
Germany

Tuesday June 13th 09:00-11:00   |   Theatre Big Stage

12



The presentation will give an overview what industry 
considers currently as 5G and what it can become. It will 
elaborate on the requirements for both 5G applications, 
namely for broadband and for IoT communication and will 
discuss some new services, such as positioning. Moreover 
it will cover the important role of densification in 5G, look 
at some 5G spectrum considerations and consider the 
essential role that 5G networks will have in future smart 
city. In order to give an impression about the performance 
of 5G, results from tests in V2X and I4.0 applications will be 
presented. Finally some recommendations for future work 
are given.

Dr. Kari Leppänen graduated from Helsinki University of Technology, Finland, with the 
Master Degree in 1992 and Ph. D. degree in 1995, majoring in Space Technology and Radio 
Engineering. After graduation he has worked in National Radio Astronomy Observatory 
(U.S.A.), Helsinki University of Technology (Finland), Joint Institute for VLBI in Europe (the 
Netherlands) and Nokia (Finland). In Nokia he had several responsibilities, among other 
things leading the Nokia 4G research program in 2002-2004. Dr. Leppänen chaired the GIGA 
Converging Networks technology research program of Finnish Funding Agency for Technology 
and Innovation in 2005-2010. Currently he leads the 5G Radio Network Technologies research 
at Huawei in Sweden and Finland. He is based in Helsinki.working group of DG Grow.

An Industry 
View on 5G 
Potential and 
Trends

Dr. Kari Leppänen
Director, 5G Radio 
Network Technology,
Huawei, Sweden  
and Finland

Wednesday June 14th 09:00-10:30   |   Theatre Big Stage

We are currently transforming 5G from a bold vision to 
a concrete reality. In this presentation we will give an 
overview of the industrialization status of 5G. Focus will be 
on the NR air-interface that is currently being standardized 
in 3GPP. The key characteristics of 5G and its abilities to 
expand mobile communication into new application areas 
will be discussed. We will show proof-points of what 5G 
will be able to deliver, both from technology and industry 
perspective. Finally, views on open areas and the way 
forward will be given. 

Mikael Höök received his M.Sc. Degree in Electronic 
Engineering from the Royal Institute of Technology in 

5G in Reality

Stockholm. He has 20 years of experience in the areas of research and standardization of 
wireless technologies. Mikael Höök has been Head of Radio Access Technologies at Ericsson 
Research since 2007. He is based in Kista, Stockholm, and the responsibility covers research 
of air-interface design, advanced signal processing, multi-antenna systems, radio network 
performance, propagation, and RF design. Results are fed into standardization, regulation 
and product development. Höök has been involved in the research and standardization of 2G, 
3G, 4G and now 5G radio access.

Mikael Höök
Director Radio Research, 
Ericsson, SE
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As physical layer technologies have improved, mobile 
networks have evolved to become ever more reliable, 
scalable and ubiquitous. Modern networks are capable of 
reliably offering a wide range of data rates and service 
qualities, supporting devices ranging from the very high 
speed to tiny Internet-of-Things devices.  The reliability 
and ubiquity of physical layer technology is driving a 
change in thinking to the point where mobile networks 
are data networks. The change unleashes a new world of 
possibilities. This presentation will provide a data driven 
perspective of modern mobile networks as an enabler of 
smart services, and offer up a challenge which must be 
addressed by all players in the new digital world.

Dr. Ian Oppermann is the NSW Government’s Chief Data Scientist and CEO of the NSW Data 
Analytics Centre. Ian has 25 years’ experience in the ICT sector and, has led organizations 
with more than 300 people, delivering products and outcomes that have impacted hundreds 
of millions of people globally. He has held senior management roles in Europe and Australia 
as Director for Radio Access Performance at Nokia, Global Head of Sales Partnering 
(network software) at Nokia Siemens Networks, and then Divisional Chief and Flagship 
Director at CSIRO. 

Ian is considered a thought leader in the area of the Digital Economy and is a regular 
speaker on “Big Data”, broadband enabled services and the impact of technology on society. 
He has contributed to 6 books and co-authored more than 120 papers which have been 
cited more than 3200 times. Ian has an MBA from the University of London and a Doctor 
of Philosophy in Mobile Telecommunications from Sydney University. Ian is a Fellow of the 
Institute of Engineers Australia, a Fellow of the IEEE, a Fellow of the Australian Academy 
of Technological Sciences and Engineering, is Vice President of the Australian Computer 
Society, and a graduate member of the Australian Institute of Company Directors. Ian is also 
president of the Australia National Committee of the IEC and president of the JTC1 strategic 
advisory committee in Australia.

A Data Fuelled 
Journey
Towards Smart 
Services

Ian Opperman 
CEO NSW Data Analytics 
Centre, Australia
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Technical, 
Special 
and Poster 
Sessions

Tuesday, June 13, 09:00 – 11:00 Tuesday, June 13, 11:30 - 13:00

PHY1

Oulu City Library Auditorium
Chair: Markku Juntti, University of Oulu, Finland
 

•	 Energy-efficient Joint Source and Relay Precoding 
Design for Cooperative MIMO-AF Systems

	 Fabien Héliot and Rahim Tafazolli
•	 Semi-blind MAP Channel Estimator for Pilot 

Decontamination
	 Guangyi Wang, Yi Ma, Na Yi and Rahim Tafazolli
•	 Statistical Beam Codebook Design for mmWave 

Massive MIMO Systems
	 Majid Nasiri Khormuji and  

Renaud-Alexandre Pitaval
•	 Performance Analysis of FBMC and CP-OFDM in the 

Presence of Phase Noise
	 Kilian Roth, Leonardo Gomes Baltar, Michael Faerber 

and Josef A. Nossek
•	 Coverage Analysis in the Uplink of mmWave Cellular 

Network
	 Oluwakayode Onireti, Ali Imran and  

Muhammad Ali Imran

TER1

Radisson Blu Kiikeli
Chair: Markus Dominik Mueck, Intel, Germany

•	 5G Trial System Coverage Evaluation Utilizing Multi-
Point Transmission in 15 GHz Frequency Band

	 Kimmo Hiltunen, Arne Simonsson, Peter Ökvist and 
Björn Halvarsson

•	 On LoRaWAN Scalability: Empyrical Evaluation of 
Susceptibility to Inter-Network Interference

	 Konstantin Mikhaylov, Juha Petäjäjärvi and Janne 
Janhunen

Tuesday, June 13

Theatre Big Stage
Chair: Matti Latva-aho, University of Oulu, Finland

OPENING AND WELCOME ADDRESSES BY

Academy Prof. Matti Latva-aho, 
EuCNC2017 Host and TPC Chair,  
University of Oulu, Finland

Mrs. Anne Berner, 
Minister of Transport and Communications,  
Finland

Mr. Pearse O’Donohue, 
Acting Director for the Future Networks Directorate  
of DG CONNECT at the European Commission

Mr. Pekka Soini,  
Director General of Tekes, Finland

KEYNOTES

The Future X Network and  
the Next Industrial Revolution
Mr. Peter Vetter,  
Head of Access Lab in Nokia Bell, USA

5G – more than just new radio
Mrs. Antje Williams, 
Executive Program Manager  
for 5G at Deutsche Telecom, Germany

Coffee 11:00-11:30, Theatre Lobby
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NET1

Theatre Piki Hall
Chair: Zhisheng Niu, Tsingua University, China

•	 Wildcard-Rule Caching and Cache Replacement 
Algorithms in Software-Defined Networking

	 Jang-Ping Sheu, Po-Yao Wang and Jagadeesha Rb
•	 Network Expansion in OpenStack Cloud Federations
	 Mael Kimmerlin, Peer Hasselmeyer, Seppo Heikkilä, 

Max Plauth, Paweł Parol and Pasi Sarolahti
•	 Seamless Network Renumbering in RINA: Automate 

Address Changes Without Breaking Flows!
	 Eduard Grasa, Leonardo Bergesio, Miquel Tarzan-

Lorente, Diego Lopez, John Day and Lou Chitkushev
 •	On Service Composition Algorithm for Open 

Marketplaces of Network Services
	 Shireesh Bhat, Robinson Udechukwu, Rudra Dutta 

and George N. Rouskas
•	 Ensuring Quality of Service in a Multi-Tenant Cloud-

Enabled RAN Environment
	 Elisa Jimeno, Javier Garcia Lloreda, Pouria Sayyad 

Khodashenas, August Betzler, Irena Trajkovska,  
Luca Del Vecchio and Alan Whitehead

WON1

Theatre Small Stage
Chair: Klaus Doppler, Nokia Bell Labs, USA

•	 On the Performance of Video Streaming in  
Energy-Aware Wireless Mesh Networks

	 Yong Yao, Adrian Popescu, Markus Fiedler and 
Rickard Ljung

•	 Multi-service SDN Controlled Reconfigurable  
Long-Reach Optical Access Network

	 Giuseppe Talli, Stefano Porto, Daniel Carey, Nicola 
Brandonisio, Alan Naughton, Peter Ossieur, Paul 
Townsend, Rene Bonk, Thomas Pfeiffer, Frank 
Slyne, Séamas McGettrick, Christian Bluemm, Marco 
Ruffini, Alan Hill, David B Payne and Nick Parsons

•	 5G Transport Network Blueprint and Dimensioning 
for a Dense Urban Scenario

	 Ilker Demirkol, Daniel Camps, Jens Bartelt  
and Jim Zou

•	 Statistical Multiplexing in Fronthaul-Constrained 
Massive MIMO Jay Chaudhary, Jens Bartelt and 
Gerhard Fettweis

•	 The ADRENALINE Testbed: An SDN/NFV Packet/
Optical Transport Network and Edge/Core Cloud 
Platform for End-to-end 5G and IoT Services  
Raul Muñoz, Laia Nadal Reixats, Ramon Casellas, 
Michela Svaluto Moreolo, Ricard Vilalta, Josep M. 
Fabrega, Ricardo Martinez, Arturo Mayoral and 
Francisco Javier Vílchez

SPS6: 5G/SatCom Convergence

Radisson Blu Nuotta&Luoto
Chairs: Maria Guta, ESA, The Netherlands; Omar Iqbal, 
Avanti, UK; Thomas Heyn, Fraunhofer IIS, Germany

•	 SatCom 5G Use Cases and Relevance of Satellite 
Techology Evolution

	 Maria Guta
•	 Satellite in the 5G Ecosystem A Satellite 
	 Operator’s Perspective
	 Omar Iqbal and Georgia Poziopoulou

•	 An SDR-based Prototype of Spectrally Precoded 
OFDM

	 Medhat Mohamad, Rickard Nilsson and  
Jaap van de Beek

•	 Experimental Evaluation of Relative Calibration in a 
MISO-TDD System

	 Theoni Magounaki, Florian Kaltenberger, Xiwen 
Jiang, Cyril Buey, Philippe Ratajczak and Fabien 
Ferrero

•	 Energy Monitoring and Management in 5G 
Integrated Fronthaul and Backhaul
Osamah Ibrahiem Abdullaziz, Marco Capitani, 
Claudio E. Casetti, Carla-Fabiana Chiasserini, 
Shahzoob Bilal Chundrigar, Giada Landi, Xi Li,  
F Moscatelli, Kei Sakaguchi and Samer T. Talat

APS1

Theatre Attic Studio
Chair: Tao Chen, VTT, Finland

•	 Dynamic Slicing for Mobile Network Infrastructures: 
Challenges, Opportunities and Business Aspects

	 Engin Zeydan and Omer Narmanlioglu
•	 The 5D Approach to Control and Manage Smart Spaces
	 Seppo Hätönen, Julien Mineraud, Ashwin Rao, 

Hannu Flinck and Sasu Tarkoma
•	 Cross-Domain Discovery of Communication Peers 

Identity Mapping and Discovery Services (IMaDS)
	 Ingo Friese, Rebecca Copeland, Sebastian Göndör, 

Felix Beierle, Axel Küpper, Ricardo Lopes Pereira 
and Jean-Michel Crom

•	 Challenges and Opportunities for Designing Tactile 
Codecs from Audio Codecs

	 Xun Liu, Mischa Dohler, Toktam Mahmoodi and  
Liu Hongbin

•	 SDN/NFV Based Caching Solution for Future Mobile 
Network (5G)

	 Yaning Liu, Jean-Charles Point, Konstantinos V. 
Katsaros, Vasileios Glykantzis, Muhammad Shuaib 
Siddiqui and Eduard Escalona

RAT1

Theatre Big Stage
Chair: Kari Leppänen, Huawei, Finland

•	 Antenna Configuration Comparison in Challenging 
NLOS Locations

	 Juha Erkkilä, Marjut Koskela, Joni Heikkilä,  
Tuomo Kupiainen, Marjo Heikkilä, Tero Kippola, 
Asko Nykänen and Risto Saukkonen

•	 A Channel Allocation Algorithm for Citizens 
Broadband Radio Service/Spectrum Access System

	 Kapuruhamy Badalge Shashika Manosha, Satya 
Krishna Joshi, Tuomo Hänninen, Markku Jokinen, 
Pekka Pirinen, Harri Posti, Kari Horneman,  
Seppo Yrjölä and Matti Latva-aho

•	 Link Performance Evaluation for mmWave Systems
	 Vaia Kalokidou, Mark Beach, Peter J Legg,  

Timothy Pelham and Andy Lunness
•	 Scalable Two-hop Relaying for mmWave Networks
	 Junquan Deng, Olav Tirkkonen, Tao Chen and 

Navid Nikaein
•	 Improving Device-to-Device Communications 

Pairing for Underlay Cellular Networks
	 Giovanni Giambene and Tran Anh Khoa
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•	 Satellite Backhauling in Software Defined Telco 
Networks

	 Marius Corici, Frank Burkhardt, Ilie Gheorghe Pop, 
Thomas Schlichter, Stefan Covaci and Adam Kapovits

•	 Self-Organizing Hybrid Terrestrial-Satellite Backhaul 
Network for Enhanced Throughput and Latency

 	 Xavier Artiga, José Núñez-Martínez, Jorge Baranda 
and Ana Pérez-Neira

•	 NFV/SDN Technology Applicability to Satcom 
Networks

	 Ivan De Baere, Jan Geirnaert and Geert Adams
•	 Satellite Assisted Mobile Edge Computing
	 Gerry Colllins and Robert King
•	 5G Collaborative Hybrid Satellite Adaptive Bitrate 

Streaming Services
	 Thomas Heyn, Thomas Schlichter, Waqar Zia and 

Adithyan Ilangovan
•	 SHINE: Secure Hybrid in Network Caching 

Environment Secure Delivery of Multimedia Contents 
Across Integrated Satellite-Terrestrial Networks

	 Simon Pietro Romano and Cesare Roseti
•	 VHTS Satellites Towards 5G Networks
	 Oriol Vidal, Agnes Salvatori and Philippe Boutry
•	 Architectural Considerations on Software Defined 

Payloads (SDP) of Interests to 5G Community
	 Alexander Hofmann, Matthias Ruß and Florian Leschka

SPS7: 5G physical layer design for high 
speed vehicles

Radisson Blu Ainola 2
Chair: Jari Hulkkonen, Nokia Bell Labs, Finland

•	 From Architecture to Field Trial: A Millimeter Wave 
Based MHN System for HST Communications Toward 
5G

	 Hee Sang Chung, Junhyeong Kim, Gosan Noh, Bing 
Hui, Ilgyu Kim, Young Min Choi, Changseob Choi, 
Myong Sik Lee and Dong Ha Kim

•	 Configurable 5G Air Interface for High Speed Scenario
	 Petri Luoto, Kari Rikkinen, Pasi Kinnunen, Juha 

Karjalainen, Kari Pajukoski, Jari Hulkkonen and 
Matti Latva-aho

•	 Static Sequence Wrapped DFT-s-OFDM for High-
Speed Train Scenarios in high-SHF Bands

	 Fumihiro Hasegawa, Hiroshi Nishimoto, Akihiro 
Okazaki and Atsushi Okamura

•	 Location-Aware 5G Communications and Doppler 
Compensation for High-Speed Train Networks

	 Toni A Levanen, Jukka Talvitie, Risto Wichman, Ville 
Syrjälä, Markku K. Renfors and Mikko Valkama

Lunch 13:00-14:00 Theatre Lobby

Tuesday, June 13, 13:30 - 14:30

Poster Session 1

Theatre Cabinet

•	 UnCLOSE: User-Centric Orchestration of Security in 
Software-Defined Networks
Nizar Kheir and Wafa Ben Jaballah

•	 V2V Communication to Share Intensions for Robust 
Cooperative Adaptive Cruise Control
Jacco van de Sluis, Ellen van Nunen and Dennis 
Heuven

•	 Block-Filtered OFDM, a Promising Candidate 
Waveform for 5G and Beyond
David Demmer, Robin Gerzaguet, Jean-Baptiste Doré, 
Didier Le Ruyet and Dimitri Kténas

•	 Experiments Overview of the EU-Brazil FUTEBOL 
Project
Paulo Marques, Carlos Filipe Moreira e Silva, Valerio 
Frascolla, Edmundo Madeira, Cristiano Bonato Both, 
Moises R. N. Ribeiro, Pekka Aho, Daniel Fernandes 
Macedo, Ali Hammad, Pedro Alvarez, Marco Ruffini, 
Johann M. Marquez-Barja and Luiz DaSilva

•	 A Flexible Approach to Mobile Network Slicing: 
5G!Pagoda Vision
Sławomir Kukliński, Tomasz Osiński, Lechosław 
Tomaszewski, Adlen Ksentini, Eleonora Cau and 
Marius Corici

•	 Experimentation-as-a-Service Methodology for 
Building Urban-Scale Media Ecosystems
Michael Boniface, Simon Crowle, Stephen Phillips, 
Jessica Rosati, Dirk Trossen and Gino Carrozzo

•	 A Datagram API for Evolving Networks Beyond 5G 
Tom Jones, Gorry Fairhurst and Eric Vyncke

•	 Throughput of One-Hop Device-to-Device Wireless 
Networks with Channel Estimation Error
Seyed Pooya Shariatpanahi, Hamed Shah-Mansouri 
and Babak Hossein Khalaj

•	 Development of a Smart Spectrum Access Prototype
Hiroki Iwata, Kenta Umebayashi, Janne Lehtomäki, 
Miguel López-Benítez and Shusuke Narieda

•	 Interconnected IoT Smart Spaces - Requirements from 
a Critical 5G Vertical
Gino Carrozzo, Gianluca Insolvibile, M. Pardi, Nicola 
Ciulli, Sergios Soursos and Ivana Podnar Zarko

Tuesday, June 13, 14:30 - 16:00

Panel 1

Theatre Big Stage
Chair: Mikko Uusitalo, Nokia Bell Labs, Finland

•	 Spectrum for 5G - licensed, shared and unlicensed
Terje Tjelta, Bo Andersson, Yue Wang and Marja 
Matinmikko

Coffee 16:00-16:30 Theatre Lobby

Tuesday, June 13, 16:30 - 18:00

RAT2

Oulu City Library Auditorium
Chair: Luciano Leonel Mendes, Inatel, Brazil

•	 The Relaxed Power Control Algorithm
Markus Klügel, Michael Newinger, Wolfgang Utschick 
and Wolfgang Kellerer

•	 Comparison of Interference Control Methods in Large 
Heterogeneous Networks
Ole Grøndalen, Kashif Mahmood and Olav Norvald 
Østerbø

Tuesday, June 13, 11:30 - 13:00 (continued)
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•	 User Satisfaction Based Resource Allocation Schemes 
for Multicast in D2D Networks
Jagadeesha Rb, Jang-Ping Sheu and Wing-Kai Hon

•	 System Level Analysis of Multi-Operator Small Cell 
Network at 10 GHz
Petri Luoto, Antti Roivainen, Mehdi Bennis, Pekka 
Pirinen, Sumudu Samarakoon and Matti Latva-aho

•	 Joint Optimization of Energy Efficiency and Spectrum 
Efficiency in 5G Ultra-Dense Networks
Mary Adedoyin and Olabisi Emmanuel Falowo

TER2

Radisson Blu Kiikeli
Chair: Emilio Calvanese Strinati, CEA-LETI, France

•	 Experimental RF-Signal Based Wireless Energy 
Transmission
Janne Janhunen, Konstantin Mikhaylov and Juha 
Petäjäjärvi

•	 5G Case Study of Internet of Skills: Slicing the 
Human Senses
Maria Lema, Konstantinos Antonakoglou, Fragkiskos 
Sardis, Nantachai Sornkarn, Massimo Condoluci, 
Toktam Mahmoodi and Mischa Dohler

•	 An Experimental Investigation of SDN Controller Live 
Migration in Virtual Data Centers
Sajad Khorsandroo and Ali Saman Tosun

•	 5G E-band Backhaul System Evaluations: Focus on 
Moving Objects and Outdoor to Indoor Transmission
Zhou Du, Eckhard Ohlmer, Kimmo Aronkytö, Jyri 
Putkonen, Jouko Kapanen and Daniel Daniel Swist

•	 A Reference Architecture for Federating IoT 
Infrastructures Supporting Semantic Interoperability
Francois Carrez, David Gómez, Tarek Elsaleh, Luis 
Sanchez, Jorge Lanza and Paul Grace

WON2

Theatre Attic Studio
Chair: Klaus Moessner, University of Surrey, UK

Impact of CoMP VNF Placement on 5G Coordinated 
Scheduling Performance

Andrea Marotta, Koteswararao Kondepu, Francesco 
Giannone, Dajana Cassioli, Cristian Antonelli, Luca 
Valcarenghi and Piero Castoldi

5G Radio Access Network Architecture Based on 
Flexible Functional Control / User Plane Splits

 Jakob Belschner, Nico Bayer, Paul Arnold and Gerd 
Zimmermann

Routing Protocols for Video Surveillance Drones in IEEE 
802.11s Wireless Mesh Networks

Charles Jumaa Katila, Antonio Di Gianni, Chiara Buratti 
and Roberto Verdone

Self-organizing Mesh Topology Formation in Internet of 
Things with Heterogeneous Devices

Dudu Ok, Furqan Ahmed, Mohit Agnihotri and Cicek 
Cavdar

Experimental-based Propagation Model for VLC
Lorenzo Mucchi, Francesco Saverio Cataliotti, Luca 

Simone Ronga, Stefano Caputo and Patrizio Marcocci

PHY2

Theatre Big Stage
Chair: Nandana Rajatheva, University of Oulu, Finland

•	 TWEETHER Future Generation W-band Backhaul and 
Access Network Technology
Claudio Paoloni, François Magne, Frederic Andre, 
Xavier Begaud, Viktor Krozer, Marc Marilier, 
Antonio Ramirez, José R. Ruiz, Ruth Vilar and Ralp 
Zimmerman

•	 Evaluation of IR-HARQ Schemes in FBMC/OQAM 
Systems with Imperfect CSIR
Màrius Caus, Monica Navarro, Xavier Mestre, Ana 
Pérez-Neira, Guillem Femenias and Felip Riera-Palou

•	 Study on Simple Signal Area Estimation for Efficient 
Spectrum Measurements
Kenta Umebayashi, Hiroki Iwata, Janne Lehtomäki 
and Miguel López-Benítez

•	 Sparse Doubly-Selective Channels: Estimating Path 
Parameters Unambiguously
Kelvin Chelli, Praharsha Sirsi and Thorsten Herfet

•	 Filter Design for 5G BF-OFDM Waveform
David Demmer, Robin Gerzaguet, Jean-Baptiste Doré, 
Didier Le Ruyet and Dimitri Kténas

APS2

Theatre Piki Hall
Chair: Carlos A Pomalaza-Ráez, Purdue University, USA

•	 Internet of Skills, Where Robotics Meets AI, 5G and 
the Tactile Internet
Mischa Dohler, Toktam Mahmoodi, Maria Lema, 
Massimo Condoluci, Fragkiskos Sardis, Konstantinos 
Antonakoglou and Hamid Aghvami

•	 Identifying Mosquito Species Using Smart-Phone 
Cameras
Mona Minakshi, Pratool Bharti and Sriram 
Chellappan

•	 Verifying Large-Scale Networks Using NetCheck
Matei Popovici

•	 Group Communication in the reTHINK Framework
Jamal Boulmal, Frédéric Luart, Ahmed Bouabdallah 
and Michel L’Hostis

•	 Decentralized Communications: Trustworthy 
Interoperability in Peer-To-Peer Networks
Paulo Chainho, Steffen Druesedow, Kay Haensge, 
Ricardo Jorge Fernandes Chaves, Ricardo Lopes 
Pereira, Nuno Santos and Anton Roman- Portabales

NET2

Theatre Small Stage
Chair: Marian Codreanu, University of Oulu, Finland

•	 First Demonstration of SDN-based Bit Index Explicit 
Replication (BIER) Multicasting
Alessio Giorgetti, Andrea Sgambelluri, Francesco 
Paolucci, Filippo Cugini and Piero Castoldi

•	 A Customizable Agile Approach to Network Function 
Placement
Akshay Gadre, Anix Anbiah and Krishna M. 
Sivalingam

•	 Benefits of Multi-Layer Application-Aware Resource 
Allocation and Optimization
Marco Savi, Ćiril Rožić, Chris Matrakidis, Dimitrios 
Klonidis, Domenico Siracusa and Ioannis Tomkos
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•	 5G NORMA: System Architecture for Programmable 
& Multi-Tenant 5G Mobile Networks
Christian Mannweiler, Markus Breitbach, Heinz 
Droste, Ignacio Labrador Pavon, Iñaki Ucar, Peter 
Schneider, Mark Doll and Jorge Rivas
Sanchez

•	 Distributed Mobility Management Based on Centrality 
for Dense 5G Networks
Mourad Khanfouci

SPS4: Spectrum for 5G

Radisson Blu Nuotta&Luoto
Chair: Terje Tjelta, Telenor, Norway

•	 5G Spectrum Requirements
Rauno Ruismaki, Mikko Uusitalo, Thomas Rosowski, 
Giovanna D’Aria, Yinan Qi, Du Ho Kang and Ki Won 
Sung

•	 Some Insights into the Behaviour of Millimetre-wave 
Spectrum on Key 5G Cellular KPI’s
Mythri Hunukumbure, Yue Wang, Miurel Tercero and 
Javier Lorca

•	 Virtualization of Spectrum Resources for 5GNetworks
Shah Nawaz Khan, Adrian Kliks, Tao Chen, Miia 
Mustonen, Roberto Riggio and Leonardo Goratti

•	 Millimeter Wave for 5G Mobile Fronthaul and 
Backhaul
Alain Abdel-Majid Mourad and Ping-Heng Kuo

 •	Spectrum Sharing in Hybrid Terrestrial-Satellite 
Backhaul Networks in the Ka Band
Xavier Artiga, Miguel Ángel Vázquez, Ana Pérez-
Neira, Christos G. Tsinos, Eva Lagunas, Symeon 
Chatzinotas, Venkatesh Ramireddy, Christian 
Steinmetz, Rudolf Zetik, Konstantinos Ntougias, 
Dimitrios Ntaikos and Constantinos B. Papadias

SPS5: Emerging trends for 5G 
experimental environments

Radisson Blu Ranta&Koski
Chair: Anastasius  Gavras, EURESCOM, Germany

•	 Welcome and Introduction, Objectives of the Session
Anastasius Gavras

•	 SoftFIRE: Constructing a Federated and Orchestrated 
Multi-Testbed Virtualisation Infrastructure 
Roberto Minerva

•	 Orchestration and Reconfiguration Control 
Architecture ORCA- a 5G Experimental Environment
Tarik Kazaz, Wei Liu, Xianjun Jiao, Ingrid Moerman, 
Francisco Paisana, Tom Vermeulen, Sofie Pollin, 
Vincent Kotzsch, Clemens Felber, Martin Danneberg 
and Roberto Bomfin

•	 5G Experimentation with Verticals
Spyros Denazis and Anastasius Gavras

•	 5G PAN-EU Trials Roadmap Version 1.0
Didier Bourse

•	 Panel Discussion with the Presenters and Additional 
Experts
Anastasius Gavras, Roberto Minerva, Ingrid 
Moerman, Spyros Denazis, Didier Bourse,  
Harri Posti, Vincent Kotzsch and Raymond Knopp

SPS8: P2P Communication, Control 
and Computing for Smart Grids

Radisson Blu Pakkala
Chair: Ari Pouttu,  University of Oulu, Finland

•	 On Micro Grids
Kithsiri M Liyanage

•	 Key Performance Indicators for P2P Operations in 
Smart Grids
Jussi P Haapola and Samad Ali

•	 P2P-SmarTest Model for Local Energy Trading, Grid 
Control and ICT in Smart Grids
Ari T. Pouttu, Jussi P Haapola, Petri Ahokangas, 
Yueqiang Xu, Maria Kopsakangas-Savolainen, Eloisa 
Porras, Javier Matamoros, Charalampos Kalalas, 
Jesus Alonso-Zarate, Francisco David Gallego, José 
Manuel Martín Rapún, Geert Deconinck, Hamada 
Almasalma, Sander Claeys, Jianzhong Wu, Meng 
Cheng, Furong Li, Zhipeng Zhang, David Rivas and 
Sindia Casado

•	 Distributed Control Algorithms for Peer-to-Peer 
Microgrids
Sander Claeys, Hamada Almasalma and Geert 
Deconinck

•	 Peer-to-Peer Energy Trading
Javier Matamoros, Maria Gregori and David 
Gregoratti

•	 Communications Strategies for Increasing Wireless 
Reliability in P2P Smart Grids
Jussi P Haapola, Juho Markkula and Samad Ali

Welcome Reception  
Oulu City Hall
18:00-20:00

Tuesday, June 13, 16:30 - 18:00 (continued)
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Wednesday,  June 14, 09:00 - 10:30

Theatre Big Stage
Chair: Luis M. Correia, IST – University of Lisbon, Portugal

KEYNOTES

An industry view on 5G potential and trends
Dr Kari Leppänen
Director, 5G Radio Network Technology  
of Huawei Finland and Sweden

5G in reality, 
Mr. Mikael Höök, Head of Radio Access Technologies  
at Ericsson Research, Sweden

5G: a data fuelled journey towards smart services, 
Dr. Ian Oppermann, 
NSW Government’s Chief Data Scientist and CEO  
of the NSW Data Analytics Centre, Australia

10:30-11:00 COFFEE Theatre Lobby

Wednesday,  June 14, 11:00 - 12:30

PHY3

Oulu City Library Auditorium
Chair: Umberto Spagnolini, University of Milano, Italy
 

•	 An Adaptive Parametric Prediction Method for Mobile 
MIMO Wireless Systems
Ramoni O. Adeogun, Paul D Teal and Pawel A. 
Dmochowski

•	 Silicon Area of FBMC Receivers for CMOS 65nm and 
Comparison to OFDM Receivers
Vincent Berg, Jean-Baptiste Doré and Sylvie 
Mayrargue

•	 ASIP Design for Multiuser MIMO Broadcast 
Precoding
Shahriar Shahabuddin, Olli Silvén and Markku 
Juntti

•	 Dual-Polarized 2x2 Element Sub-Array at 15 GHz 
with High Port Isolation
Marko Sonkki, Sami Myllymäki, Jussi Putaala, Maciej 
Sobocinski, Aarno Pärssinen, Eero Heikkinen, Tomi 
Haapala and Kari Nikkanen

•	 Pilot Structure Design to Increase Wireless Channel 
Capacity for High-Speed Railway
Yongyun Choi and Jae Hong Lee

WON3

Theatre Attic Studio
Chair: Petri Komulainen, MediaTek,  Finland

•	 Multi-core Fiber Undersea Transmission Systems
Md. Nooruzzaman and Toshio Morioka

•	 Outage Probability Analysis in Finite Wireless 
Networks Operating in LOS Environment
Natalia Ermolova

•	 Scheduling in an Ethernet Fronthaul Network
Mohamad Kenan Al-Hares, Philippos 
Assimakopoulos, Daniel Muench and Nathan J Gomes

•	 On the Optimal Space-Frequency to Frequency 
Mapping in Indoor Single-Pair RoC Fronthaul
Andrea Matera and Umberto Spagnolini

•	 Adaptive In-band Full-Duplex Collision Detection for 
Balancing Sensing and Collision Costs
Brecht Reynders, Tom Vermeulen, Fernando Rosas 
and Sofie Pollin

NET3

Theatre Big Stage
Chair: Didier Bourse, Nokia, France

•	 Architecture Modularisation for Next Generation 
Mobile Networks
Xueli An, Riccardo Trivisonno, Hans Joachim 
Einsiedler, Dirk V Hugo, Kay Haensge, Xiaofeng 
Huang, Qing Shen, Daniel Corujo, Kashif
Mahmood, Dirk Trossen, Marco Liebsch, Filipe Leitão, 
Cao Phan and Frederic Klamm

•	 Experimental Evaluation of Hierarchical Control over 
Multi-Domain Wireless/Optical Networks
Josep Mangues-Bafalluy, José Núñez-Martínez, 
Ramon Casellas, Arturo Mayoral, Jorge Baranda, 
Josep Xavier Salvat, Andres Garcia- Saavedra, Ricard 
Vilalta, Iñaki Pascual, Xi Li, Ricardo Martinez and 
Raul Muñoz

•	 Orchestration of Network Services Across Multiple 
Operators: The 5G Exchange Prototype
Andrea Sgambelluri, Francesco Tusa, Molka 
Gharbaoui, Elisa Maini, Laszlo Toka, Jorge Martín 
Pérez, Francesco Paolucci, Barbara Martini, Wint 
Yi Poe, Javier Melian, Ajmal Muhammad, Aurora 
Ramos, Oscar González de Dios, Balázs Sonkoly, 
Paolo Monti, Ishan Vaishnavi, Carlos J. Bernardos 
and Robert Szabo

•	 Reliable Capacity Provisioning for Distributed Cloud/
Edge/Fog Computing Applications
Per-Olov Ostberg, James Byrne, Paolo Casari, Philip 
Eardley, Antonio Fernández Anta, Johan Forsman, 
John Kennedy, Thang Le Duc, Manuel Noya Mariño, 
Radhika Loomba, Miguel Angel López Peña, Jose 
Lopez Veiga, Theo Lynn, Vincenzo Mancuso, Sergej 
Svorobej, Anders Torneus, Stefan Wesner, Peter Willis 
and Jörg Domaschka

•	 On Implementing RRM/SON in Virtualized Multi-
Tenant Small Cell Networks
Jordi Pérez-Romero, Oriol Sallent, Ramon Ferrús and 
Ramon Agustí

Wednesday, June 14
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TER3

Theatre Piki Hall
Chair: Hans-Peter Mayer, Nokia Bell Labs, Germany

•	 Computational and Experimental Studies for Probe 
Ring Radius in MIMO OTA Test Systems
Dmytro Anin, Md Miah and Erkki T. Salonen

•	 Experimental Analysis on Possible Coexistence 
Issues Related to the Introduction of LTE in the 
2300-2400 MHz Band
Valeria Petrini, Doriana Guiducci, Claudia Carciofi, 
Claudio Cecchetti, Manuela Vaser, Elisa Ricci, Elio 
Restuccia and Gianmarco Fusco

•	 System Analysis and Design of mmW Mobile 
Backhaul Transceiver at 28 GHz
Giuseppe Destino, Olli Kursu, Saila Tammelin,  
Jari Haukipuro, Marko Sonkki, Timo Rahkonen, 
Aarno Pärssinen, Aki Korvala, Marko Pettissalo and 
Matti Latva-aho

•	 Measuring LTE and WiFi Coexistence in Unlicensed 
Spectrum
Nikos Makris, Agorastos Dimitrios Samaras, Virgilios 
Passas, Thanasis Korakis and Leandros Tassiulas

•	 Application of LTE 450 MHz in the Electric Energy 
Sector
Dick Carrillo, Ricardo Caldeira and Renato Coutinho

RAT3

Theatre Small Stage
Chair: Hugo Tullberg, Ericsson, Sweden

•	 Joint Transmission with Dummy Symbols for 
Dynamic TDD in Ultra-Dense Deployments
Haris Celik and Ki Won Sung

•	 QoS-based Radio Resource Management for  
5G Ultra-dense Heterogeneous Networks
Mary Adedoyin and Olabisi Emmanuel Falowo

•	 The Implementation of Wideband Cyclostationary 
Feature Detector with Receiver Constraints
Ikedieze Gabriel Anyim, John Chiverton, Misha Filip 
and Abdulkarim Tawfik

•	 Coexistence of FDD Flexible Duplexing Networks
Sergio Lembo, Olav Tirkkonen, Mariana Goldhamer 
and Adrian Kliks

•	 A Modified Proportional Fair Radio Resource 
Management Scheme in Virtual RANs
Behnam Rouzbehani, Luis M. Correia and  
Luisa Caeiro

SPS1: Ultra-Reliable & Low-
Latency  Communication (URLLC):  
Fundamentals and Applications

Radisson Blu Ainola 2
Chair: Mehdi Bennis, University of Oulu, Finland

•	 On Wireless Networks for the Era of Mixed Reality
Klaus Doppler, Eric Torkildson and Jan Bouwen

•	 Overbooking Radio and Computation Resources 
in mmW-Mobile Edge Computing to Reduce 
Vulnerability to Channel Intermittency
Sergio Barbarossa, Elena Ceci and Mattia Merluzzi

•	 5G Ultra-Reliable and Low-Latency Systems Design
Chih-ping Li, Jing Jiang, Wanshi Chen, Tingfang Ji 
and John Smee

•	 5G Techniques for Ultra Reliable Low Latency 
Communication
Joachim Sachs

SPS10: Designing and Developing 
a Cloud-enabled “Small Cell as a 
Service” concept, for Multi-Tenancy 
and Edge Services in the forthcoming 
5G Framework

Radisson Blu Nuotta&Luoto
Chair: Ioannis Chochliouros, OTE, Greece

•	 A Modern Architectural View Based upon 
Enhancements of the SESAME Innovative Approach
Ioannis Chochliouros, Ioannis Giannoulakis, 
Evangelos Sfakianakis, Alexandros Kostopoulos, 
Anastasios Kourtis, Anastasia Spiliopoulou, Maria 
Belesioti, Pouria Sayyad Khodashenas, Jose Oscar 
Fajardo, Athanassios Dardamanis, Javier Garcia 
Lloreda, Emmanouil Kafetzakis and Jordi Pérez-
Romero

•	 Self-X Functions in Cloud Enabled Small Cell 
Networks
Jordi Pérez-Romero, Cristina Costa, Babangida 
Abubakar, Emmanouil Panaousis, Haris Mouratidis, 
Karim M. Nasr, Seiamak Vahid and Klaus Moessner

•	 Modern Business and Market Perspectives Coming 
from the Progress of the SESAME Project Effort
Ioannis Chochliouros, Anastasia Spiliopoulou, 
Alexandros Kostopoulos, Ioanna Papafili, 
Athanassios Dardamanis, Ioannis Neokosmidis, 
Theodoros Rokkas and Leonardo Goratti

•	 Techniques for Providing Software and Hardware 
Acceleration to VNFs Running on the Edge Cloud - 
Conceiving Accelerated Nodes for Computation at the 
Mobile Edge
Pavel Bliznakov, Michele Paolino, Sébastien 
Pinneterre, Antonino Albanese, Pietro Paglierani and 
Claudio Meani

•	 The “5G ESSENCE” Architectural Approach for the 
Provision of Enhanced 5G Network Facilities
Ioannis Chochliouros, Anastasia Spiliopoulou, 
Ioannis Giannoulakis, Anastasios Kourtis and 
Emmanouil Kafetzakis

•	 Innovative 5G Transport Network Technologies and 
Architectures
George Lyberopoulos, Elina Theodoropoulou, Ioanna 
Mesogiti and Konstantinos G. Filis

•	 Enabling Offloading in 5G Networks
Alexandros Kostopoulos, George Agapiou, Ioanna 
Papafili and Ioannis Chochliouros

•	 5G Architecture, KPIs and Technologies for Future ITS
Michael C Parker, Geza Koczian, Stuart D Walker, 
Muhammad Shuaib Siddiqui, Eduard Escalona, 
Dimitrios Kritharidis, Konstantinos V. Katsaros, 
Kai Habel, Carolina Canales, Yaning Liu, Jean-
Charles Point, Eleni Trouva, Ioannis Angelopoulos, 
Konstantinos G. Filis, Elina Theodoropoulou, 
George Lyberopoulos, Theodoros Rokkas, Ioannis 
Neokosmidis, Eugene Zetserov, David Levy, Andreas 
Foglar, Marian Ulbricht, Pavel Kralj and  
Primoz Jenko

•	 Ensuring Privacy in 5G Networks
Alexandros Kostopoulos, Ioannis Chochliouros, 
Ioanna Papafili and Andreas Drakos

Wednesday, June 14, 11:00 - 12:30 (continued)
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SPS3: Wireless and Optical 
Technologies for Systems Beyond 5G 

Radisson Blu Kiikeli
Chairs: Angeliki Alexiou, University of Piraeus, Greece; 
Raul Munoz, CTTC, Spain

•	 Prospects for Optical & Wireless Integration in 
Beyond 5G Networks
Jörg-Peter Elbers

•	 Sparse Estimation for Wideband Mmwave Channel 
with Hybrid Antenna Architecture
Markku Juntti

•	 Optical Wireless Communications in Beyond-5G 
Mobile Networks
Volker Jungnickel

•	 THz Channel Modelling for Wireless Communication
Janne Lehtomäki

•	 Integration of Wireless and Optical Technologies to 
Meet the Requirements of 5G Networks and Beyond
Alexis Alfredo Dowhuszko

Lunch 12:30-13:30 Theatre Lobby

Wednesday,  June 14, 13:30 - 14:00

Poster Session 2

Theatre Cabinet

•	 Multiuser Millimeter Wave MIMO Channel Estimation 
with Hybrid Beamforming
Stefano Buzzi and Carmen D’Andrea

•	 5G Development and Validation Platform for Global 
Industry-specific Network Services and Apps
Josep Martrat, Sonia Castro, Michael Bredel and 
Ricard Vilalta

•	 On the Fifth Generation Communication Automotive 
Research and Innovation Project5GCAR - The 
Vehicular 5G PPP Phase 2 Project
Mikael Fallgren, Markus Dillinger, Alain Servel, 
Zexian Li, Bernadette Villeforceix, Taimoor Abbas, 
Nadia Brahmi, Philippe Cuer, Tommy
Svensson, Francisco Sanchez, Jesus Alonso-Zarate, 
Toktam Mahmoodi, Guillaume Vivier and Matthias 
Narroschke

•	 5G-Xcast: Broadcast and Multicast Communication 
Enablers for the Fifth-Generation of Wireless Systems
David Gomez-Barquero, Athul Prasad and Belkacem 
Mouhouche

•	 APPSTACLE Breaking the Silos in Automotive 
Software and Systems Development
Olli-Pekka Pakanen, Ahmad Banijamali, Alireza 
Haghighatkhah, Olli Liinamaa, Giuseppe Destino, 
Pasi Kuvaja, Matti Latva-aho, Markku
Oivo, Matti Frisk and Zakaria Laaroussi

•	 Software Development Platform for Programmable 
Heterogeneous Radio Access Networks
Alexandros Kostopoulos, Roberto Riggio, Fang-Chun 
Kuo and Kostas Pentikousis

•	 Toward Unifying Abstractions for Heterogeneous 
Radio Infrastructures
Rebecca Steinert, Nidal Zarifeh, Chia-Yu Chang, Antti 
Anttonen, Antonio M. Cipriano and Dorin Panaitopol

•	 Spectrum and RAN Sharing in 5G Networks - a 
COHERENT Approach

Adrian Kliks, Dorin Panaitopol, Antonio M. 
Cipriano, Kostas Katsalis, Navid Nikaein, Chia-Yu 
Chang, Tao Chen, Karol Kowalik, George

•	 Agapiou, Heikki Kokkinen and Fang-Chun Kuo
•	 Measurement-based Protocol Design

Gorry Fairhurst, Mirja Kuehlewind and Diego Lopez
•	 Effects of Cell Phone (Mobile) Radiofrequency Signal 

Exposure on Human Body
Mohammed Abdel Razek

Wednesday,  June 14, 14:00 - 15:30

Panel 2

Theatre Big Stage
Chair: Markus Dillinger, Huawei, Germany

•	 5G and Verticals: the Connected and Automated 
Driving (CAD) case
Andreas Kwoczek, Thierry Klein, Holger Rosier, 
Joachim Sachs and Antje Williams

Coffee 15:30-16:00 Theatre Lobby

Wednesday,  June 14, 16:00 - 17:30

NET4

Oulu City Library Auditorium
Chair: Riccardo Trivisonno, Huawei, Germany

•	 A Flexible and Reconfigurable 5G Networking 
Architecture Based on Context and Content 
Information
Dario Sabella, Pablo Serrano, Giovanni Stea, 
Antonio Virdis, Ilenia Tinnirello, Fabrizio Giuliano, 
Domenico Garlisi, Panagiotis Vlacheas, Panagiotis 
Demestichas, Vassilis Foteions, Nikolaos Bartzoudis, 
Miquel Payaró and Arturo Medela

•	 SDN/NFV-based End to End Network Slicing for 5G 
Multi-tenant Networks
Dimitrios Kritharidis, Panteleimon-Konstantinos 
Chartsias, Athanasios Amiras, Ioannis Plevrakis, 
Konstantinos V. Katsaros, Muhammad
Shuaib Siddiqui, Albert Viñés, Eduard Escalona, 
Eleni Trouva, Ioannis Angelopoulos, Anastasios 
Kourtis and Ioakeim Samaras

•	 SDN Implementation of Slicing and Fast Failover in 
5G Transport Networks
Dimitris Giatsios, Kostas Choumas, Paris Flegkas, 
Thanasis Korakis and Daniel Camps

•	 Intelligent Network Management for 5G Systems: The 
SELFNET Approach
Wei Jiang, Mathias Strufe and Hans D. Schotten

•	 System Architecture of Intelligent Monitoring in 
Multi-Domain Orchestration
Wint Yi Poe, Ishan Vaishnavi, Francesco Tusa, Javier 
Melian and Aurora Ramos
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RAT5

Theatre Attic Studio
Chair: Muhammad Ali Imran, University of Glasgow, UK

•	 Hybrid Paging and Location Tracking Scheme for 
Inactive 5G UEs
Sofonias Hailu and Mikko Säily

•	 On the Effective Capacity of MTC Networks in the 
Finite Blocklength Regime
Mohammad Shehab, Endrit Dosti, Hirley Alves and 
Matti Latva-aho

•	 Cooperative Transmissions in Ultra-Dense Networks 
Under a Bounded Dual-Slope Path Loss Model
Yanpeng Yang, Ki Won Sung, Jihong Park,  
Seong-Lyun Kim and Kwang Soon Kim

•	 Traffic Safety in the METIS-II 5G Connected Cars Use 
Case: Technology Enablers and Baseline Evaluation
David Martín-Sacristán, Carlos Herranz and  
Jose F Monserrat

•	 A Method for Resolving Users’ Collision in Random 
Access Schemes in 5G Systems
Mohammed Al-Imari

RAT4

Theatre Big Stage
Chair: Leonardo Goratti, CREATE-NET, Italy

•	 Optimum Multi-Subframe Scheduling for LTE 
Licensed-Assisted Access to Unlicensed Spectrum
Cheng-Jie Tsai and Tsern-Huei Lee

•	 Beyond WYSIWYG: Sharing Contextual Sensing Data 
Through mmWave V2V Communications
Cristina Perfecto, Javier Del Ser, Mehdi Bennis and 
Miren Nekane Bilbao

•	 Physical Downlink Control Channel for 5G New Radio
Honglei Miao and Michael Faerber

•	 Performance Evaluation of Adaptive Beamforming in 
5G-V2X Networks
Ilmari Maskulainen, Petri Luoto, Pekka Pirinen, 
Mehdi Bennis, Kari Horneman and Matti Latva-aho

•	 Future of Mobile
Mischa Dohler, Toktam Mahmoodi, Maria Lema and 
Massimo Condoluci

PHY4

Theatre Piki Hall
Chair: Kenta Umebayashi,  Tokyo University of Agriculture 
and Technology, Japan

•	 Waveform Multiplexing for 5G: a Concept and 3D 
Evaluation
Yeon-Geun Lim, Taehun Jung, Kwang Soon Kim and 
Chan-Byoung Chae

•	 Traffic Aware Pilot De-contamination for 
Multi-CellMIMO Systems
Laddu Praneeth Roshan Jayasinghe, Antti Tölli, 
Jarkko Kaleva, Ganesh Venkatraman and  
Matti Latva-aho

•	 Hybrid Beamforming for Single-User MIMO with 
Partially Connected RF Architecture
Mohammad Majidzadeh, Aleksi Moilanen,  
Nuutti Tervo, Harri Pennanen, Antti Tölli and  
Matti Latva-aho

•	 Channel Coding for Enhanced Mobile Broadband 
Communication in 5G Systems
Heshani Gamage, Nandana Rajatheva and  
Matti Latva-aho

•	 Exploring Symmetry in Wireless Propagation 
Channels
Nazar Ali, Ahmed Kulaib, Ehab Salahat and  
Raed Shubair

•	 Hybrid Beamforming in RoF Fronthauling for 
Millimeter-Wave Radio
Lorenzo Combi and Umberto Spagnolini

APS3

Theatre Small Stage
Chair: Ian Oppermann, NSW Data Analytics Centre, 
Australia

•	 From Gadget to Gadget-Free Hyperconnected World: 
Conceptual Analysis of User Privacy Challenges
Tanesh Kumar, Madhusanka Liyanage, An Braeken, 
Ijaz Ahmad and Mika E Ylianttila

•	 Monetization of Infrastructures and Services
Martin Skoviera, Piyush Harsh, Oleksii Serhiienko, 
Manuel Perez Belmonte and Thomas Michael Bohnert

•	 P2P Model for Distributed Energy Trading, Grid 
Control and ICT for Local Smart Grids
Ari T. Pouttu, Jussi P Haapola, Petri Ahokangas, 
Yueqiang Xu, Maria Kopsakangas-Savolainen, Eloisa 
Porras, Javier Matamoros, Charalampos Kalalas, 
Jesus Alonso-Zarate, Francisco David Gallego, José 
Manuel Martín Rapún, Geert Deconinck, Hamada 
Almasalma, Sander Claeys, Jianzhong Wu, Meng 
Cheng, Furong Li, Zhipeng Zhang, David Rivas and 
Sindia Casado

•	 Evaluation of Hybrid Terrestrial-satellite Suburban 
Wireless Mesh Backhauls for LTE Networks
Jorge Baranda, José Núñez-Martínez, Josep Mangues-
Bafalluy and Natale Patriciello

SPS2: Toward 300 GHz wireless 
networks, challenges and 
opportunities

Radisson Blu Ainola 1
Chairs: Claudio Paoloni, Lancaster University, UK;  
Valerio Frascolla, Intel, Germany

•	 LiFi is a Paradigm-Shifting 5G Technology
Harald Haas

•	 Synergies Between MEC and mmWave Technologies
Sergio Barbarossa

•	 Trends and Challenges for Autonomic RRM and 
MAC Functionality for QoS Provision and Capacity 
Expansions in the Context of 5G Beyond 6GHz 
Ioannis-Prodromos Belikaidis, Andreas 
Georgakopoulos, Panagiotis Demestichas, Uwe 
Herzog, Klaus Moessner, Seiamak Vahid, Michael 
Fitch, Keith Briggs, Benoit Miscopein, Bismark Okyere 
and Valerio Frascolla

•	 Point to Multipoint at Millimetre Waves Above 90 GHz
Claudio Paoloni

•	 THz Communication: The New Frontier of Wireless 
Communications
Emilio Calvanese Strinati

•	 Wireless Transmission Applications and Technologies 
for Frequencies Above 100 GHz, D-Band and J-Band
Renato Lombardi

 

Wednesday, June 14, 16:00 - 17:30 (continued)
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SPS9a: 5G-PPP: Introduction of Phase 2 
(Part 1)

Radisson Blu Ainola 2
Chair: David Kennedy, EURESCOM, Germany

•	 Welcome & Opening Statement
Bernard Barani

•	 Highlight Achievements from Phase 1
Jean-Pierre  Bienaime

•	 Project Presentations:
-	 5G ESSENC, Embedded Network Services for 5G 

Experiences Ioannis Chochliouros
-	 5GCAR, Fifth Generation Communication 

Automotive Research and innovation Mikael 
Fallgren

-	 5GCITY, 5G CITY Sergi Figuerola
-	 5G-CORAL, A 5G Convergent Virtualised Radio 

Access Network Living at the Edge Antonio de la 
Olivia Delgardo

-	 5G-MEDIA, Programmable edge-to-cloud 
virtualization fabric for the 5G Media industry 
Pasquale Andriani

-	 5G-MoNArch, 5G Mobile Network Architecture for 
diverse services, use cases, and applications in 5G 
and beyond Diomidis Michalopoulos

-	 5G-PHOS, 5G integrated Fiber-Wireless networks 
exploiting existing photonic technologies for high-
density SDN-programmable network architectures 
George Kalfas

-	 5G-PICTURE, 5G Programmable Infrastructure 
Converging disaggregated neTwork and compUte 
Resources Eckhard Grass

-	 5GTANGO, 5G Development and validation 
platform for global industry-specific network 
services and Apps Josep Martrat

-	 5G-TRANSFORMER, 5G Mobile Transport Platform 
for Verticals Arturo Azcorra

-	 5G-Xcast, Broadcast and Multicast Communication 
Enablers for the Fifth-Generation of Wireless 
Systems David Gomez-Barquero

Conference Banquet
Radisson Blu Hotel Oulu
19:00-22:00

After Party with Live Music 
Bar Café Keltainen Aitta
22:00-01:00
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Thursday, June 15, 09:00 - 10:30

RAT6

Oulu City Library Auditorium
Chair: Babak Hossein Khalaj,  Sharif University of 
Technology, Iran

•	 Vehicle Clustering for Improving Enhanced LTE-V2X 
Network Performance
Petri Luoto, Mehdi Bennis, Pekka Pirinen, Sumudu 
Samarakoon, Kari Horneman and Matti Latva-aho

•	 On the Performance of Ultra-Reliable Decode and 
Forward Relaying Under the Finite Blocklength
Parisa Nouri, Hirley Alves and Matti Latva-aho

•	 Coordinated Multi-Cell Resource Allocation for 5G 
Ultra-Reliable Low Latency Communications
Vesa Hytönen, Zexian Li, Beatriz Soret and  
Vuokko Nurmela

•	 Comparison of Different Beamtraining Strategies 
from a Rate-Positioning Trade-Off Perspective
Jani Saloranta, Giuseppe Destino and Henk 
Wymeersch

•	 Lousy Processing Increases Energy Efficiency in 
Massive MIMO Systems
Sara Gunnarsson, Micaela Bortas, Yanxiang Huang, 
Cheng-Ming Chen, Liesbet Van der Perre and  
Ove Edfors

NET5

Theatre Attic Studio
Chair: Savo Glisic, University of Oulu, Finland

•	 Group Vertical Handover Management Based 
SDN-DMM-IPv6 RH
Mouad Idri

•	 Analysis of Deployment Challenges of Host Identity 
Protocol
Ijaz Ahmad, Madhusanka Liyanage,  
Mika E Ylianttila and Andrei Gurtov

•	 REARM: Renewable Energy Based Resilient 
Deployment of Virtual Network Functions
Sameer G Kulkarni, Mayutan Arumaithurai,  
K. K. Ramakrishnan and Xiaoming Fu

•	 On the Integration of Verticals Through 5G Control 
Plane
Kashif Mahmood, Toktam Mahmoodi, Riccardo 
Trivisonno, Anastasius Gavras, Dirk Trossen and 
Marco Liebsch

•	 Proactive Edge Computing in Latency-Constrained 
Fog Networks
Mohammed Saad ElBamby, Mehdi Bennis and  
Walid Saad

RAT7

Theatre Big Stage
Chair: Luis M. Correia, IST – University of Lisbon, Portugal

•	 Energy Efficient Optimization of a Sleep Mode 
Strategy in Heterogeneous Cellular Networks
Marco Dolfi, Simone Morosi, Cicek Cavdar and 
Enrico Del Re

•	 Traffic-aware Carrier Allocation with Aggregation for 
Load Balancing
Haeyoung Lee, Seiamak Vahid and Klaus Moessner

•	 On Spectrum Sharing Among Micro-Operators in 5G
Tachporn Sanguanpuak, Sudarshan Guruacharya, 
Ekram Hossain, Nandana Rajatheva and Matti 
Latva-aho

•	 Towards Low-Latency and Ultra-Reliable Vehicle-to-
Vehicle Communication
Ikram Ashraf, Chen-Feng Liu, Mehdi Bennis and 
Walid Saad

•	 Coexistence of Wireless Technologies in Medical 
Scenarios
Heikki Karvonen, Matti Hämäläinen, Jari Iinatti and 
Carlos A Pomalaza-Ráez

PHY6

Theatre Piki Hall
Chair: Jorma Lilleberg, Finland

•	 Multi-cell Interference Coordination for Multigroup 
Multicast Transmission
Oskari Tervo, Harri Pennanen, Symeon Chatzinotas, 
Björn Ottersten and Markku Juntti

•	 Analysis of Out-Of-Band Interference from Saturated 
Power Amplifiers in Massive MIMO 
Steve Blandino, Claude Desset, Andre Bourdoux, 
Liesbet Van der Perre and Sofie Pollin

•	 Transparent Spectral Confinement Approach for 5G
Jamal Bazzi, Katsutoshi Kusume, Petra Weitkemper, 
Kazuaki Takeda and Anass Benjebbour

•	 Ultra Reliable Communication via CC-HARQ in Finite 
Block-Length
Endrit Dosti, Mohammad Shehab, Hirley Alves and 
Matti Latva-aho

•	 Optimized Fast Convolution Based Filtered-OFDM 
Processing for 5G
Juha Yli-Kaakinen, Toni A Levanen, Markku K. 
Renfors and Mikko Valkama

PHY5

Theatre Small Stage
Chair: Pekka Pirinen, University of Oulu, Finland

•	 Minimum Power Based Relay Selection for 
Orthogonal Multiple Access Relay Networks
Ayswarya Padmanabhan, Valtteri Tervo, Jiguang He, 
Markku Juntti and Tad Matsumoto

•	 Channel Estimation for Diffusive MIMO Molecular 
Communications
Seyed Mohammadreza Rouzegar and Umberto 
Spagnolini

Thursday, June 15
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•	 Energy-Efficient Transmission Strategies for 
Multiantenna Downlink
Kien-Giang Nguyen, Oskari Tervo, Quang-Doanh Vu, 
Markku Juntti and Le-Nam Tran

•	 Enhanced Sparse Bayesian Learning-based Channel 
Estimation for Massive MIMO-OFDM Systems
Hayder Al-Salihi, Mohammad Reza Nakhai and 
Tuan Anh Le

•	 Patch Antenna Design for Full-Duplex Transceivers
 Juan Laco, Fernando Gregorio, Gustavo J. González, 
Juan E. Cousseau, Taneli Riihonen and Risto 
Wichman

SPS9b: 5G-PPP: Introduction of Phase 2 
(Part 2) 

Radisson Blu Ainola 2
Chair: David Kennedy, EURESCOM, Germany

Opening Statement
Bernard Barani

Project Presentations:
-	 TO-EURO-5G, To-Euro-5G:  Supporting the 

European 5G Initiative David Kennedy
-	 BLUESPACE, Building on the Use of Spatial 

Multiplexing 5G Networks Infrastructures 
and Showcasing Advanced technologies and 
Networking

-	 Capabilities Idelfonso Tafur Monroy
-	 CLEAR5G, Converged wireless access for reliable 

5G MTC for factories of the future Klaus Moessner 
GLOBAL5G.ORG, Global vision, standardisation  
stakeholder engagement in 5G Silvana Muscella 
IORL, Internet of Radio Light John Cosmas

-	 MATILDA, A holistic innovative framework for the 
design, development and operation of 5G-ready 
Applications and Network Services over sliced 
programmable Infrastructure Franco Davoli

-	 METRO-HAUL, METRO High bandwidth, 5G 
Application-aware optical network, with edge 
storage, compUte and low Latency Andrew Lord

-	 NGPAAS, Next Generation Platform as a Service 
Bessem Sayadi

-	 NRG-5, Enabling Smart Energy as a Service via 5G 
Mobile Network advances Massimo Bertoncini

-	 ONE5G, E2E-aware Optimizations and 
advancements for the Network Edge of 5G New 
Radio Frank Schaich

-	 SaT5G, Satellite and Terrestrial Network for 5G 
Georgia Poziopoulou

-	 SLICENET, End-to-End Cognitive Network Slicing 
and Slice Management Framework in  Virtualised 
Multi-Domain, Multi-Tenant 5G Networks 
Anastasius Gavras

Coffee 10:30-11:00, Theatre Lobby

Thursday, June 15, 11:00 - 12:30

Panel 3

Theatre Big Stage
Chair: Klaus Martiny, Deutsche Telekom AG, Germany

•	 What is the benefit of Slicing in 5G?
Cipriano Lomba, Xueli An, Markus Mueck and 
Hannu Flinck

Thursday, June 15, 12:30 – 13:30

CLOSING  SESSION

Theatre Big Stage

EuCNC2018 Presentation, 
Mr. Miha Mohorčič, 
 Jozef Stefan Institute, Slovenia

Status update on the 5GPPP  
Collaboration and moving ahead, 
Mr. Jean-Pierre Bienaimé, 
5G-PPP

Next Horizon 2020 Work Programme  
and Concluding Remarks, 
Mr. Bernard Barani, 
European Commission
 

Lunch 13:30-14:30, Theatre Lobby
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Panels

Spectrum for 5G - Licensed, Shared and Unlicensed

Tuesday June 13th 14:30-16:00   |   Theatre Big Stage

In terms of global harmonisation, 3GPP and ITU are moving forward with standards and 
spectrum for 5G. No wireless 5G services can be provided credibly without internationally 
agreed technical specifications and access to sufficient amount of harmonised radio 
spectrum. Spectrum is an essential enabler for 5G, and significant changes in spectrum 
characteristics are expected with respect to previous generations, including the amount and 
bandwidth of spectrum, type of spectral bands, and also the ways of authorizing the use 
of spectrum, including unlicensed and shared use of spectrum. This panel would give an 
overview of the current status in spectrum for 5G, and what we should expect in the future.

•	Requirements from key applications and verticals; what spectrum and how much 
is needed to serve which verticals?

•	What is technologically possible when moving towards various sharing solutions 
(e.g. LSA) and for what type of services?

•	Which level of quantitative spectrum efficiency gain can we expect in 5G 
compared to 4G, taking into account the usual methodologies for spectrum 
efficiency (increase of waveform spectrum efficiency + higher density + new 
frequencies + WiFi offload etc.)?

•	What is needed to make this happen?
•	What should happen with the authorisation conditions, and by when?

Participants
•	Mikko A. Uusitalo,  

Panel chair, Head of the Research Department on Wireless Advanced Technologies  
at Nokia Bell Labs, Finland

•	Terje Tjelta,  
Senior Research Scientist at Telenor Research and Spectrum WG lead 

•	Bo Andersson,  
Chief Economist, Swedish Post and Telecom Authority (PTS)

•	Yue Wang,  
Principal 5G Researcher, Samsung Electronics 

•	Marja Matinmikko,  
Project Manager at Centre for Wireless Communications CWC Oulu, Finland

Organizer
Mikko A. Uusitalo, 
Nokia Bell Labs, Finland

Panel 1
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5G and Verticals: the Connected and Automated Driving (CAD) case

Wednesday June 14th 14:00-15:30   |   Theatre Big Stage

Connected and Autonomous Driving supported by radio technologies is one of the most 
challenging market and research fields today.

To jointly identify standardization requirements for 3GPP, ETSI, SAE, etc. and certification 
challenges is key in coming 1-2 years. In addition, new spectrum usage modalities between 
car and classical telecom industry will be a prerequisite to implement CAD in coming years.

The panelist from car, telecom industry and academia will elaborate on technical and 
regulatory challenges to help identify the barriers for a smooth market introduction.

•	What are the main challenges remaining for large scale autonomous driving?
•	What role and timeframe do you see for communication technologies and 5G to 

impact connected and autonomous driving? 
•	What are the 5G research challenges for CAD ?
•	What are the spectrum options for C-V2X ?
•	What is the business model for connected and autonomous driving?

Participants
•	Markus Dillinger,  

Panel chair, Head for 5G verticals R&D, Munich, Germany
•	Andreas Kwoczek,  

Head of Cooperative Systems and Communication Technologies (K-GERFK/K) 
•	Dr. Thierry Klein,  

Head of Innovation Management for Verticals, Nokia Innovation Steering,  
Nokia, United States of America

•	Holger Rosier,  
Technology Manager, Rohde & Schwarz GmbH & Co. KG, Germany

•	Dr. Joachim Sachs,  
Principal Researcher at Ericsson Research, Sweden

•	Antje Williams,  
Executive Program Manager for 5G / Deutsche Telekom, Germany

Organizer
Markus Dillinger
Huawei Technologies 
Duesseldorf GmbH

Panel 2
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What is the Benefit of Slicing in 5G?

Thursday June 15th 11:00-12:30   |   Theatre Big Stage

The Slicing Concept is one of the most discussed topics in the content of 5G, as mentioned 
for the first time in the NGMN 5G White Paper. All Standardization Organizations, Fora 
and Group of Interests discuss about this topic with different and sometimes controversial 
points of view, depending on the various interests and benefits for each sector. However, 
Network Operators, Vendors, Service Providers or Representatives of the Vertical Industry 
like Automotive and Health, all share the common perspective that the Slicing Concept is 
one of the most promising game changers in the 5G era as it will generate a wide range 
of opportunities and new business models. In fact, the flexibility behind the slice concept 
is a key enabler to both expand existing businesses and create new businesses. In light of 
the rapidly growing recognition of the importance of slicing as a fundamental architecture 
requirement, major European and worldwide players have been working in numerous 
slicing technologies and trials. Despite these significant efforts, there are still a number of 
gaps that need to be filled to fully realise the envisioned benefits of 5G slices.

Against the background the panel will discuss the different points of view, opportunities 
and challenges.

•	What is new on the slicing idea?
•	How is the slicing concept influencing the 5G architecture?
•	What are the challenges regarding services deliveries from an E2E point of view?
•	Which Domains will be part of a slice?
•	What are the business opportunities for Operators, Service providers and Verticals?

Participants
•	Klaus Martiny,  

Panel chair, Senior Program Manager, Deutsche Telekom AG, Germany
•	Xueli An,  

Principle Researcher, Huawei, Germany
•	Dr. Markus Mück,  

Senior Standards Manager, Intel, Germany
•	Hannu Flinck,  

Research Manager, Nokia Bell Labs, Finland
•	Cipriano Lomba,  

Technology & Innovation Coordinator, Efacec, Portugal

Organizer
Klaus Martiny
Deutsche Telekom AG

Panel 3
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Workshops

Workshop 1

5G Test Network Finland and Finnish Open Innovation Ecosystem  
– Digitalisation Enabled by 5G, Cyber Security, Analytics and IoT

Monday, 12 June 13:30-17:00   |   Saalastinsali, University of Oulu, Linnanmaa Campus

Motivation and Background
5G, Internet of Things (IoT), Big Data and analytics are key drivers in the 4th industrial 
revolution that spreads across different industries. In the digital era the only constant thing 
is change. One needs to be agile in order to survive. One needs to see the world differently 
in order to win.

Digital playground is very heterogeneous with multiple opportunities in new technologies 
and business models, but many of them are not standardized or interoperable. Currently, 
the winning solutions, platforms and products come primarily from USA and from large 
global companies.

In order to be competitive, Europe needs to take a holistic and open approach to the 
platform economy. The related digital innovation environment consists of a number of 
enabling technologies (e.g. 5G, cyber security, data/analytics and IoT) that form a platform 
capable of serving different business verticals. Making the innovations to influence our future, 
also proper actions in supporting funding, taxation, regulation/deregulation, etc. are needed.

Finland has a multitude of open ecosystems and testbeds that together with the vibrant 
startup community enable new innovations. In the connectivity area, 5G Test Network 
Finland (5GTNF, www.5gtnf.fi) is the most advanced open 5G test network in the world 
with more than 50 partners. Uniquely, the three largest manufacturers Nokia, Ericsson and 
Huawei collaborate within 5GTNF.

5thGear programme involves the whole Finnish wireless communications community 
involving all academic and research institutions as well as more than 50 companies out 
of which many are SMEs. This workshop gathers the key players of this community, in 
collaboration with the other key digital initiatives in Finland related to IoT, cyber security 
and analytics, to showcase Finnish R&D&I activities in the 5G area.
 

Organiser
Mika Klemettinen 
TEKES, Finland

13:00	 Opening of the Workshop
•	Finnish innovation landscape, 

digitalisation area and platform 
economy

•	Tekes digital programmes and  
5G Test Network Finland

		  Mika Klemettinen, Tekes
 

13:20	 5G Test Network Finland (www.5gtnf.fi) 
•	TAKE-5 (www.take-5g.org)
		  José Costa, Aalto
•	WIVE (www.5gtnf.fi/projects/wive/)
		  Mikko Uusitalo, Nokia Bell Labs
•	5GTN+ (www.5gtn.fi)
		  Atso Hekkala, VTT
•	CORNET (www.oulu.fi/cornet)
		  Marjo Heikkilä, Centria UAS
 

14:00	 Cyber-Secure Networks and Systems
•	SENDATE (EUREKA-Celtic project,  

www.sendate.eu)
		  Reijo Savola, VTT
•	CyberTrust (large SHOK ecosystem 

project, www.cybertrust.fi)
		  Markku Korkiakoski, Bittium
 

14:30	 Coffee Break and Networking
 

15:00	 New Business Models and  
Data-Driven Platforms Economy
•	Micro-operator Business
		  Marja Matinmikko, University of Oulu
•	BOND – Blockchains Boosting Finnish 

Industry (www.bond-project.fi)
		  Arto Laikari, VTT
            

15:30	 Accelerating Value Creation from 
Research to Business
•	How to boost the businesses with  

new innovations?
•	How to fasten the journey from 

innovations to markets?
•	How to take new innovations into use?
•	How to effectively utilize shared 

infrastructures?
		  Hilla: Accelerating Value Creation 
		  from Research to Business  

	 (www.hilla.center) 
		      Jaakko Sauvola, University of Oulu
 

15:45	 Towards Business-Driven Ecosystems
•	LuxTurrim5G – Smart City Ecosystem
		  Juha Salmelin, Nokia
•	Analytics Plus Ecosystem and Alliance 

(www.analytics.plus)
		  Lauri Lovén, University of Oulu
•	SuperIoT Ecosystem and Alliance 

(www.superiot.fi)
		  Pekka Jokitalo, Verkotan Oy
         

16:15	 5GFWD Hackathon (www.5GFWD.org) 
Results
•	Results of the 5GFWD hackathon on 

9-11 June 2017 in Oulu
•	Awards ceremony
		  Miikka Nevasalo and 
		  Mikko Järvilehto, Ultrahack
          

16:45-17:00 eWINE Grand Challenge  
Award Ceremony
• Ingrid Moerman (imec, eWINE 

coordinator)
• Jorge Pereira (European Commission, 

Project Officier of eWINE)

Structure
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Workshop 2

Software Networks and 5G: from network programmability to SDN/NFV 
combination for effective network slicing

Monday, 12 June 9:00-17:00  |   Lecture Hall IT 115, University of Oulu, Linnanmaa Campus

Motivation and Background
The advent of Network Function Virtualisation (NFV), based on emerging resource and 
service virtualisation technologies, enables the dynamic deployment and management 
of virtualised network functions (VNFs) within the network infrastructure. In addition, 
the logical centralisation of the network control plane, separating it from the data 
plane, achieved via Software Defined Networking (SDN), allows for greater network 
programmability and dynamicity.

In this context, major European 5G PPP research initiatives are addressing network 
service virtualisation and programmability, aiming at significant cost efficiency, introduction 
of new services and transformation of the networking market. The ecosystem of R&D 
actions examines the impact and the capabilities of virtualisation and programmability 
across all networking domains: from core to edge and access, from wired/optical to wireless 
and cellular. The projects have been running for almost 2 years and key results and 
solutions are available to be shared.

This open workshop objective is twofold: enabling liaison between 5G-PPP Phase 1 
projects and at the same time externalising the results of these projects to the research 
community for constructive feedback and interaction. The Workshop aims at reinforcing 
this European research ecosystem by strengthening the liaison between the participating 
projects, facilitating the exchange of ideas and helping each research group to take 
advantage of the results produced and lessons learnt by other projects. Thus, improving 
focus of innovation and aligning towards common goals and milestones, thus maximising 
the overall impact. The workshop will provide the links between currently active 5G-PPP 
projects conducting research in the areas of SDN and NFV technologies, empowering 
effective knowledge transfer, potent partnerships and mutual collaboration amongst them.

It is endorsed by the Software Networks Working Group of the 5G-PPP (https://5g-ppp.
eu/), and supported by participating projects and partners.

The participants will have the opportunity to exchange ideas, share hands-on experience 
and solutions and discuss research results.

Organisers
Josep Martrat 
ATOS,  
Spain

Carlos Jesus Bernardos 
Universidad Carlos III 
Madrid, Spain

Georgios Xilouris 
NCSR Demokritos,  
Greece

Structure

Session 1	 Introduction
9:00	 Overview of the 5GPPP Software 

Networks WG activities – white  
paper (30min) 

		  Josep/Carlos [WG chairpersons]

Session 2	 Infrastructure 
Virtualisation and Management
9:30	 SELFNET SDN/NFV Apps Management  

in Softwarised 5G Networks
		  Qi Wang (UWS, SELFNET project).
9:55	 CHARISMA: SDN/NFV-based End to End 

Network Slicing for 5G Multi-tenant 
Networks”

		  Eleni Trouva (NCSRD,  
	 CHARISMA project).

10:20	 Coffee Break
10:50	 Network slicing and control plane 

architectures for 5G small cell networks  
	 Ioannis Giannoulakis (NCSRD, 

		  SESAME project)

11:15	 Towards RAN Slicing in 5G
		  Tao Chen (VTT, COHERENT project)

Session 3	 Orchestration and Programmability
11:40	 Deployment and orchestration of 

Unikernels in the NFV Infrastructure
		  Stefano Salsano (CNIT, 
		  SUPERFLUIDITY project)
12:05	 The Second 5GEx Prototype : Architecture, 

Concepts and Implementation
		  Ishan Vaishnavi (HUAWEI, 5GEx project)
12:30	 Lunch Break
14:00	 Hierarchical multi-domain fronthaul/

backhaul orchestration in the 
5G-Crosshaul Control Infrastructure

		  Josep Mangues (CTTC, 
		  5G-CROSSHAUL project)
14:25	 DevOps: NFV programmability (SDK) and 

flexible Orchestration 
	 Michael Bredel (NEC, SONATA project)

14:50	 Data-driven network management (on 
virtualised networks)

		  Diego Lopez (Telefonica I+D, 
		  COGNET project).
15:15	 Software-driven orchestration of 

hardware/software platforms for flexible 
5G network infrastructures

		  Vassilis Foteinos (WINGS ICT Solutions, 
		  Flex5Gware project).
15:40	 Coffee Break

Session 4  Closing Keynote
16:00	 Keynote presentation on NFV 

standardization and Open Source
		  Diego López (ETSI NFV Chairman, 
		  IRTF NFVRG co-chair, Telefónica).
17:00-17:30: Q&A.
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2nd Edition of the 5GPPP Workshop on 5G PHY/MAC Layers Design and 
Hardware Aspects Below and Above 6 GHz

Monday, 12 June 13:30-17:00  |  Lecture Hall IT 112, University of Oulu, Linnanmaa Campus

Motivation and Background
The air interfaces for 2G, 3G, and 4G were all designed for specific use cases (limited 
only to voice and data communications) with a certain number of limited KPIs in mind 
(throughput, capacity, dropped/blocked call rates, etc.). However, 5G requires the support 
of a much broader class of services and consequently a very diverse family of devices and 
traffic characteristics. The scope of this workshop is to present the major conclusions and 
results of the FANTASTIC-5G, SPEED-5G and Flex5GWare projects on the design of the new 
5G air interface. This will specifically include the findings regarding 5G new waveforms, 
flexible air interface for the 5G vertical market, coexistence issues, flexible and adaptive 
novel MAC design, and a much more dynamic management of the available spectrum 
resources and advanced sensing techniques. In addition, the workshop will present 
enabling technology solutions for massive machine-type communication, ultra-reliable 
communications as well as mobile broadband with FDD and TDD providing 7-10x higher 
spectral efficiency over LTE 4x4! Eventually, the workshop will highlight implementation 
issues of the new 5G air interface for bands below and above 6 GHz, which will pose 
stringent requirements on the hardware platforms. For this reason, an important topic 
in this workshop is related to new concepts and solutions for highly performant, energy 
efficient and flexible hardware (both analogue and digital) in 5G networks.

Organisers
Gerhard Wunder 
Heinrich Hertz Institute, 
Germany

Workshop 3

Keynote on 
New PHY/MAC directions in 5GPPP
Harish Viswanathan, Nokia Bell Labs, Murray Hill (USA)

Talk 1: 	 FANTASTIC-5G Achievements & Next Steps 
			   Frank Schaich, Nokia Bell Labs, 
			   Stuttgart (Germany)

Talk 2: 	 FANTASTIC-5G Massive MTC solutions
			   Gerhard Wunder, FU Berlin (Germany)

 
Keynote on  
The SPEED-5G Vision on a flexible  
and effective 5G access stratum  
Klaus Moessner, University of Surrey, Surrey (UK) 

 

Coffee Break

Talk 3: 	 Advanced flexible MAC for 5G and beyond
			   Valerio Frascolla, Intel (Germany)

Talk 4:	 Interfaces towards upper layers: 
		  the RRM for 5G
			   Keith Briggs, BT (UK)

 
Keynote on 
Why Will Computing Power Need Particular Attention 
in Future Wireless Devices?
Aarne Mämmelä, VTT, (Finland)

 
Talk 5: 	 Flexible solution for 5G baseband processing
			   Tapio Rautio, VTT (Finland)

Talk 6: 	 Enabling energy-awareness via function
		  partitioning and bandwidth adaptation in 5G
			   Miquel Payaró, CTTC (Spain)

Structure
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2nd Network Management, Quality of Service and  
Security for 5G Networks

Monday, 12 June 13:30-17:00  |  Lecture Hall IT 112, University of Oulu, Linnanmaa Campus

Motivation and Background
The reason for the workshop is to show case the work of the Network Management, Quality 
of Service and Security Working Group of the EU 5GPPP and also to present the newly 
developed whitepaper on these same topics as developed the projects involved in the 
Working Group.
The workshop will bring together the various contributing projects within the 5GPPP 
that are involved in this working group and also interested parties (projects and/or 
organisations) which have a common interest in the development and progression of the 
identified topics below:

Organisers
Michael Taynnan Barros 
Waterford Institute of 
Technology, Ireland

Gregorio Martinez Perez 
University of Murcia, Spain

Workshop 4

Part 1	 The Vision of Industry
Chair: Prof. Gregorio Martinez Perez

09:00	 Introduction 
		  Prof. Gregorio Martinez Perez
09:10	 Keynote : “On the Dialectics of Intent – 

And how it applies to next-generation 
network management” 

		  Dr. Diego R. Lopez
10:00	 5GPPP Whitepaper: “Cognitive Network 

Management for 5G” 
		  Dr. Michael Taynnan Barros

10:30-11:00 Coffee Break

Part 2 	The Vision of Research
Papers (15min presentation + 3 min Q&A)
Chair: Dr. Michael Taynnan Barros

11:00	 “Keeping an Eye on Botnets in 5G 
Networks: Detection and Mitigation by 
NFV and SDN Apps” by Manuel Gil Perez 
(University of Murcia, Spain), Alberto Huertas 
Celdran (University of Murcia, Spain), Gregorio 
Martınez Perez (University of Murcia, Spain), 
Giacomo Bernini (Nextworks, Italy), Pietro G. 
Giardina (Nextworks, Italy), Jose M. Alcaraz 
Calero (University of the West of Scotland, UK), 
Qi Wang (University of the West of Scotland, 
UK), Konstantinos Koutsopoulos (Creative 

Systems Engineering, Greece), and Pedro Neves 
(Altice Labs, Portugal)

11:18	 Tackling cyber threats with automatic 
decisions and reactions based on machine-
learning techniques” by Mattia Zago (University 
of Murcia, Spain), Víctor Manuel Ruiz Sanchez 
(University of Murcia, Spain), Manuel Gil Perez 
(University of Murcia, Spain), Gregorio Martinez 
Perez (University of Murcia, Spain)

11:36	  “Cognitive Services Portfolio for 5G Network 
Management” by Bora Caglayan (Cognitive 
Computing Group, Innovation Exchange, IBM, 
Ireland), Teodora Sandra Buda (Cognitive 
Computing Group, Innovation Exchange, IBM, 
Ireland), Haytham Assem (Cognitive Computing 
Group, Innovation Exchange, IBM, Ireland), Imen 
Grida Ben Yahia (Orange S.A., France), Jaafar 
Bendriss (Orange S.A., France), Angel Martin 
(Vicomtech, Spain), Gorka Velez (Vicomtech, 
Spain), Udi Margolin (Nokia Bell Labs, Israel), Itai 
Segall (Nokia Bell Labs, Israel), Antonio Pastor 
(Telefonica I+D, Spain), Diego Lopez (Telefonica 
I+D, Spain), Alberto Mozo (Fraunhofer-Gesellschaft, 
Germany), Bruno Ordozgoiti (Fraunhofer-
Gesellschaft, Germany), Marius-Iulian Corici 
(Fraunhofer-Gesellschaft, Germany), Mikhail 
Smirnov (Fraunhofer-Gesellschaft, Germany), 
Kateryna Timoshenko (University of Trento, Italy), 
Olga Uryupina (University of Trento, Italy), Joe 

Tynan (TSSG, Waterford Institute of Technology, 
Ireland), Martin Tolan (TSSG, Waterford Institute 
of Technology, Ireland).

11:52	 “SDN Orchestrator: a Unified Approach for 
Abstracting SDN Applications Ecosystem” 
by Konstantinos Koutsopoulos (Creative 
Systems Engineering, Greece), John Vavourakis 
(Creative Systems Engineering, Greece), Pedro 
Neves (Altice Labs, Portugal), Giacomo Bernini 
(Nextworks, Italy), Giada Landi (Nextworks, 
Italy), Nicola Ciulli (Nextworks, Italy), Jose 
M. Alcaraz Calero (University of the West of 
Scotland, UK), Qi Wang (University of the West 
of Scotland, UK), Manuel Gil Perez (University 
of Murcia, Spain), Gregorio Martınez Perez 
(University of Murcia, Spain)

12:08–12:25 -- “Dynamic Policy Based Actuation 
for Autonomic Management of Telecoms 
Networks” by Martin Tolan (TSSG, Waterford 
Institute of Technology, Ireland), Joe Tynan 
(TSSG, Waterford Institute of Technology, 
Ireland), Angel Martin (Vicomtech-IK4, Spain) , 
Felipe Mogollon (Vicomtech-IK4, Spain)

12:25-12:30 -- Closing Remark 
		  by Dr. Michael Taynnan Barros

Structure

Network Management: 
•	 Integration of 

Networking 
Technologies

•	 Integrated & Cognitive 
Network Management

•	Virtual Network 
Platforms

•	Multi Domain Software 
Networks

•	 Service Program and 
Orchestration

•	Network Softwarisation
 

 

Security: 
•	Network Security, 

Protection and 
Resilience

•	Network Slicing
•	Network Integrity and 

Privacy 

Quality of Services: 
•	Metrics, Algorithms 

and Techniques for 
QoS and QoE of the 
Network & Services

 
 

SDN and NFV technology: 
•	These will be core 

to 5G and the QoS 
and security of the 
network will depend 
heavily on the proper 
management and 
manipulation of these 
technologies.

Network Management in 
the vertical industries: 

•	Transportation
•	Energy
•	Health
•	oIndustry 4.0

Monday, 12 June 9:00-12:30  |  Lecture Hall IT113, University of Oulu, Linnanmaa Campus
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Prototyping 5th Generation Cellular Wireless Technology

Monday, 12 June 9:00-12:30   |   Saalastinsali, University of Oulu, Linnanmaa Campus

Motivation and Background
This Workshop is co-organized by four collaborative research funded projects targeting 
Olympic events: the EU-funded Flex5GWare and MiWaveS as well as the EU-Korea co-
funded 5G CHAMPION, and the EU-Japan co-funded 5G-MiEdge. This collaboration 
gathers massive competence and knowledge in the field of 5G technology and related 
prototyping and benefits from complementary contributions: Flex5Gware’s contributions 
related to a prototying and testing ecosystem including highly reconfigurable hardware 
(HW) platforms together with HW-agnostic software (SW) platforms targeting both 
network elements and devices and taking into account increased capacity, reduced energy 
footprint, as well as scalability and modularity, to enable a smooth transition from 4G 
mobile wireless systems to 5G. MiWaveS contributes with specific competence on mmWave 
RF technology which was obtained through demonstratation activities in the field of 
low-cost and advanced millimetre-wave (mmW) technologies providing multi-Gigabits 
per second access to mobile users and contribute to sustain the traffic growth. The 5G 
CHAMPION consortium will report of their respective activities for setting up a fully 
functional prototype for the 2018 PyeongChang Winter Olympic Games in Korea, i.e. two 
years ahead of 2020, the official launch of 5G with a specific focus on direct mobile device-
satellite communication and other 5G enabling technologies. Members of the 5G-MiEdge 
consortium the activities targeted at the preparation for the Tokyo olympic games in Japan 
in 2020. When deployment of new technologies is in focus, the interoperabilitiy question 
and the consideration of geographical-area specific issues are key elements for a successful 
introduction of a new technology.

This Workshop is going to assemble a team of global experts in order to discuss 
learnings from first generation 5G prototype implementation and trials, to address 5G 
related challenges, drawbacks and strengths identified within those activities and to thus 
analyze gaps to be filled in order to make 5G a success. Furthermore, the Special Session 
looks ahead towards the next stage of 5G technology, showcasing how new enabling 
functionalities are tested in lab set-ups and how they are deployed in the field for early 
stage trials. One example relates to direct mobile device to satellite communication in order 
to provide access where no terrestrial infrastructure is available or out of service.
 

Organisers
Markus Mueck, 
Michael Faerber, 
Valerio Frascolla 
INTEL, Germany

Sylvie Mayrargue 
CEA-LETI, France

Workshop 5
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9:00	 Keynotes
•	Welcoming Speech (10min) by Special Session Chairs
•	Keynote Speech (25min) by Jari Lehmusvuori (NOKIA) on The 5G 

Test Network in Finland (CONFIRMED)
•	Keynote speech (25min) by Sergio Barbarossa (Sapienza university 

of Rome, technical manager of the 5G-MiEdge project) on the 
Benefit of merging MEC and mmWave technologies (CONFIRMED)

 
10:00	 Presentation Session 1: Next Generation 5G  Features – Session 

Chair: Giuseppe Destino, University of Oulu, Finland
•	Invited Paper (12min): Narrowband IoT service provision to 

5G User Equipment  via a satellite component; DELEU Thibault 
(Thales Alenia Space, France), CHUBERRE Nicolas (Thales Alenia 
Space, France),  GINESTE Mathieu (Thales Alenia Space, France), 
FRASCOLLA Valerio (INTEL, Germany)

•	Invited Paper (12min): Adaptive automotive communications 
solutions of 10 years lifetime enabled by ETSI RRS Software 
Reconfiguration technology; Markus Mueck (INTEL, Germany), 
Seungwon Choi (Hanyang University, Korea), Vladimir Ivanov (St 
Petersburg University, Russia), KIM Kyunghoon (Hanyang University, 
Korea), AHN Heungseop (Hanyang University, Korea), HAUSTEIN 
Thomas (HHI, Germany), FRASCOLLA Valerio (INTEL, Germany)

•	Session Wrap Up (5min), Giuseppe Destino
 

10:30	 Coffee Break
 

11:00	 Presentation Session 2: mmWave Technology – Session Chair: 
Emilio Calvanese Strinati, CEA Leti, France
o	Invited Paper (12min): Proof of concept of mmWave high capacity 

backhaul:  RF and antenna design, DESTINO Giuseppe (University 
of Oulu, Finland), CLEMENTE Antonio (CEA, France), PÄRSSINEN 
Aarno (University of Oulu, Finland), KURSU Olli (University of Oulu, 
Finland), KORVALA Aki (Nokia), Maciej Smierzchalski (CEA, France), 
Fatimata Diaby (CEA, France), KIM Il Gyu (ETRI, Korea), CHUNG 
Heesang (ETRI, Korea)

•	Invited Paper (12min): Multiple antenna techniques for device 
pairing of a mmWave high capacity backhaul system; DESTINO 
Giuseppe (University of Oulu, Finland), PETTISSALO Marko (Nokia), 
CLEMENTE Antonio (CEA)

•	Invited Paper (12min): Hardware-In-the-Loop Trials and 
Demonstrations for 5G mm-Wave Communications; a Waveform 
Study; Jafar Mohammadi (HHI, Germany), Jian Luo (Huawei, 
Germany), Valerio Frascolla (INTEL, Germany), Katsuo Yunoki (KDDI 
Research, Japan), Koji Takinami (Panasonic, Japan), Kei Sakaguchi 
(HHI, Germany), Khanh Tran Gia (Tokyo University), Sergio 
Barbarossa (Sapienza university of Rome)

•	Session Wrap Up (15min), Giuseppe Destino, Emilio Calvanese 
Strinati

 

11:50 – 12:28   Presentation Session 3: Radio Frequency Enabling 
Technology – Session Chair: Valerio Frascolla, INTEL, Germany
•	Invited Paper (12min): Blocking and blockage scenarios with 

beamforming for 5G; Visvesh Saravanan (INTEL, Germany), Camila 
Priale (INTEL, Germany)

•	Invited Paper (12min): PA model including memory effects; Camila 
Priale (INTEL, Germany), Visvesh Saravanan (INTEL, Germany)

•	Invited Paper (12min): MiWaveS millimeter-wave antennas for 
5G access and backhauling; T. T. Potelon (Université de Rennes 
1, France), F. Foglia Manzillo (Université de Rennes 1, France), M. 
Ettorre (Université de Rennes 1, France), R. Sauleau (Université 
de Rennes 1, France), J. Säily (VTT, Finland), A. Lamminen (VTT, 
Finland), M. Kaunisto (VTT, Finland), J. Aurinsalo (VTT, Finland), 
L. Marnat (CEA-LETI, France), L.Dussopt (CEA-LETI, France), S. 
Mayrargue (CEA-LETI, France)

•	Session Wrap Up (2min), Valerio Frascolla

Structure
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Business models and techno-economic analysis for 5G networks

Monday, 12 June 9:00-12:30  |   Lecture Hall IT112, University of Oulu, Linnanmaa Campus

Motivation and Background
The workshop is co-organized by the following 5GPPP projects: CHARISMA, SESAME, 
COHERENT, VirtuWind, NORMA, 5GEx, SPEED-5G, SELFNET and mmMAGIC 
This workshop will focus on relevant business- and techno-economic-aspects of future 
5G networks. It will provide insight on the business impacts and opportunities from the 
deployment of 5G networks for all actors in the telecommunications ecosystem such as 
verticals, incumbent and new operators, service providers, application developers, content 
providers, regulators, equipment manufacturers etc. The potential for new roles such as 
brokers, aggregators and marketplaces, will also be discussed.

5G networks promise to address most of the existing limitations of current networks as 
well as improve several aspects and introduce new functionalities and business models. 
Network softwarization, virtualization and multi-tenancy are some of the improvements 
associated with 5G that can create new business opportunities for traditional telecom 
operators and new actors such as service providers, software developers, brokers, startups 
and SMEs.  The workshop will address these new business opportunities and will present 
and debate new business models. 

The workshop will also address aspects related to the techno-economic analysis of future 
5G deployments such as CAPEX and OPEX modeling, demand models for new services, 
pricing strategies and charging schemes, including new methodologies and modeling. It will 
also identify major challenges of business and service coordination in the multi-actor 5G 
services value chain and will depict the correlation of 5G wholesale services as fundamental 
building blocks and enablers for retail markets and verticals.

Organisers
Theodoros Rokkas, 
Ioannis Neokosmidis 
INCITES Consulting, Greece

George Agapiou 
OTE, Greece

Carmen Mas Machuca 
Technical University of 
Munich, Germany

Simon Fletcher 
Real Wireless, UK

Valerio Frascolla 
Intel, Germany

Workshop 6

9:00 	 Session 1 
Keynote presentation: 
5G stumbling blocks and how to 
unleash the innovation potentials
		  Håkon Lønsethagen (Telenor)

9:20 	 Session 2 
Presentations:
•	SESAME Project: Factors affecting 5G 

market adoption
		  Ioannis Neokosmidis, (INCITES 
		  Consulting)
•	5G-MiEdge project: Use Cases and 

Business Aspects in merging mmWave 
and MEC technologies

		  Valerio Frascolla, (Intel)
•	SPEED-5G project: Dynamic spectrum 

management and related new business 
opportunities

		  Valerio Frascolla, (Intel)
•	Micro operator driven mobile business 

ecosystem
		  Marja Matinmikko, (University of Oulu)

Structure

•	5GEX project: 5G Multi-Operator 
Services and Exchange Solutions

		  Håkon Lønsethagen (Telenor)
•	TWEETHER: W-band Point to Multipoint, 

an economy model
		  Claudio Paoloni (Lancaster 
		  University, UK)

10:30	 Coffee Break

11:00 	Session 3
Presentations:
•	CHARISMA project: A reference business 

model for 5G networks: the CHARISMA 
architecture

		  Theodoros Rokkas, 
		  (INCITES Consulting)
•	mmMagic project: Techno-economic 

analysis for a 5G small cell deployment 
with different centralisation split points

		  Mythri Hunukumbure (Samsung UK).
•	VirtuWind project: Techno-economic 

framework for SDN/NFV based 
industrial networks: A Wind Park case 
study

		  Carmen Mas Machuca 
		  (Technical University of Munich)

•	COHERENT project: Techno-economics 
on spectrum and RAN techniques for 
5G networks

		  Christina Lessi, (COSMOTE)
•	FUTEBOL: Optical/Wireless 

Convergence: Technological and 
economic impact from a Europe/Brazil 
perspective

		  Johann Marquez-Barja (CONNECT 
		  Centre for Future Networks and 
		  Communications, Trinity College)
•	microOperator project: Global-Local 

Equilibrium in 5G Business
		  Seppo Yrjölä, (Nokia)

12:15-12:30 Wrap-up, outcomes and 
discussion

40
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5G Security: Phase 1 landscape and foreseen evolutions

Motivation and Background
The adoption of new technologies such as network function virtualization (NFV) and 
software defined network (SDN) as well as the concept of network slicing to more 
dynamically offer various kinds of services, change how the security mechanisms are 
designed in future 5G networks. Security needs therefore to address the increased and 
evolving threat landscape and to be supported by the underlying architecture to generate 
the necessary trust and confidence requested for 5G to be fully embraced. Cross-
coordination on security is crucial for the overall success and the Security Working Group 
has been  established on behalf 5G- ENSURE project (5G Enablers for network and system 
security and resilience https://5g-ppp.eu/5g-ensure/), with the first priority to coordinate 
the security work within all Phase 1 Projects either active and/or interested by 5G Security.

The workshop builds on the work conducted by 5G PPP Security WG,  
after one year of its creation, with the purposes to:

•	Present the findings of 5G Security Landscape whitepaper, as result of the 
exchange and collaborative work conducted in the security field with 5G 
PPP Phase 1 projects (CHARISMA, SELFNET, 5G- NORMA, SONATA, 5G-Ex, 
SPEED-5G, COGNET, SESAME, VIRTUWIND, SUPERFLUIDITY, METIS II). The 
whitepaper focuses on 5G security issues and challenges which have been 
identified in the areas of Security architecture, Privacy, Trust, Security monitoring 
and management, Slicing/Virtualisation. It provides a common position which 
has been established by the involved projects as well as the approaches they have 
followed to address these issues.

•	Complement the findings with also the perspectives of other relevant stakeholders. 
5G Security spans beyond technology, involving regulation and legal frameworks, 
political, economic and social aspects. The workshop aims to be an opportunity 
to share the different security views by establishing links between all the domains 
which are in some way impacted by 5G security and most importantly to establish 
the way forward

•	Provide the necessary guidance to future projects to continue to advance 5G 
Security in the right direction while taking advantages not only of findings but 
also assets coming from Phase 1 projects and manifested through collective work 
achieved within 5G-PPP Security WG that would help to strengthen cross-project 
fertilisation.

Organisers
Bisson Pascal 
Thales, France

Jean Philippe Wary 
Orange, France

Workshop 7
Monday, 12 June 13:30-17:00  |  Lecture Hall IT113, University of Oulu, Linnanmaa Campus

14:00	 Opening of the Workshop
•	Security WG introduction

14:15     5G Security Landscape
•	General Presentation of the “5G 

Security Landscape” whitepaper: 
objective and how it has been 
structured

•	Presentation/s of the main findings on 
5G Security emerged in the key areas

 

15:00     Keynote
•	One or more invited speakers

15:30	 Coffee Break and Networking

16:00	 Panel on “5G Security Perspectives”
•	Bringing together representatives of 

large industry, vertical domains (e.g. 
Industry 4.0, Energy, Automotive,…), 
legislation/regulation, large 
organization such as Interpol of NATO, 
cyber security institution (e.g. ECSO) 
or government.

16:45	 Closing / Summary of the workshop
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New x-haul solutions for the 5G transport challenge  
– A joint workshop of the iCIRRUS, 5G-Crosshaul and 5G-XHaul projects

Monday, 12 June 9:00-12:30   |   Lecture Hall IT116, University of Oulu, Linnanmaa Campus

Motivation and Background
Future Radio Access Networks (RAN) call for transport networks with unprecedented 
flexibility and performance. Stringent requirements on bandwidth, latency, and timing as 
well as the mandatory support of heterogeneous technologies and different functional splits 
create the necessity for next-generation x-haul solutions.  The workshop will discuss 5G 
transport challenges and new solutions developed within the Horizon2020 projects iCirrus, 
5G-Crosshaul and 5G-XHaul. An active participation from the audience will be encouraged. 
 

Organisers
Jörg-Peter Elbers 
ADVA Optical Networking

Eckhard Grass 
IHP - Innovations for 
High Performance 
Microelectronics

Antonio de la Oliva 
Universidad Carlos III de 
Madrid

Workshop 8

9:00	 Session 1: Architectures & 
Implementations 

	 Moderator: Antonio de la Oliva,  
Universidad Carlos III de Madrid
•	Introduction 

		  by the workshop organizers
•	Ethernet in the evolved fronthaul: 

synchronization and speed challenges 
		  Nathan Gomes, Uni Kent

•	Packet network virtualization in 
5G-Crosshaul 

		  Thomas Deiss, Nokia
•	Low-cost passive WDM technology for 

high-capacity mobile fronthaul 
		  Jim Zou, ADVA Optical Networking

•	5G-Crosshaul applications: Resource 
orchestration for the integrated 
fronthaul and backhaul 

		  Xi Li, NEC

Structure

10:30	 Coffee Break

11:00	 Session 2: Testbeds & Trials 
Moderator: Eckhard Grass, IHP
•	Ethernet in the evolved fronthaul: 

measurement and joint optimisation of 
RAN and transport 

		  Howard Thomas, Viavi Solutions
•	The 5G-Crosshaul testbed: Experimental 

validation of an integrated fronthaul 
and backhaul 			 
	 Josep Mangues, CTTC

•	iCirrus field trial: Transporting diverse 
radio technologies over an Ethernet 
x-haul network

		  Volker Jungnickel, HHI
•	Demonstrating the 5G-XHaul 

architecture in Bristol is Open (BiO)
		  Daniel Camps Mur, i2CAT

12:00	 Panel discussion with all speakers  
Moderator: Jörg-Peter Elbers, ADVA 
Optical Networking

12:30	 Lunch
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Millimetre-wave technology for 5G access, 
fronthaul and backhaul

Monday, 12 June 13:30-17:00  |  Lecture Hall IT116, University of Oulu, Linnanmaa Campus

Motivation and Background
This workshop aims to bring together experts in mmWave technology and those with 
expertise and experience of communication systems and networks, including those 
involved in the definition of the standards for 5G. It is known that the mmWave spectrum 
is of interest for 5G access and for point-to-point links providing fronthaul and backhaul. 
Technology demonstrators have shown ultra-high bit-rates are possible. However, more 
needs to be done in joint work that can harness these high potential bit-rates for users, 
integrating them into complete system design and in promoting cost-effective and energy-
efficient solutions. This workshop aims to bring together such expertise. The workshop will 
also enable these experts in mmWave technology and systems to promote the advantages 
of the use of mmWaves to those involved in the wider 5G development eco-system, to 
others in EU 5G PPP projects and outside. In addition to contributions from the organising 
projects RAPID-5G (H2020 EU-Japan), mmMAGIC (H2020 5GPPP), and 5G-MIEdge (H2020 
EU-Japan) contributions are also expected from MiWaveS (FP7), IPHOBAC-NG (FP7), 
5G-Crosshaul (H2020 5GPPP) and iCIRRUS (H2020), among others. 

Organisers
Nathan J Gomes 
University of Kent, UK

Mehrdad Shariat 
Samsung R&D Institute, UK

Valerio Frascolla 
Intel, Germany

Workshop 9

Session 1: mmWave fronthaul and 
backhaul links 
Chair: Nathan Gomes, University of Kent

13:30	 Hybrid Fiber-Wireless 70GHz mm-Wave 
Wireless Extension for GPON 

		  Rattana Chuenchom, University 
		  of Duisburg-Essen
13:45	 Considerations for mm-wave fronthaul/

backhaul 
		  Volker Jungnickel, Fraunhofer HHI
14:00	 Millimeter Wave V-Band Link – Proof of 

concept setup and first results 
		  Tobias Kadur, Technical University 
		  Dresden

14:15 5G E-band Backhaul Demonstrator 
Performance Evaluation 

		  Jyri Putkonen, Nokia
14:30 60GHz mmWave meshed backhaul with 

SDN functionality 
		  Kei Sakaguchi, Fraunhofer HHI/Tokyo 
		  Institute of Technology
14:45 panel Q+A

 
Coffee break

 
Session 2: mmWave access for 5G 
Chair: Mehrdad Shariat, Samsung

15:30 	Heterogeneous 3G/4G and 60 GHz 
mmWave 5G Wireless Network 

		  Andreas Stöhr, University of 
		  Duisburg-Essen

15:45 	Radio Interface Concepts for Millimeter-
Wave Initial Access 

		  presented by Tommy Svensson, 
		  Chalmers University on behalf of Danilo 
		  De Donno, IMDEA Networks
16:00 	Performance and hardware impairment 

modelling for mm-wave transceiver 
components 

		  Mythri Hunukumbure, Samsung
16:15 	Synergy between Mobile Edge Computing 

and mmWave access - 
		  Valerio Frascolla, Intel
16:30 	panel Q+A

Structure
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Tutorials

Non-orthogonal Multiple Access: Current State of the Art and Future Directions

Monday, 12 June 9:00-12:30   |   Lecture Hall IT105, University of Oulu, Linnanmaa Campus

Motivation and Context
Multiple access in 5G mobile networks is an emerging research topic, since it is key for 
the next generation network to keep pace with the exponential growth of mobile data 
and multimedia traffic. Non-orthogonal multiple access (NOMA) has recently received 
considerable attention as a promising candidate for 5G multiple access. The key idea of 
NOMA is to exploit the power domain for multiple access, which means multiple users can 
be served concurrently at the same time, frequency, and spreading code. Instead of using 
water-filling power allocation strategies, NOMA allocates more power to the users with 
poorer channel conditions, with the aim to facilitate a balanced tradeoff between system 
throughput and user fairness. Recent demonstrations by industry show that the use of 
NOMA can significantly improve the spectral efficiency of mobile networks. Because of 
its superior performance, NOMA has been also recently proposed for downlink scenarios 
in 3rd generation partnership project long-term evolution (3GPP-LTE) systems, where 
the considered technique was termed multiuser superposition transmission (MUST). In 
addition, NOMA has been included into the next generation digital TV standard, e.g,, 
ATSC (Advanced Television Systems Committee) 3.0, where it was termed Layered Division 
Multiplexing (LDM). In this tutorial, we will provide a progress review for NOMA, including 
an information theoretic perspective of NOMA, the design of multi-input multi-output 
(MIMO) and cooperative NOMA, the application of NOMA in millimeter-wave (mmWave) 
networks, the interaction between NOMA and other types of multiple access techniques, 
resource allocation for NOMA, and the impact of practical constraints, such as imperfect 
channel state information (CSI) and limited feedback, on the performance of NOMA.

Speakers
Zhihuo Ding 
Lancaster University, UK

Robert Schober 
Friedrich-Alexander 
University Erlangen-
Nürnberg, Germany

Tutorial 1

Structure and Content
•	Review of the overall requirements to realize 

spectrally efficient 5G communications.
•	The tutorial will start by introducing the basic 

concepts of NOMA in a simple scenario with one 
base station and multiple users, where each node is 
equipped with a single antenna. The performance 
gains of NOMA will be illustrated from an 
information theoretic perspective.

•	The combination of MIMO technologies and NOMA 
will be described. Unlike conventional multiple 
access techniques, the design of MIMO-NOMA is 
challenging. For example, power allocation of NOMA 
requires a step to order users based on their channel 
conditions. This user ordering is straightforward for 
the single-input single-output (SISO) case since it 
is easy to compare scalar channel coefficients, but 
it is difficult in MIMO scenarios in the presence of 
channel matrices/vectors. A few designs of MIMO-
NOMA with different trade-offs between system 
performance and complexity will be illustrated.

•	The design of cooperative NOMA will be discussed. 
In a NOMA system, successive interference 
cancellation is used, which means that some users 
know the other users’ information perfectly. Such 
a priori information should be exploited, e.g., 
some users can act as relays to help other users 
experiencing poorer channel conditions. A few 
examples of cooperative NOMA protocols will be 
introduced and their advantages/disadvantages will 
be illustrated.

•	The application of NOMA in mmWave networks will 
be investigated. Similar to NOMA, the motivation 
for using mmWave communications is motivated by 
the spectrum crunch, but the solution provided by 
mmWave communications is to use mmWave bands 
which are less occupied compared to those used by 
current cellular networks. We will show that the use 
of NOMA is still important to mmWave networks, 
in order to fully explore those bandwidth resources 
available in very high frequencies.

•	The interaction between NOMA and other types 
of multiple access techniques will be described. 
Particularly we will focus on how to design hybrid 
multiple access schemes by combining NOMA 
with orthogonal frequency division multiple access 
(OFDMA), where users are grouped in small-size 
clusters and different clusters are served by different 
OFDM subcarriers. Designing such a hybrid multiple 
access scheme can be formulated as a joint subcarrier 
and power allocation problem for which both optimal 
and suboptimal solutions will be presented.

•	The impact of CSI on the performance of NOMA will 
be investigated. Three types of CSI assumptions will 
be considered. The first is the case of imperfect CSI, 
which introduces an error floor to the probability 
of detection. The second is that the base station has 
statistical information about the CSI, and particularly 
we will focus on the case when the path loss is 
known perfectly at the transmitter. The third is the 
case with limited feedback, such as one or a finite 
number of feedback bits.
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Modeling and Design of mmWave networks for  
spectral and energy efficiency in 5G

Monday, 12 June 13:30-17:00   |   Lecture Hall IT105, University of Oulu, Linnanmaa Campus

Motivation and Context
The number of devices connected to the Internet is larger than the size of the world 
population, and it is increasing at an exponential rate. By 2020, there will be more than 
50 billion devices and the volume of IP traffic will reach tens of Exabytes per month. To 
support such a high traffic demand, 5G networks will have to provide 1000 times higher 
data rates than present systems. A considerable portion of this gain will be achieved by 
scaling up carrier frequencies. Indeed, communication in the range 10-100 GHz, a.k.a. 
mmWave, is one of 5G strongest candidate technologies. Coupled with high beamforming 
gains, the reduced wavelength permits packing many antennas in small volumes, enabling 
massive MIMO systems. For some applications, such as wireless backhauling and V2X 
Communications, the use of large scale antenna arrays at both sides of the communication 
link is also foreseen, a configuration known as doubly massive MIMO. Of course, 
increasing the number of transceiver antennas at mmWave leads to an increase of the 
consumed energy, thus bringing forth the crucial problem of energy efficiency for mmWave 
communications.
Present wireless communication networks consume more than 3% of the world-wide 
energy, and this percentage will rapidly increase with the increase of connected devices. 
In order to guarantee a sustainable growth, the 1000x increase of the data rate required 
by 5G, needs to be achieved without increasing the power consumption, as explicitly 
acknowledged by the Next Generation Mobile Networks (NGMN) Alliance, which states in 
its 2015 manifesto: “5G should support a 1000 times traffic increase in the next 10 years 
time-frame, with an energy consumption by the whole network of only half that is typically 
consumed by today’s networks. This leads to the requirement of an energy efficiency 
increase of x2000’’.
 
Structure and Content
The tutorial is organized into four main parts, with the following table of contents.
 
1.	 Introduction

a) The spectrum crunch in 5G
b) The energy crunch in 5G
c) mmWaves and energy efficiency as enablers of 5G

2.	 Modeling of mmWave communications
a) Propagation characteristics for mmWave frequencies
b) MIMO Channel model at the mmWaves
c) Massive MIMO mmWave system modeling

3.	 Design of mmWave communications
a) Spectral Efficiency versus Energy Efficiency
b) Resource allocation in mmWave networks with hybrid beamforming
c) Fundamentals of fractional programming theory
d) Optimization framework for mmWave networks

4.	 Conclusions and Future Challenges
a) Take-home messages
b) Open challenges and research issues

Speakers
Alessio Zappone 
University of Cassino and 
Southern Lazio, Italy

Stefano Buzzi 
University of Cassino and 
Southern Lazio, Italy

Tutorial 2
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 The 5G path of V2X for the future of connected and autonomous vehicles

Monday, 12 June 13:30-17:00  |   Lecture Hall IT106, University of Oulu, Linnanmaa Campus

Motivation and Context
Vehicle-to-Everything (V2X) communication is a key enabler for safer, greener, more 
connected and autonomous transport. After more than a decade of huge research and 
investments, V2X technology is ready today. The IEEE 802.11 is the standard access 
technology for vehicular networking, with worldwide field-trials demonstrating its 
feasibility for “day-one” applications (e.g., emergency brake light, stationary vehicle 
warning) and with rulemaking started, basically in US. In the meanwhile, the role of 3GPP 
and cellular networks has been steadily and rapidly growing. Started with the support 
of telematics and infotainment services for connected cars, cellular networks are now 
noticeably involved at a much wider scope, with V2X as part of 3GPP Long Term Evolution 
(LTE) Release 14 (next release expected by March 2017), and a with clear roadmap for 5G 
networks to provide the ultra-high reliability and ultra-low latency demands of tomorrow 
V2X applications (e.g., autonomous driving). The growing interest in V2X by the research 
and industrial communities is witnessed by a plenty of initiatives. The most recent one 
is the formation of the 5G Automotive Association (5GAA), on Sept. 28, 2016, by the 
major automobile manufacturers and ICT players, with the aim to promote interoperable 
end-to-end solutions for cellular V2X, based on 5G and the enhancement of LTE. The 
automotive vertical market is an undoubted key driver for 5G systems. The tutorial will 
present the status quo of V2X-related research, development and standardization activities; 
the lessons learnt after decades of work with DSRC/WAVE and ETSI ITS technologies; 
the key challenges and opportunities opened by cellular-based V2X for a new generation 
of connected cars that incorporate the latest ICT advancements (e.g., software-defined 
networking and virtualization) and represent a prime stage for deployment and refinement 
of cutting-edge technologies for 5G networks.
 
Structure and Content
First, the milestones that have contributed to shape today’s available standards for 
Cooperative Intelligent Transportation Systems (C-ITS) will be discussed. Focus will be 
on the Dedicated Short Range Communication (DSRC) – and related IEEE Wireless Access 
in Vehicular Environment (WAVE) – and on the European Telecommunication Standard 
Institute (ETSI) Intelligent Transport Systems (ITS) standards, both sharing the choice 
of IEEE 802.11 as access layer technology. Field-test results for a set of relatively simple 
day-one applications and running initiatives to test autonomous driving worldwide will be 
presented. 802.11-related constraints and challenges associated to after-day-one applications 
support will be dissected along with technical solutions under discussion in relevant 
research and standardization groups and results achieved by the presenters. Then, the 
tutorial will elaborate on the role of cellular networks as alternative and/or complementary 
technology for V2X services support. Third Generation Partnership Project (3GPP) 
enhancements for V2X communications and relevant design options will be presented, 
as under discussion in LTE Release 14, along with the most significant results from the 
literature and running projects, as well as achieved by the presenters. Focus will be on 
the roadmap to support enhanced V2X (eV2X) services in 5G networks, hence beyond 
Rel. 14, e.g., to bring high-rate services seamlessly to users in vehicles in a dense urban 
environment, to enable autonomous and tele-operated driving with ultra-low latency (e.g., 1 
ms) and ultra-high reliability (about 100%) requirements, and to support vehicular Internet 
and infotainment. The heterogeneity of V2X use cases will foster the need of customization 
of radio access network (RAN) and core network (CN) functionalities through 5G network 
slicing concepts, which will also be covered by the tutorial. Software-Defined Networking 
(SDN) and network function virtualization (NFV) will play a crucial role. Although the 
tutorial will draw the future of vehicular communications as a mashup of 802.11 and 5G, in 
order to complete the picture a final look will be also provided on the use of other physical 
layer media (e.g., mmWave, visible light), other transceiver technologies (e.g., full-duplex) 
and their impact on the performance of MAC and application layers. Preliminary results 
achieved by the speakers on the use of full-duplex technologies for V2X (e.g., to improve 
platooning performance) will be presented.

 

Speakers
Claudia Campolo 
University Mediterranea of 
Reggio Calabria, Italy

Antonella Molinaro 
University Mediterranea of 
Reggio Calabria, Italy

Antoine O. Berthet 
CentraleSupélec, France

Tutorial 3
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Section 1 – Introduction and V2X basics
•	Fundamentals and motivations of V2X communications
•	The roadmap of vehicular applications: from cooperative safety to autonomous 

driving
•	Message sets: from local awareness to environmental awareness to collective 

awareness
•	Worldwide R&D and regulation initiatives: from Google car to autonomous 

platoons

Section 2 – IEEE 802.11-based V2X
•	Dedicated spectrum allocation at 5GHz
•	DSRC/WAVE vs. ETSI ITS architecture
•	Single-radio and dual-radio transceiver design and configurations
•	Multi-channel MAC operation: managing co-channel and adjacent channel 

interference
•	Keeping congestion under control (the decentralized congestion control)
•	Open issues and lessons learnt from simulations, analytics and field trials

Section 3 – 3GPP and V2X services
•	3GPP V2X use cases and spectrum options
•	Cellular V2X: from LTE Release 12 to Release 14 and beyond
•	Evolving the PC5 interface: scheduled and autonomous mode
•	Evolving the LTE-Uu interface: unicast and multicast (eMBMS) mode
•	5G roadmap and eV2X use cases
•	Software-defined networking (SDN) and virtualization for V2X
•	5G network slicing for V2X

Section 4 – A look beyond
•	Non-technical issues to solve for the V2X take off
•	Other physical layers: visible light (VLC) and millimeter wave (mmWave) 

communication
•	Other transceiver design: the impact of full-duplex technologies and preliminary 

results
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Full-Duplex Communications: State-of-the-Art and Applications

Monday, 12 June 9:00-12:30  |  Lecture Hall IT106, University of Oulu, Linnanmaa Campus

Motivation and Context
The in-band full-duplex (FD) technology, by which devices transmit and receive 
simultaneously on the same frequency band, has attracted a lot of research attention 
lately. Since FD radios can potentially double the spectral efficiency, they are a promising 
technology for 5G and future wireless networks. However, FD radios suffer from severe 
self-interference (SI), as well as extra cross-directional coupling between simultaneous 
uplink and downlink operation, which further degrades the overall network performance.
The topic is especially relevant and interesting for the EuCNC audience because, due to the 
physical nature of the SI problem, FD communications poses new research challenges and 
solutions from analog and digital signal processing at the physical layer up to the MAC and 
network layers. To this end, many research groups around the world have developed new 
transceiver designs, new analog and digital SI mitigation algorithms, new MAC protocols 
and have also implemented advanced FD prototypes. Moreover, it has been shown that SI 
can be mitigated almost down to the noise floor, or even below in some cases. All these 
accomplishments prove the baseline feasibility of the FD technology and its applicability 
for future wireless networks but, despite these fundamental results and advances, there are 
still many challenges and open problems to resolve. In order to achieve the full potential of 
FD transmission, it is necessary to develop new mechanisms and efficient protocols to cope 
with the self- and cross-interference caused by FD transmissions.

This tutorial covers all the aspects mentioned above and as such it will be very useful 
for anybody who is doing research or commercial product development on the topic, or 
just interested in catching up with it. The research area is still receiving soaring attention 
and there is lot of room for new developments before the concept is mature enough for full 
commercial use.
 
 
Structure and Content
In particular, we have planned organizing a half-day tutorial (~3h) split into two parts that 
address the following topics:

Self-interference characterization (1:30h – first part)
•	What is SI and how does it manifest itself in modern FD antenna/transceiver designs?
•	How to overcome SI? Introduction to advanced SI mitigation techniques: physical 

isolation, analog and digital signal processing, spatial-domain suppression with 
multi-antenna techniques, non-linear cancellation and compensation of transceiver 
hardware impairments

Full-duplex communications: applications and open challenges (1:30h – second part)
•	Characterization of the residual SI from imperfect mitigation: hardware impairments, 

countermeasures and analytical modelling vs. advanced waveform simulations
•	Point-to-point links, relaying systems
•	Cellular/small-cells, self-backhauling, massive MIMO, mmWave Cognitive radios and 

physical-layer security

Speakers
Taneli Riihonen 
Aalto University, Finland

Hirley Alves 
University of Oulu, Finland

Tutorial 4
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Closing 
Session

Thursday June 15th at 13:30-14:30 PM   |   Theatre Big Stage

Status update 
on the 5GPPP 
Collaboration  
and moving 
ahead 

Mr. Jean-Pierre Bienaimé, 
5G-PPP

Mihael Mohorcic received B.Sc. (1994), M.Sc. (1998) and 
Dr.Sc. (2002) degrees in Electrical Engineering from the 
University of Ljubljana, Slovenia and M.Phil. (1998) degree 
in Electrical Engineering from the University of Bradford, 
UK.  Currently he is a scientific advisor and head of the 
Department of Communication Systems at the Jozef Stefan 
Institute, and an associate professor at the Jozef Stefan 
International Postgraduate School.  His research and 
working experience include development and performance 
evaluation of network protocols and architectures for 
mobile and wireless communication systems, and resource 
management in terrestrial, stratospheric and satellite 
networks.  His recent research interest is focused on 
cognitive radio networks, cross-layer protocol design and 

optimisation, “smart” applications of wireless sensor networks, dynamic composition of 
communication services and wireless experimental testbeds.  He co-authored several books 
and more than 140 peer-reviewed journal and conference papers.  He actively participated 
in more than 15 FP projects since FP4, several COST Actions and national basic and applied 
projects, also having the role of project (national only), work package and task leader, 
and being member of the Management, Steering and Scientific boards.  For the period of 
more than 12 years he has also been the Slovenian representative in the series of IDEAL-
IST projects focused on support to and promotion of participation in the IST/ICT related 
projects since the start of FP5 to mid FP7.  He is currently contributing to H2020 eWINE, 
FP7 SUNSEED and FP7 Fed4FIRE projects. He is a senior member of IEEE.  In EuConNeCts3, 
he will be the T3.2 task leader, responsible for the technical aspects of the 2018 edition of 
EuCNC in Ljubljana.

EuCNC2018 
Presentation

Mr. Miha Mohorčič,  
Jozef Stefan Institute

Jean-Pierre Bienaimé has been Secretary General of 
the 5G Infrastructure Association (5G-IA), representing 
the digital & telecommunications industry (operators, 
manufacturers, research and academic institutes, SMEs) in 
the Public-Private Partnership (5G PPP) with the European 
Commission, since October 2016 with notably the role of:
-	 being the 5G-IA spokesperson and assuring a clear voice 

of Europe on 5G around the world,
-	 reaching out to vertical industry sectors (“verticals”) 

and assuring support/enforcement by EU of the required 
policies and regulations to embrace 5G in the various 
vertical sectors in Europe,

-	 coordinating the associated 5G PPP research & pre-
commercial projects in Europe,

- 	 promoting availability of radio spectrum, as well as a holistic standardization roadmap in 
view of reaching a globally harmonized and interoperable 5G communications standard.
 Jean-Pierre has been Chairman of mobile industry association The UMTS Forum from 

2003 until 2016, with a mission to promote a common vision of the development of 3G UMTS 
and 4G LTE and evolutions, and to ensure their worldwide commercial success.

Joining France Telecom (FT) in 1979, Bienaimé has had responsibilities including 
Advisor to the General Director of Moroccan Telecommunications in Rabat, Director of 
Marketing and Product Development for International Business Networks & Services at FT, 
Chief Executive Officer of Nexus International, and VP International Mobile Support for 
Orange Group. From 2009 until September 2016, Jean-Pierre has been Senior VP Strategy, 
Communications and Wholesale Community at Orange.

 Jean-Pierre is the chairman of IREST (Institute of Economic and Social Research on 
Telecommunications), an influent think tank based in Paris. He is graduated from ESSEC 
Business School – Paris, from Institut d’Etudes Politiques de Paris, from Ecole Nationale 
Supérieure des Postes & Télécommunications – Paris, and from INSEAD – Fontainebleau.
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Bernard Barani joined the European Commission in 1994 
as responsible for implementation of research and policy in 
wireless communication, after 11 years spent in industry 
and in the European Space Agency as communication 
engineer. He is currently Acting head of the unit in charge of 
research and innovation on Future Connectivity Systems in 
the CONNECT Directorate General of the EC, where he leads 
the definition and implementation of the research strategy 
and related policy issues in the context of the 5G Public 
Private Partnership launched in 2013, and of the 5G Action 
Plan launched in 2016. He has an engineering degree of the 
French ENSTB.

Next Horizon 2020 
Work Programme  
and Concluding 
Remarks

Mr. Bernard Barani, 
European Commission  
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General Co-Chairs 
(To be defined), EC, BE 
(To be defined), SI 
Steering Committee Chairs 
Luis M. Correia, IST-Uni. Lisbon, PT 
Bernard Barani, EC, BE 
Technical Program Chairs 
Mihael Mohor�i�, JSI, SI 
Mojca Volk, Uni. Ljubljana, SI 
Track Co-Chairs 
PHY - Physical Layer and Fundamentals  

Tomaž Javornik, JSI, SI 
Ke Guan, Beijing Jiaotong Uni., CN 
Petar Popovski, Aalborg Uni., DK 

RAS – Radio Access and Softwarisation  
David Grace, Uni. York, UK  
Kandeepan Sithamparanathan, RMIT, AU 
Oliver Holland, King’s College London, UK 

WOS – Wireless, Optical and Satellite Netw. 
Boštjan Batagelj, Uni. Ljubljana, SI 
Nataša Mali�, Ericsson, HR 
TBC 

NET – Network Softwarisation 
Leonardo Goratti, CREATE-NET, IT 
Panagiotis Demestichas, Uni. Piraeus, GR 
Karina Gomez Chavez, RMIT, AU 

APP – Application Areas and Services 
Antonio Skarmeta, Uni. Murcia, ES 
Antonello Monti, RWTH Aachen, DE 
Vassilis Nikolopoulos, Intelen, USA 

OPE – Operational & Experimental Insights 
Carolina Fortuna, JSI, SI 
Ivan Seskar, Rutgers Uni., USA 
Markus Fiedler, BTH, SE  

Panels Co-Chairs 
Pavlos Fournogerakis, EC, BE 
Peter Marshall, Ericsson, UK 

Special Sessions Co-Chairs 
John Davies, BT, UK 
Iztok Humar, Uni. Ljubljana, SI 

Workshops Co-Chairs 
Eli de Poorter, Ghent Uni./IMEC, BE 
Andrea Cattoni, Keysight Technologies, DK 

Exhibitions Co-Chairs 
Jorge Pereira, EC, BE 
Janez Sterle, Uni. Ljubljana, SI 

Tutorials Co-Chairs 
Roberto Verdone, Uni. Bologna, IT 
Andrej Kos, Uni. Ljubljana, SI 

IEEE/ComSoc Liaison 
Hikmet Sari, Sequans, FR 

EURASIP Liaison  
Fernando Pereira, IST-Uni. Lisbon, PT 

EuCNC 2018 is the 27th edition of a successful series of a conference 
in the field of telecommunications, sponsored by the European 
Commission.  The conference focuses on various aspects of 5G 
communications systems and networks, including cloud and 
virtualisation solutions, management technologies, and vertical 
application areas.  It targets to bring together researchers from all 
over the world to present the latest research results, and it is one of 
the main venues for demonstrating the results of research projects, 
especially from successive European R&D programmes co-financed by 
the European Commission. 
 
The conference program will include: 
• Keynotes 
• Panels 
• Regular oral sessions (papers from open call, to be submitted for 

uploading to IEEE Xplore) 
• Special sessions, with papers on specific topics 
• Workshops, with papers and presentations on specific topics 
• Poster sessions (papers from open call addressing latest results) 
• Tutorials 
• Demos and exhibitions 
 
Key dates: 
05 Feb. 2018 – Deadline for submission of papers for regular oral  
                      sessions 
05 Feb. 2018 – Deadline for submission of proposals for workshops,  
                      special sessions, and tutorials 
16 Mar. 2018 – Notification of acceptance of workshops, special  
                       sessions, and tutorials 
19 Mar. 2018 – Deadline for submission of extended abstracts for  
                      posters 
09 Apr. 2018 – Notification of acceptance of papers and extended  
                      abstracts 
09 Apr. 2018 – Deadline for submission of proposals for exhibitions 
20 Apr. 2018 – Deadline for final papers for all sessions and  
                      workshops 
20 Apr. 2018 – Deadline for authors registration 
14 May 2018 – Draft program available 
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Exhibition 
and  
Demos

Booth # 1 
TWEETHER – Travelling Wave Tube based W-band Wireless Networks  
with High Capacity and Efficiency 
 

The H2020 EU project TWEETHER sets novel W band backhaul and access technology for 
4G and future generation network infrastructures as 5G. The project aims to fabricate a 
W-band transmission hub based on a novel high power TWT and a NTE terminal for point 
to multipoint distribution. Most of the components are in advance fabrication status. A field 
test in real environment is planned at the end of the project.  The booth will show a number 
of posters with the main aspects of the project. Samples of MMIC, antennas, and other parts 
will be shown. A mock transmission hub and terminal will be built for the purpose. The 
monitor will show animation of the TWT working mechanism.

Booth # 2 
FUTEBOL - CONNECT/Trinity College Dublin 

FUTEBOL: Federated Union of Telecommunications Research  
Facilities for an EU-Brazil Open Laboratory, EU-Brazil H2020 project  
FUTEBOL: Converged solutions for unifying wireless and optical networks. Fronthauling is 
a technology being considered for 5G technologies that separates the radio front end from 
the baseband processing unit (BBU). The remote radio heads (RRH) sample the incoming 
radio wave and transmit the in-phase and quadrature components (I/Q) of the signals to the 
BBU. The BBU might run in general purpose servers in a data centre, and connected to the 
RRH by optical fibre. Fronthauling has the advantage of centralizing the baseband processing 
the reducing costs for operators. A well know issue however is the fact that in fronthaul the 
throughput required on the fibre to transport the I/Q samples is much higher compared to 
legacy distributed Radio Access Networks, thus increasing the transmission cost over fibre. 
In this demo, we deploy a converged optical and wireless network that experimentally shows 
dynamic adaptation of both the optical and wireless parts of the network.

Booth # 3 
METIS-II

METIS-II visualization platform with interactive  
embedded innovations and Virtual Reality integration
The demonstration at the exhibition is the outcome of the work performed in the latest 
two years by the project METIS-II to prepare a so-called “visualization” platform to host 
the most significant innovations in the field of the 5G RAN Design. This platform is a 
very effective software representation of the 5G systems, in particular, of some of the 
most innovative achievements studied in the project. The platform was very successfully 
demonstrated already in the MWC 2016, but now it has been completely redesigned, in 
order to include the very final findings and to reflect the latest achievements not only in 
METIS-II, but also in the standardization process towards 5G definition. In particular, 
the platform is very attractive due to the interactivity introduced in many “scenes” that 
enables the attendants to experience in a virtual environment what will be the real impact 
of 5G introduction in a realistic environment. Moreover, the final implementation of the 
visualization platform include also a Virtual Reality experience that further improves the 
perception of the attendants.

Booth # 4 
COHERENT - VTT, EURECOM, FBK, CommAgility, Fairspectrum 

RAN Slice in 5G COHERENT
The objective of the demo is to show the novel concept of the Heterogeneous RAN slicing 
developed in the COHERENT project. The RAN slicing concept will be based on the 
OpenAirInterface platform developed by the partner EURECOM, and the 5G-EmPOWER 
platform developed by the partner CREATE-NET. RAN slicing is an important concept 
in 5G to support multi-tenancy. The demo will showcase a solution provided by a newly 
introduced coordination framework, new RAN control components, and the combination 
of SDN and network function virtualization (NFV) to enable flexible and programmable 
network slicing in RAN. Spectrum management aspect will be showcased as well. The 

Coherent
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demo will show how to slice a cloudified radio access network that consists of a fronthaul 
segment between the remote radio unit (RRU) and radio cloud center (RCC) and a backhaul 
segment between the RCC/eNB and the RAN controller. Through the separation of the RAN 
control and data plane coupled with the virtualized control functions and control delegation 
features, real-time control and coordination applications can be implemented in support of 
fine-grain RAN programmability.

Booth # 5 
iKaaS - WINGS ITC Solutions 

iKaaS (Intelligent Knowledge as a Service) 
iKaaS develops an intelligent, privacy preserving and secure Big Data resource and analytics 
engine built atop a multi-cloud infrastructure, that will be fed with large scale ubiquitous 
data collected from heterogeneous sensing networks and data sources. The objective of 
the demo is to showcase the power of the iKaaS platform, in terms of combining Local and 
Global Clouds to provide optimal service deployment, smart virtual object as a service and 
Knowledge as a Service for building innovative, cross-border, situation-aware applications. 
Aspects of iKaaS pilots and use cases will be showcased: a) Environmental health in Madrid; 
b) Community service in Tago - Nishi and (c) Assisted living in Smart City. Cross-border 
application features combining aspects of all three use cases will be demonstrated. The 
security gateway concept will also be showcased, providing access control to each local 
cloud while interpreting the differences in regulations between countries.

Booth # 6 
Q4Health - RedZinc, Univ de Malaga, Eurecom 

Blue Light Services Mission Critical Mobile Video 
The Q4Health project attempts to facilitate the convergence between state-of-the-art 
technology such as wearable devices, with network capabilities that are already deployed 
albeit rarely used, such as real-time network configuration and use of traffic prioritization, 
and the emergent paradigms of SDN and NFV, with the reliability needed to be used 
in the field of security and emergency services. Although the project is focused around 
an eHealth application, the clear requirements of stability and quality assurance, the 
improved efficiency and latency reduction, could be applied to any type of mission critical 
communication. This type of network user, which most analysts claim will be omnipresent 
in the near future, needs to share the limited available resources with thousands of others, 
who will welcome every step towards increasing the availability and stability of the 
operator network.  The Q4Health project is driven by the preparation for market of a video 
application for first responders based on LTE, named BlueEye.

Booth # 7 
P2P-SmarTest - CWC 

P2P-SmarTest project: Device-to-device wide area communication  
for peer-to-peer (P2P) smart energy trading
The P2P-SmarTest demonstration will consists of two major components. First, the poster 
stands, monitors and brochures will be used for presenting all the relevant information 
about the P2P SmarTest project, project vision, goals and achievements, as well as the 
relevant background about the smart grids. Given the scope of the conference, the specific 
focus will be on the communications in smart grids. The research results, including the 
in-depth analysis of the key performance indicators (KPI) of smart grid communications as 
well as the results coming from the analysis and simulation of the various communication 
solution for the smart grids will be presented. Second, a live demonstrator of a device-to-
device enabled wide area distributed network based on LoRa and LTE technologies will be 
showcased. The devices representing smart grid’s power agents (i.e., consumers, prosumers 
or the different components of a distribution grid) will be interconnected together using 
either conventional LoRaWAN-based LPWAN solution operating over LTE backhaul, and 
using the developed in the P2P Smartest project device-to-device protocol based on the 
LoRa physical layer. The performance of both these options and the effect of communication 
on the performance of the energy grid balancing algorithms will be revealed.

Booth # 8 
H2020 TRIANGLE 

The Triangle End-to-End testing services:  
a sneak peek into the approach’s potential
The mobile Apps market is flourishing and will become an important part of the 5G 
business model. Ensuring the proper functioning of 5G Apps and services is then 
paramount and a homogeneous testing and certification scheme can help achieve it. 
Building on the experience on 4G and App testing methodologies, the EU H2020 TRIANGLE 
project is pursuing the creation of such a 5G certification scheme, together with the 
development of a testing platform that can make such scheme feasible and practical.
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Booth # 9 
ARCFIRE- Fundació i2CAT 

RINA enablers for 5G (and beyond) network experimentation:  
distributed mobility management, seamless renumbering  
and automated deployment on FIRE+ 
RINA is a promising architecture build from first principles and departing from the 
limitations from the prevalent TCP/IP protocol suite. ARCFIRE is working to experimentally 
demonstrate RINA’s key benefits leveraging the FIRE+ infrastructure. This demonstration 
will showcase the benefits of RINA’s naming and scoped routing as a solution for distributed 
mobility management (DMM). RINA’s ability to carry out seamless live renumbering of 
network entities allows mobile hosts to keep a topologically significant address as they 
roam through the network, minimizing routing table sizes. This scheme can be dynamically 
scaled up to multiple layers in order to accommodate huge numbers of devices. ARCFIRE 
will be showcasing the main elements of this solution in the conference: scoped routing, 
renumbering, mobility over WiFi. Finally, this demonstration will also showcase Rumba, 
a tool developed by ARCFIRE to automate RINA experiment configuration, execution and 
monitoring over FIRE+ testbeds.

Booth # 10 
Superfluidity

Superfluid Orchestration of heterogeneous RFBs  
(Reusable Functional Blocks) for 5G networks.
Superfluid Orchestration of heterogeneous RFBs (Reusable Functional Blocks) for 5G 
networks. The demo is composed of three scenes presenting tools and results from the 
Superfluidity project. 1) RDCL 3D is an extensible web framework which enables network 
service designers to edit, validate and visualize service and component descriptors 
expressed with different modelling languages (RDCLs). 2) Software defined wireless 
network (RAN as a Service): By using RDCL, we describe an end-to-end wireless network 
as a chain of RFBs. This chain is dynamically instantiated in a cloud environment using 
containers. The demonstration shows a full software solution orchestrating different RFBs 
(RAN and CORE) over Central/EDGE/Front-End clouds. 3) Micro-VNF orchestration. The 
Superfluidity project has added Unikernel support to a set of different VIMs: OpenStack 
Nova, nomad and OpenVIM. In this demo we will show our results and the instantiation 
and chaining of Unikernel-based VNFs through OpenVIM.

Booth # 11 
SPEED-5G - QoS and Capacity Expansion through eDSA for 5G 

Quality of Service Provision and Capacity Expansion  
through Extended-DSA for 5G
Two demos will be shown to highlight the flexible RRM and MAC solutions that are 
proposed by SPEED-5G.  1. demo: Dense, unplanned, small-cell deployment for multiple 
mobile users: For a very large deployment of small cells, with randomly placed cells and 
UEs, and in the interference-limited case, we have an exact theoretical formula for the 
distribution of Shannon capacity across users. We propose to take this as a benchmark 
for achievable system performance in the unoptimized situation, and demonstrate the 
improvements possible with the SPEED-5G cRRM architecture.  2. demo: Hierarchical 
management for RAT/spectrum/channel selection: This demo shows the impact of 
a proposed algorithm which has been designed and developed for radio resource 
management (RRM) to cells in order to serve UEs in (un-)licensed and light-licensed 
(3.5GHz) band. For the 3.5 GHz band the SAS (Spectrum Access System) model is considered 
which takes into account incumbents, primary access and genera access users.

Booth # 12 
WiSHFUL - Software Radio Systems Ltd 

Srslte and the wishful framework:  
enabling LTE measurement and experimentation
The Wishful Srslte Extension (WISE) project is an extension under the third open call 
for Wishful. Through WISE, we extend the Wishful framework to include srsLTE, a 
software radio library that provides a full, standards-compliant LTE PHY implementation. 
The addition of this flexible, software-based LTE testbed to the WiSHFUL framework 
will significantly reduce the threshold for innovative LTE experimentation while greatly 
increasing the realism of the experiments supported by the framework. The WISE extension 
complements perfectly, the existing WiSHFUL software radio platforms by enabling research 
that aims to have a strong claim of viability within existing standards. Further, itl enhances 
the ability of researchers, both commercial and academic, to test and analyse mobile 
broadband networks from within the Wishful architecture.

Booth # 13 
NEPHELE - National Technical University of Athens  

SDN framework for dynamic resource allocation  
in the NEPHELE slotted optical datacenter 
This demo showcases an SDN framework capable of controlling an optical DCN with 
dynamic resource allocation in the optical layer, by means of Time Division Multiple Access 
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(TDMA). As a reference network topology we use the NEPHELE project data plane. The 
NEPHELE controller offers a NorthBound Interface which allows cloud orchestrators to 
declare virtual connectivity requirements between VMs, thus enabling an application-
aware DCN configuration. In the demo, the controller operates over an emulated optical 
network. The Application Affinity service at the SDN controller is triggered from the DCN 
management GUI through its REST API, requesting connections with different profiles 
between source and destination VMs. The SDN agent receives OF commands, translates 
them and forwards them to the related data-plane device. The demo will demonstrate flow 
addition process (including TDMA slot assignments) from the NEPHELE agent to an FPGA, 
parsing OF commands and sending them over a PCIe bus.

Booth # 14 
reTHINK - EURESCOM 

Cloud communication framework  
Apizee is a SaaS solution enabling easy roll-out of real-time customer engagement and 
visual assistance services. Apizee solutions are based on WebRTC, a disrupting telecom 
technology that provides a friction-less, plugin-free web-based conferencing experience. 1- 
Apizee Diag is a visual assistance platform that enables field users to collaborate in real time 
with remote agents or experts during inspections, maintenance or support process. Solution 
may be used from a smartphone or from Apizee connected helmet and may connect to 
professional Non-Destructive-Testing equipments such as HD cameras, endoscopes or 
borescopes. Collaboration features include remote snapshots, live annotations, video 
recording, inspection checklists and video conferences. Apizee Diag enables saving on 
expert resources and streamline field intervention process, generating tremendous savings 
and bringing customer value and service differentiation. 2- The Enterprise Conversational 
Application (Smart Business App) is a real-time communication solution that allows 
company employees to better collaborate through web-based messaging, audio/ video calls, 
and video conferences, enjoying a unified address book with automatic presence status 
updates. It also has the ability to differentiate between Enterprise internal and external 
communications (visitor of the company web site).

Booth # 15 
iCIRRUS - University of Kent  

The iCIRRUS project proposed the use of Ethernet in the fronthaul of 5G networks, not only 
to reduce the cost of the fronthaul, but to enhance 5G network operation and management. 
In addition to leading the definition of Ethernet fronthaul interfaces that will support the 
new functional splits of the Radio Access Network (RAN), it examines RAN and fronthaul 
(joint) self-optimisation through monitoring (e.g. with in-line probing). Support for 5G 
network features, such as cloudification, mobile cloud networking and device-to-device 
communications, is also investigated. Videos demonstrations of the following will be 
shown: (1) new fronthaul operation, effects of load and sharing of network with other traffic 
(contention), and network optimisation (SDN control) (2) mobile clone/cloud operation, (3) 
D2D under infrastructure control. There will also be examples of hardware developed in 
the project.

Booth # 16 
MiWaveS - CEA 

MiWaveS : 5G Heterogeneous Networks with mmWave  
small-cell access and backhaul 
The booth presents the activities carried out in the project MiWaveS (www.miwaves.eu) 
(01/2014-04/2017) on millimeter-wave technologies for access and backhaul communications 
in 5G wireless mobile networks. MiWaveS demonstrates how low-cost or advanced 
millimetre-wave (mmW) technologies can provide multi-Gigabits per second network to 
sustain the traffic growth. MiWaveS intends to help European ICT industry to be at the 
forefront of innovation and R&D on key enabling technologies. Live portion of the demo 
shows a steerable-beam mm-wave (60 GHz) mobile access point and mobile user device. 
Cold hardware demos show 73 GHz backhaul radio node, different types of antenna 
technologies. Several semiconductor modules and beam-steerable antenna prototypes are 
displayed as non-stop video presentation.

Booth # 17 
5G-Xhaul - University of Thessaly 

5G-XHaul (Dynamically Reconfigurable Optical-Wireless Backhaul/Fronthaul  
with Cognitive Control Plane for Small Cells and Cloud-RANs) 
The objective of this exhibition is to demonstrate the diverse technologies the project 
5G-XHaul considers for implementation in an optical-wireless 5G infrastructure. By means 
of these technologies, this infrastructure will be able to offer converged fronthauling/
backhauling functions to support both operational and end-user services. Technologies 
such as WDM-PON, mmWave and Sub-6, as well as massive MIMO radio units, will 
be demonstrated to support the fronthaul and backhaul high capacity and low latency 
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demand of 5G use cases. To address the challenge of managing and operating this type of 
complex heterogeneous infrastructure in an efficient manner,  5G-XHaul adopts SDN as the 
technology for network control and for providing slicing and virtualisation capabilities to 
the transport network resources.  The following demos will be showcased:  SDN for wireless 
BH, WDM-PON for fronthaul and Massive MIMO Radio Unit.

Booth # 18 
5GPPP SELFNET - Deutsches Forschungszentrum fuer Kuenstliche Intelligenz 

SELFNET: Framework for Self-Organized Network Management  
in Virtualized and Software Defined 5G Networks
SELFNET presents a framework for self-organized 5G network management through 
virtualized and software-defined networks. This is achieved by continuous monitoring and 
automated deployment of network management tools and functions. Thereby it will help 
to lower operational costs, improve the Quality of Experience and reduce service creation 
and deployment time. These functionalities will be showcased in three use-cases.  SELF-
PROTECTION detect and mitigate effects of cyber-attacks with virtualized deep packet 
inspection tools and personalized honey nets.  SELF-HEALING detect and predict common 
failures / malfunctioning in 5G network infrastructure and will be able to apply, based on 
Health of Network metrics, reactive or preventive recovery actions. SELF-OPTIMIZATON 
automatically respond to degradation of QoE level coupled with proactive end-to-end energy 
management for optimized resource deployment across the 5G network.

Booth # 19 
CHARISMA - University of Essex

5G-PPP CHARISMA Project
CHARISMA’s objective is the development of an open access, converged 5G network, 
via virtualised slicing of network resources to different service providers, with network 
intelligence distributed out towards end-users over a hierarchical architecture. Such an 
approach offers a means to achieve important 5G KPIs related to low latency, high and 
scalable bandwidths, energy efficiency and virtualised security. CHARISMA integrates 
such diverse technologies into a single architecture with SDN and NFV advancements. 
CHARISMA booth will showcase: • 100G real-time OFDM-PON demo. • Low latency 
demo: impact of the E2E-delay on M2M or CAR2CAR communication; Sensor and actor 
placed on moving vehicle (CAL0) and data processing done in the cloud (CAL3). • Control, 
management and orchestration platform demo: E2E Slice Creation for multiple-tenants; 
Rapid On-boarding of network services; Dynamic provisioning of network services in the 
assigned slice of the tenant; Security policy configuration per tenant.

Booth # 20 
5G-ENSURE - Thales 

5G Enablers for Network and System Security and Resilience
5th generation mobile networks will enable new applications and business opportunities 
but at the same time introduce new security and trust issues. To address these emerging 
challenges, the 5G-ENSURE project has developed solutions in the areas recognized as 
topmost priorities for 5GPPP & 5G Security. The demonstration will show a set of enablers 
for micro-segmentation (SDN based application isolation and security customization), for 
authentication (privacy enhancing EAP-AKA and support for different types of devices) as 
well as for security monitoring (trust metrics, policy compliance checking and anomaly 
detection). The technologies are demonstrated with two scenarios: factory’s video 
monitoring and remote control of IoT home’s heating system. We will show privacy and DoS 
attacks against these applications (in ‘3G/4G environments’). Then we will illustrate how our 
5G enablers address these threats in multi-domain, end-to-end scenarios in a geographically 
distributed 5G testbed.

Booth # 21 
5G-PPP SESAME - OTE Greece 

5G Small Cells for Multitenancy and Edge Services 
Demo1 demonstrates multitenancy for simultaneous connectivity for MVNOs,which serve 
UE through SESAME platform.Upon receiving requests,CESC Manager deploys new VNFs 
through SESAME orchestrator(NFVO);i.e, if two operators request data packet inspection,one 
vDPI per operator is instantiated in the Light DC.Traffic statistics are collected at CESCM 
Portal. GTP traffic(user-plane) decapsulation is demonstrated since mirroring is deployed.
Other services could be vTU/vWM. Demo2 demonstrates video caching MEC service 
deployed in a single tenant network.A user requests a video from the serving SC connected 
to a x86 microserver & to virtualised EPC. S1 interface is deployed for US & DS traffic.Upon 
receiving the request,if UE is subscribed to the caching service,GTP traffic is decapsulated 
& IP packets are redirected to the caching server(Squid) by the Ryu SDN controller & the 
Lagopus switch.If the request exists in the cache,GTP tunnel is recreated and the response 
is fast-else is sent to EPC.

SESAME is supported by the European 
Commission Horizon 2020 Programme 
under grant agreement number 
H2020-ICT-2014-2/671596

Small cEllS cordinAtion for Multi-tenancy and Edge services 
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Booth # 22 
mmMAGIC

Demos of 5G Millimetre Wave Communication;   
Waveform and Beam Tracking Technologies 
We illustrate two main technologies dealing with challenges at millimetre-wave frequencies.   
In the first demo, we aim for showcasing different behavior of the candidate waveforms 
OFDM and DFT-s-OFDM with up to 500MHz bandwidth at two candidate frequencies 
of 28GHz and 82GHz, simultaneously. We further deal with the crippling hardware 
impairments using peak to average power ratio (PAPR) reduction and common phase error 
(CPE) compensation implemented on the waveforms. This part of the demo consists of 
the hardware presentation at the site (indoor) as well as media (video, poster) records of 
outdoor (street canyon with 28GHz) trials.   The second demo considers beamforming / 
beam-tracking at the millimetre-wave bands. In particular, we are comparing different beam 
tracking schemes.

Booth # 23 	
Tekes

Tekes is the most important publicly funded expert organisation for financing research, 
development and innovation in Finland. They boost wide-ranging innovation activities in 
research communities, industry and service sectors. Tekes promotes a broad-based view on 
innovation: besides funding technological breakthroughs, Tekes emphasises the significance 
of service-related, design, business, and social innovations.  Every year, Tekes finances 
some 1,500 business research and development projects, and almost 600 public research 
projects at universities, research institutes and universities of applied sciences. Tekes does 
not derive any financial profit from its activities, nor claim any intellectual proprietary 
rights. Tekes provides innovation funding for companies, research organisations, and public 
sector service providers.

Booth # 24 		
European Commission	

EuCNC 2017 has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 645028 (EuConNeCts2 Project).
DG CONNECT: The Directorate General for Communications Networks, Content and 
Technology is the Commission department responsible to develop a digital single market to 
generate smart, sustainable and inclusive growth in Europe.

Booth # 25 
European Cooperation in Science and Technology (COST) 

COST (European Cooperation in Science and Technology) is a funding agency for research 
and innovation networks. Our Actions help connect research initiatives across Europe and 
enable scientists to grow their ideas by sharing them with their peers. This boosts their 
research, career and innovation. www.cost.eu

Booth # 26 
FANTASTIC-5G & 5G NORMA

FANTASTIC-5G: Flexible Air iNTerfAce for Scalable service delivery  
wiThin wIreless Communication networks of the 5th Generation
5G NORMA: 5G Novel Radio Multiservice adaptive network Architecture
Beside a general introduction to both projects and how both contribute to 5G mobile 
networks, the following demonstrations will be shown. First, FANTASTIC-5G will show 3 
demonstrations: - Hardware demonstration of post-OFDM waveforms: Flexible Configured 
(FC)-OFDM, Universal-Filtered (UF)-OFDM, and Filter Bank Multi-Carrier (FBMC). - 
Software based demonstration showing: FDMA mix of different subcarrier spacings, 
massive access mechanisms. - Impact of Waveforms on Coexistence in 5G URLLC Networks.  
The 5G NORMA project will show the following two demonstrations: - A PoC for (de)
composing network functionalities, incl. a Software-Defined Mobile Network Controller, 
which is one of the main building blocks defined in 5G NORMA.  - An online demo of the 
economic benefits of a 5G network, which is one of the key principles in the 5G NORMA 
project. The online interactive tool demonstrates the key outputs and sensitivities of the 
evaluation cases.

Booth # 27 
Nokia 

Nokia creates the technology to connect the world. Powered by the research and innovation 
of Nokia Bell Labs, we serve communications service providers, governments, large 
enterprises and consumers, with the industry’s most complete, end-to-end portfolio of 
products, services and licensing. 

From the enabling infrastructure for 5G and the Internet of Things, to emerging 
applications in virtual reality and digital health, we are shaping the future of technology to 
transform the human experience. www.nokia.com

Our first demonstration shows Dynamic Spectrum Manager for a 5G industrial automation 
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micro operator on 3.4-3.8 GHz. Dynamic Spectrum Access enables a flexible adaptation 
to both temporal and regional changes in spectrum use, while guaranteeing interference 
free radio communication for incumbent users. The second demonstration shows how 
dynamic self-backhauling can enable ultra-dense yet low-cost deployments in future cellular 
networks.

Booth # 28  
Keysight Technologies

5G FrontHaul Orchestration and KPIs
Wireless Fronthaul Network monitoring enable operators to get significant insight 
regarding the quality of service and customer experience, and help measure, improve and 
troubleshoot fronthaul operation.

As 5G Wireless Fronthaul networks increase in complexity and are at the convergence 
between RF signal and Protocol domains, monitoring solutions require a unique 
combination of RF signal and wireless protocol measurement science.

 The Keysight solution leverages from Keysight’s leading measurement expertise in both 
domains and provides a real-time dashboard of 5G Fronthaul control plane with continuous 
monitoring of DCI messages.

As physical events - such as interferences - may influence network operation, this 
monitoring solution delivers measurements that spans over multiple domains, including 
CPRI frame analysis, modulation measurements, and wireless protocol analysis and 
monitoring.

Simulate and Verify 5G MIMO Beamforming Performance  
(available at mmMAGIC; a 5G-PPP research program)
Massive MIMO with real time beamforming is an exciting area of 5G wireless researchers.
For next generation of wireless data networks, it promises significant gains that offer 
the ability to accommodate more users at higher data rates with better reliability while 
consuming less power.
 Using the Keysight wideband real time beamforming solution, researchers can build 
Massive MIMO with beamforming to test their analog, digital or hybrid beamforming system 
fast and accurately, including real time beam simulation and beam tracking with RF channel 
IQ constellation, EVM, Antenna pattern and Beam weight information.

5G Network Emulation solution – As pre-5G specifications emerge such as 
5GTF and as 3GPP accelerates 5G Non-Standalone (5G-NS) specifications, 
Keysight is exited to collaborate with the 5G industry and help design and integration, 
validation and analysis of their 5G program’s protocol and RF workflows.

TRIANGLE: A Path to 5G Test and Certification – Certification scheme  
for 5G Apps, mobiles, IoTs (available at TRIANGLE; a H2020 Fire+ program)
From 2020, commercial deployment of 5G networks will provide additional capabilities 
that are critical for eMBB and IoT, such as network slicing and the capacity to connect 
exponentially more devices than is possible today.

Goal of the Triangle project is look after this new test challenges and methods to create 
a “5G certification scheme”, the scheme should cover mobile devices, mobile Apps, IoT 
devices and services from an end to end and multidomain KPI perspective.

The consortium is currently working on the definition of a set of KPIs and metrics that 
will converge into a unique ”5G readiness” grade.
Example of metrics are: energy consumption, network resources, stability, etc.; all in one 
and synchronized providing a global end to end performance and certification scheme.

Verify NB-IoT Device Compliance and Battery Life  
– Concerns about coverage or battery Life?
During the 2nd Global 5G Event in Rome, 3GPP suggested to use eMTC and NB-IoT as 
baseline for 5G submission of an mMTC component to ITU.

RAN working groups have been discussing work items that will enhance NB-IoT and 
eMTC to fulfill the 5G requirements since they will also need to connect to the 5G core 
network.

Keysight will introduce the NB-IoT test solution covering from design to operator’s 
acceptance, based on the E7515A UXM, and used by chipset and device engineers 
implementing the cellular IoT technology NB-IoT based on 3GPP Release 13 standards.

Booth # 29 
Huawei

Outdoor UDN system performance. The demo video illustrates the operation of an 
ultra-dense outdoor network. It shows a simulation how vehicular users are served in a 
Madrid grid setting by a high number of street-light deployed base stations. Each user is 
tracked based by an UL SRS transmission and served by small base stations that are fed 
and centrally controlled with a limited wireless backhaul system. Note that this is not a 
distributed antenna system (or distributed MIMO) but each user is served by one full-
fledged 5G BS at a time. The achievable rates of some random users are shown in the 
simulation and compared to rates possible with a macro massive MIMO system. 
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Outdoor UDN positioning. This demo illustrates a high-accuracy UE positioning system 
based on a 5G ultra-dense network. Examples of moving UEs with vehicle speeds making 
realistic routes on the so-called Madrid grid is shown. An accuracy well below 1m can be 
reached by means UL SRS transmissions and multi-TRP reception. Angle of arrival and time 
of arrival are tracked by each TRP. Network synchronization is also achieved simultaneously 
to UE positioning.

The Huawei German Research Center located in Munich is actively contributing to 5G 
related R&D in close cooperation with vertical industries.

Our demo presents the proof-of-concept trials of two important future vertical 
applications which are enabled by 5G Ultra Reliable and Low Latency Communication 
(URLLC):

•	Enhanced V2X based Cooperative Automated Driving (CAD): an example of ultra-
safe cooperated emergency brake field trial

•	Industrial robot fully operated via cloud side intelligence: a moving robot 
balancing a ball with closed-loop sensing and posture control

Apart from video presentation of the above two real world trials, the 5G URLLC prototype 
enabling them will be running in live demonstrating the low-latency round trip connectivity.

This work is contributed to the H2020 5G-PPP Fantastic5G project.

Booth # 30 
WiSHFUL, ORCA, eWINE - imec

Flexible hardware and software platforms for  
Intelligent Wireless  Networking Innovation
WiSHFUL - Unified control through WiSHFUL UPI of heterogeneous radio platforms 
(embedded sensor platforms and SDR) running same PHY and MAC - Second release of 
the Portable Testbed. Thanks to a wireless backbone network for experiment control and 
battery packs, full flexibility is offered for the deployment of wireless nodes in real-life 
environments   eWINE An intuitive flow-based drag and drop front-end for intelligent 
wireless experimentation, allowing machine-learning (ML) experts, with less expertise in 
the wireless domain to solve complex network optimisation problems applying advanced 
ML techniques  ORCA Radio virtualization on a single SDR platform offering a unified 
software API for (1) concurrent data transmission using multiple standards, (2) real-time 
control of multiple virtual radios through runtime composition and parametric control 
of transceiver chains and (3) radio resource slicing, supporting independent operation of 
multiple standards in different spectral bands

Booth # 31 
5GTNF 

5GTNF: 5G Test Network Finland 
5G Test Network Finland - A Technology Platform and Innovation Ecosystem for Digital 
Service Trials  The demonstration highlights some of the key technology capabilities of the 
Finnish 5G test infrastructures and present the novel new concepts and large-scale service 
trials under deployment at different test sites in Finland. The live demonstrations will cover 
several aspects of key 5G technology capabilities and explain their in utilisation in practical 
proof-of-concept use cases for both the radio access network and the core network.

Booth # 32 
5G-Crosshaul – The integrated fronthaul/backhaul 

Flexibility of 5G-Crosshaul Technologies
5G-Crosshaul presents four demonstrations involving application, control, and data plane 
elements of the 5G-Crosshaul integrated fronthaul and backhaul transport infrastructure:   
1) SDN-based TV Broadcasting Service: The demo presents a top layer application for 
dynamic TV broadcasting able to identify QoE-related issues close to the user in order to 
take adaptation decisions. 2) Energy monitoring and management for network paths: The 
demo presents an NFV MANO infrastructure to deploy virtual instances of Evolved Packet 
Core in an energy efficient manner. 3) Resource management of the 5G-Crosshaul: This 
demo shows the setup of path services within a 5G-Crosshaul network. It is a real data 
plane setup consisting of four mmwave/Wi-Fi transport nodes managed by the wireless SDN 
controller of the XCI. 4) Next Generation fronthaul/backhaul over hybrid Optical Wireless 
and mmWave Link: The demo presents a prototype implementation of a C-RAN solution 
utilizing a hybrid optical – mmwave link.

Booth #33
JOINTMACS’ Next Generation Wireless Access - CWC 

Environmental Sensing Capability for Shared Access with Rotating Radars
We design and prototype environmental sensing capability (ESC) sensor/measuring device, 
a network of such devices can enable an ESC to assist the spectrum access system (SAS) to 
allow an efficient secondary use of the frequency channels of fixed rotating radar systems 
on a shared access basis. A novel ESC algorithm is used to: 1) detect the presence of a 
radars’ transmissions; 2) measure interference from secondary users (SUs) for incumbent 
protection; and 3) measure SU airtime utilization (ATU) in a channel which can be used by 
a SAS to help improve SU spectrum utilization. A prototype of the proposed ESC device is 
implemented on a Xilinx field-programmable gate array (FPGA) platform. The ESC sensor 
device can distinguish between radar and secondary signals and will output characteristic 

rosshaul5G C
the integrated fronthaul/backhaul

62



of both signals. These characteristics such as secondary user airtime will help the operation 
of the ESC-SAS based sharing.

Booth # 34 
5G PPP and NetWorld2020:  
SME Expertise and Innovation in the 5G Domain  

The Euro-5G project will support 8 SMEs (Networld 2020 SME WG members) showcasing 
their demos including: - AICO Software: Modelling methods and approaches to evaluate 
and test performance of 5G components and services. - ARDIC: IoT Services capabilities 
with its platform and edge devices incl. gateway. - CityPassenger: Innovative IoT security 
approaches. - InnoRoute: TrustNode research router and its programming along with 
future business applications. - JCP Connect: MoBcache router-server performing in-network 
caching. - Montimage: R&D work on monitoring virtualised environments applicable to 
SDN/NFV with a specific case study related to NDN (Named Data Networks). - Nextworks: 
Two demonstrations (videos): a) Energy-efficient provisioning of vEPC service instances 
in 5G networks b) Dynamic reconfiguration of security chains in 5G mobile networks. - 
Visiona Ingeniería de Proyectos: Broadcast Application taking advantage of SDN and NFV 
capabilities and working as an Over-the-Top (OTT) service.

Booth # 35 
5GChampion

5GChampion is a co-operation project between Korean- and EU partners. Project aim 
is to create 5G related demos for 2018 Winter Olympics focusing on radio and core 
networks. 

Demonstration will cover back hauling 5G RF system from EU and Korea.

Booth # 36 
National Instruments

Since 1976, NI (www.ni.com ) has made it possible for engineers and scientists to solve 
the world’s greatest engineering challenges with powerful platform-based systems that 
accelerate productivity and drive innovation. Discover how NI’s integrated software 
and hardware platform is being used to rapidly design, prototype and test wireless 
communication systems. 
At EuCNC, NI will demonstrate:
•	 A real-time, over-the-air, mmWave prototype aligned with the Verizon 5G specification, 

using the NI mmWave Transceiver System. This modular hardware solution, with 2 GHz 
of bandwidth, can be used to evaluate the ultrawide bandwidth signals being proposed 
for next-generation wireless communications standards in real time.

•	 LTE MAC and PHY prototyping with LabVIEW Communications and USRP RIO software 
defined radios – featuring an LTE PHY executing in real-time on FPGA, and an extensive 
model for LTE MAC, higher layers and EPC running in real-time on a CPU. 

Welcome to the National Instruments booth for more information or to discuss your 
challenges with our RF specialists.

Booth # 37 
Ericsson

5G for industries
The emerging 5G standards and deployments are enabling industry use cases that so far has 
been out of reach for wireless communication.  In order to capture the relevant industrial 
requirements and build the needed ecosystems Ericsson is engaging in extensive industry 
collaborations throughout the world. Come and learn about exiting 5G use cases with real 
world examples from collaborations with leading industry partners.

Booth # 38 
Rohde & Schwarz

R&S FSW Signal and Spectrum Analyzer and R&S SMW200A Vector Signal Generator are 
used to generate and analyze Verizon 5G signals. Tests are done using latest version of the 
Verizon 5G specification and with the R&S instruments we can measure internally, inside 
of the instruments all the key parameters of the RF signal, fulfilling all requirements of the 
frequency bands and the RF bandwidths. 

Used test frequencies are for example 28GHz or 39 GHz and RF bandwidths starting from 
100 MHz ending up e.g. 800 MHz or even going up to 2GHz. 

We are also presenting new type of power measurements by using all new R&S RF OTA 
power sensors! Sensor are covering all important 5G frequency bands.

63



demand of 5G use cases. To address the challenge of managing and operating this type of 
complex heterogeneous infrastructure in an efficient manner,  5G-XHaul adopts SDN as the 
technology for network control and for providing slicing and virtualisation capabilities to 
the transport network resources.  The following demos will be showcased:  SDN for wireless 
BH, WDM-PON for fronthaul and Massive MIMO Radio Unit.

Booth # 18 
5GPPP SELFNET - Deutsches Forschungszentrum fuer Kuenstliche Intelligenz 

SELFNET: Framework for Self-Organized Network Management  
in Virtualized and Software Defined 5G Networks
SELFNET presents a framework for self-organized 5G network management through 
virtualized and software-defined networks. This is achieved by continuous monitoring and 
automated deployment of network management tools and functions. Thereby it will help 
to lower operational costs, improve the Quality of Experience and reduce service creation 
and deployment time. These functionalities will be showcased in three use-cases.  SELF-
PROTECTION detect and mitigate effects of cyber-attacks with virtualized deep packet 
inspection tools and personalized honey nets.  SELF-HEALING detect and predict common 
failures / malfunctioning in 5G network infrastructure and will be able to apply, based on 
Health of Network metrics, reactive or preventive recovery actions. SELF-OPTIMIZATON 
automatically respond to degradation of QoE level coupled with proactive end-to-end energy 
management for optimized resource deployment across the 5G network.

Booth # 19 
CHARISMA - University of Essex

5G-PPP CHARISMA Project
CHARISMA’s objective is the development of an open access, converged 5G network, 
via virtualised slicing of network resources to different service providers, with network 
intelligence distributed out towards end-users over a hierarchical architecture. Such an 
approach offers a means to achieve important 5G KPIs related to low latency, high and 
scalable bandwidths, energy efficiency and virtualised security. CHARISMA integrates 
such diverse technologies into a single architecture with SDN and NFV advancements. 
CHARISMA booth will showcase: • 100G real-time OFDM-PON demo. • Low latency 
demo: impact of the E2E-delay on M2M or CAR2CAR communication; Sensor and actor 
placed on moving vehicle (CAL0) and data processing done in the cloud (CAL3). • Control, 
management and orchestration platform demo: E2E Slice Creation for multiple-tenants; 
Rapid On-boarding of network services; Dynamic provisioning of network services in the 
assigned slice of the tenant; Security policy configuration per tenant.

Booth # 20 
5G-ENSURE - Thales 

5G Enablers for Network and System Security and Resilience
5th generation mobile networks will enable new applications and business opportunities 
but at the same time introduce new security and trust issues. To address these emerging 
challenges, the 5G-ENSURE project has developed solutions in the areas recognized as 
topmost priorities for 5GPPP & 5G Security. The demonstration will show a set of enablers 
for micro-segmentation (SDN based application isolation and security customization), for 
authentication (privacy enhancing EAP-AKA and support for different types of devices) as 
well as for security monitoring (trust metrics, policy compliance checking and anomaly 
detection). The technologies are demonstrated with two scenarios: factory’s video 
monitoring and remote control of IoT home’s heating system. We will show privacy and DoS 
attacks against these applications (in ‘3G/4G environments’). Then we will illustrate how our 
5G enablers address these threats in multi-domain, end-to-end scenarios in a geographically 
distributed 5G testbed.

Booth # 21 
5G-PPP SESAME - OTE Greece 

5G Small Cells for Multitenancy and Edge Services 
Demo1 demonstrates multitenancy for simultaneous connectivity for MVNOs,which serve 
UE through SESAME platform.Upon receiving requests,CESC Manager deploys new VNFs 
through SESAME orchestrator(NFVO);i.e, if two operators request data packet inspection,one 
vDPI per operator is instantiated in the Light DC.Traffic statistics are collected at CESCM 
Portal. GTP traffic(user-plane) decapsulation is demonstrated since mirroring is deployed.
Other services could be vTU/vWM. Demo2 demonstrates video caching MEC service 
deployed in a single tenant network.A user requests a video from the serving SC connected 
to a x86 microserver & to virtualised EPC. S1 interface is deployed for US & DS traffic.Upon 
receiving the request,if UE is subscribed to the caching service,GTP traffic is decapsulated 
& IP packets are redirected to the caching server(Squid) by the Ryu SDN controller & the 
Lagopus switch.If the request exists in the cache,GTP tunnel is recreated and the response 
is fast-else is sent to EPC.

SESAME is supported by the European 
Commission Horizon 2020 Programme 
under grant agreement number 
H2020-ICT-2014-2/671596

Small cEllS cordinAtion for Multi-tenancy and Edge services 
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APS – Applications & Services
•	 Paolo Bellavista (University of Bologna, Italy) 
•	 Konstantinos Birkos (University of Patras, Greece) 
•	 Roberto Canonico (University of Napoli 

Federico II, Italy) 
•	 Luca Caviglione (National Research Council 

(CNR), Italy) 
•	 Noelia Correia (University of Algarve, Portugal) 
•	 Ana Paula da Silva (Universidade Federal de 

Minas Gerais, Brazil) 
•	 Luís A. da Silva Cruz (Instituto de 

Telecomunicacoes / University of Coimbra, 
Portugal) 

•	 Klaus David (University of Kassel, Germany) 
•	 Carl J. Debono (University of Malta, Malta) 
•	 Stefano Ferretti (University of Bologna, Italy) 
•	 Rosario G. Garroppo (University of Pisa, Italy) 
•	 Stefano Giordano (University of Pisa, Italy) 
•	 Matti Hämäläinen (University of Oulu, Finland) 
•	 Jyrki M Huusko (VTT Technical Research  

Centre of Finland, Finland) 
•	 Jussi Kiljander (VTT Technical Research  

Centre of Finland, Finland) 
•	 Jerzy Konorski (Gdansk University of Technology, 

Poland) 
•	 Andrej Kos (University of Ljubljana, Slovenia) 
•	 Shujun Li (University of Surrey, United Kingdom) 
•	 Pascal Lorenz (University of Haute Alsace, France) 
•	 Aarne O Mämmelä (VTT, Finland) 
•	 Mario Marchese (University of Genoa, Italy) 
•	 Maja Matijasevic (University of Zagreb, Croatia) 
•	 Marja Matinmikko (University of Oulu,  

Centre for Wireless Communications, Finland) 
•	 António Nogueira (DETI, University of Aveiro/

Instituto de Telecomunicações, Portugal) 
•	 Serban Obreja (University Politehnica of 

Bucharest, Romania) 
•	 Panagiotis Papadimitriou (University of 

Macedonia, Greece) 
•	 Tapio Rauma (VTT Technical Research  

Centre of Finland, Finland) 
•	 George Roussos (Birkbeck College,  

University of London, United Kingdom) 
•	 Susana Sargento (Instituto de Telecomunicações, 

Universidade de Aveiro, Portugal) 
•	 Caj Södergård (VTT, Finland) 
•	 Tanja Suomalainen (VTT, Finland)
•	 Hans van den Berg (University of Twente, The 

Netherlands) 
•	 Changqiao Xu (Beijing University of Posts and 

Telecommunications, P.R. China) 
•	 Sherali Zeadally (University of Kentucky, USA)

NET – Networking
•	 Davide Adami (CNIT Pisa Research Unit, 

University of Pisa, Italy) 
•	 Ahmet Akyamac (Bell Labs, Nokia, USA) 
•	 Albert Banchs (Universidad Carlos III de Madrid, 

Spain) 
•	 Timo Bräysy (University of Oulu, Finland) 
•	 Ulrico Celentano (University of Oulu, Finland) 
•	 Antonio De Domenico (CEA-LETI Minatec, 

France) 
•	 Marco Di Girolamo (Hewlett Packard Enterprise, 

Italy) 
•	 Christian Esteve Rothenberg (University of 

Campinas - UNICAMP, Brazil) 
•	 Alex Galis  

(University College London, United Kingdom) 

Technical Programme Committee members

•	 Savo Glisic (University of Oulu, Finland) 
•	 Marco Gramaglia (Universidad Carlos III de 

Madrid, Spain) 
•	 Jussi P Haapola (Centre for Wireless 

Communications, University of Oulu, Finland) 
•	 Erkki Harjula (University of Oulu, Finland) 
•	 Kazuo Hashimoto (Waseda University, Japan) 
•	 Michael Kallitsis (University of Michigan, USA) 
•	 Bengi Karacali (IBM Research, USA) 
•	 Adlen Ksentini (Eurecom, France) 
•	 Madhusanka Liyanage (University of Oulu, 

Finland) 
•	 Diego Lopez (Telefonica I+D, Spain) 
•	 Toktam Mahmoodi (King’s College London, 

United Kingdom) 
•	 Antonio Manzalini (Telecom Italia, Italy) 
•	 Antonella Molinaro (University Mediterranea 

of Reggio Calabria, Italy) 
•	 Nikos Papadakis (Technological Educational 

Institute of Crete, Greece) 
•	 Dimitri Papadimitriou (Nokia Bell Labs, 

Belgium) 
•	 Symeon Papavassiliou (National Technical 

University of Athens, Greece) 
•	 Rastin Pries (Nokia Bell Labs, Germany) 
•	 Simone Redana (Nokia Networks, Germany) 
•	 Roberto Rojas-Cessa  

(New Jersey Institute of Technology, USA) 
•	 Alexandre Santos 

(University of Minho, Portugal) 
•	 Jose Soler (Technical University of Denmark, 

Denmark) 
•	 Kuochen Wang (National Chiao Tung 

University, Taiwan) 
•	 Mika E Ylianttila (University of Oulu, Finland)

PHY - Physical Layer  
and Fundamentals

•	 George C. Alexandropoulos  
(Huawei Technologies France, France) 

•	 Giuseppa Alfano (Politecnico di Torino, Italy) 
•	 Khoirul Anwar (Telkom University, Indonesia) 
•	 Maurice G. Bellanger (CNAM, France) 
•	 Enrico Buracchini (Telecom Italia Lab, Italy) 
•	 Chan-Byoung Chae (Yonsei University, Korea) 
•	 Symeon Chatzinotas (University of 

Luxembourg, Luxembourg) 
•	 Afef Feki (France Research Center, Huawei 

Technologies, France) 
•	 Nuwan S. Ferdinand (University of Toronto, 

Canada) 
•	 Zhangyu Guan (Northeastern University, USA) 
•	 Xin He (Anhui Normal University, P.R. China) 
•	 Yao-Win Peter Hong (National Tsing Hua 

University, Taiwan) 
•	 Janne Janhunen (University of Oulu, Finland) 
•	 Shi Jin (Southeast University, P.R. China) 
•	 Eduard Jorswieck (TU Dresden, Germany) 
•	 Athanasios G. Kanatas (University of Piraeus, 

Greece) 
•	 Awais Khawar (Federated Wireless, USA) 
•	 Dimitri Kténas (CEA, France) 
•	 Didier Le Ruyet (CNAM, France) 
•	 Janne Lehtomäki (University of Oulu, Finland) 
•	 Christos Masouros (University College London, 

United Kingdom) 
•	 Luciano Leonel Mendes (Inatel, Brazil) 
•	 Reza Monir Vaghefi (Virginia Tech, USA) 
•	 Simone Morosi (University of Florence - CNIT, 

Italy) 
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•	 Lorenzo Mucchi (University of Florence, Italy) 
•	 Monica Nicoli (Politecnico di Milano, Italy) 
•	 Matthew Nokleby (Wayne State University, USA) 
•	 Amina Piemontese (Chalmers University of 

Technology, Italy) 
•	 Nandana Rajatheva (University of Oulu, Finland) 
•	 Markku K. Renfors (Tampere University of 

Technology, Finland) 
•	 Taneli Riihonen (Aalto University School of 

Electrical Engineering, Finland) 
•	 Christian Schneider (Ilmenau University of 

Technology, Germany) 
•	 Hangguan Shan (Zhejiang University, P.R. China) 
•	 Yuan Shen (Tsinghua University, P.R. China) 
•	 Yoan Shin (Soongsil University, Korea) 
•	 Sumei Sun (Institute for Infocomm Research, 

Singapore) 
•	 Valtteri Tervo (Nokia, Finland) 
•	 Le-Nam Tran (Maynooth University, Ireland) 
•	 Xijun Wang (Xidian University, P.R. China) 
•	 Risto Wichman (Aalto University School of 

Electrical Engineering, Finland) 
•	 Gang Wu (University of Electronic Science and 

Technology of China, P.R. China) 
•	 Zhongyuan Zhao (Beijing University of Posts and 

Telecommunications, P.R. China) 
•	 Yi Zhong (Huazhong University of Science and 

Technology, P.R. China) 
•	 Sheng Zhou (Tsinghua University, P.R. China) 
•	 Xiaobo Zhou (Tianjin University, P.R. China)

RAT - Radio Access  
Technologies towards 5G

•	 Hirley Alves (University of Oulu, Finland) 
•	 Mehdi Bennis (Centre of Wireless 

Communications, University of Oulu, Finland) 
•	 Carsten Bockelmann (University of Bremen, 

Germany) 
•	 Didier Bourse (Alcatel Lucent, France) 
•	 Augusto J. D. Casaca (INESC-ID, Portugal) 
•	 Ferran Casadevall (Universitat Politècnica de 

Catalunya, Spain) 
•	 Nicolas Cassiau (CEA-Leti Minatec Campus, 

France) 
•	 Min Young Chung (Sungkyunkwan University, 

Korea) 
•	 Panagiotis Demestichas (University of Piraeus, 

Greece) 
•	 Rui Dinis (Faculdade de Ciências e Tecnologia, 

University Nova de Lisboa, Portugal) 
•	 Jean-Baptiste Doré (CEA, France) 
•	 Maria Julia Fernandez-Getino Garcia 

(University Carlos III of Madrid, Spain) 
•	 Ramon Ferrús (Universitat Politècnica de 

Catalunya, Spain) 
•	 Atílio Gameiro (Instituto de Telecomunicações / 

Universidade de Aveiro, Portugal) 
•	 Víctor P. Gil Jiménez (University Carlos III of 

Madrid, Spain) 
•	 Lorenza Giupponi (Centre Tecnològic de 

Telecomunicacions de Catalunya (CTTC), Spain) 
•	 Leonardo Goratti (FBK CREATE-NET, Italy) 
•	 Antonis G Gotsis (University of Piraeus, Greece) 
•	 Eduard Jorswieck (TU Dresden, Germany) 
•	 Chung G. Kang (Korea University, Korea) 
•	 Heikki Karvonen (University of Oulu, Centre for 

Wireless Communications, Finland) 
•	 Jae-Hyun Kim (Ajou University, South Korea, 

Korea) 
•	 Petri Komulainen (MediaTek, Finland) 
•	 Chuan-Ming Liu (National Taipei University of 

Technology, Taiwan) 

•	 Chun-Hung Liu (National Chiao Tung 
University, Taiwan) 

•	 Wei-Cheng Liu (National Chung Cheng 
University, Taiwan) 

•	 Beatriz Lorenzo (University of Vigo, Spain) 
•	 Klaus Moessner (University of Surrey,  

United Kingdom) 
•	 Werner Mohr (Nokia, Germany) 
•	 Derrick Wing Kwan Ng (University of New 

South Wales, Australia) 
•	 Sung-Min Oh (Electronics and 

Telecommunications Research Institute (ETRI), 
Korea) 

•	 Harri Pennanen (University of Oulu, Finland) 
•	 Paulo F Pinto (Universidade Nova de Lisboa, 

Portugal) 
•	 Oriol Sallent (Universitat Politècnica de 

Catalunya, Spain) 
•	 Olav Tirkkonen (Aalto University, Finland) 
•	 Antti Tölli (University of Oulu, Finland) 
•	 Risto Wichman (Aalto University School of 

Electrical Engineering, Finland) 
•	 Gerhard Wunder (FU Berlin, Heisenberg 

Communications and Information Theory 
Group, Germany)

TER - Testbeds &  
Experimental Research

•	 Arash Asadi (TU Darmstadt, Germany) 
•	 Vicknesan Ayadurai (Ericsson Research, 

Sweden) 
•	 Nikolaos Bartzoudis (CTTC, Spain) 
•	 Laura Belli (University of Parma, Italy) 
•	 Leonardo S. Cardoso (Université de Lyon, 

France) 
•	 Jose Costa-Requena (Aalto University, Finland) 
•	 Davide Dardari (University of Bologna, Italy) 
•	 Melissa Duarte (Huawei Technologies France, 

France) 
•	 Yaser A. Elnakieb (Virginia Tech, Egypt) 
•	 Lúcio Studer Ferreira (Lusiada University of 

Lisbon, Portugal) 
•	 Xenofon Foukas (The University of Edinburgh, 

United Kingdom) 
•	Apostolos Georgiadis (Heriot-Watt University, 

Spain) 
•	 Atso Hekkala (VTT Technical Research Centre 

of Finland, Finland) 
•	 Florian Kaltenberger (Eurecom, France) 
•	 Vladimir Končar (Ericsson Nikola Tesla, Zagreb, 

Croatia) 
•	 Thanasis Korakis (New York University, USA) 
•	 Janne Lehtomäki (University of Oulu, Finland) 
•	 Martin Lerch (TU Wien, Austria) 
•	 Josep Mangues-Bafalluy (Centre Tecnològic de 

Telecomunicacions de Catalunya (CTTC), Spain) 
•	 Nima N. Moghadam (ACCESS Linnaeus Center, 

KTH Royal Institute of Technology, Sweden) 
•	 Miquel Payaró (CTTC, Spain) 
•	 Shuping Peng (Huawei Technologies,  

P.R. China) 
•	 Nicholas Race (Lancaster University,  

United Kingdom) 
•	 Daniel G. Riviello (Politecnico di Milano, Italy) 
•	 Harri Saarnisaari (Centre for Wireless 

Communiations, Finland) 
•	 Ricard Vilalta (CTTC/CERCA, Spain) 
•	 Tim Wauters (Ghent University - iMinds, 

Belgium) 
•	 Shuangyi Yan (University of Bristol,  

United Kingdom) 
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WON - Wireless and Optical Networks
•	 Olayinka Adigun (Kingston University, United 

Kingdom) 
•	 Rui L Aguiar (University of Aveiro, Portugal) 
•	 Hamed Ahmadi (University College Dublin, 

Ireland) 
•	 Nancy Alonistioti (University of Athens, Greece) 
•	 Nicola Andriolli (Scuola Superiore Sant’Anna, 

Italy) 
•	 Alessandro Bazzi (CNR, Italy) 
•	 Luis Bernardo (FCT, Universidade Nova de 

Lisboa, Instituto de Telecomunicações, Portugal) 
•	 Carlos J. Bernardos (Universidad Carlos III de 

Madrid, Spain) 
•	 Pierpaolo Boffi (Politecnico di Milano, Italy) 
•	 Franco Callegati (Università  di Bologna, Italy) 
•	 Daniel Camps (i2CAT, Spain) 
•	 Roberto Corvaja (University of Padova, Italy) 
•	 Filippo Cugini (CNIT, Italy) 
•	 Jitender Singh Deogun (University of 

Nebraska-Lincoln, USA) 
•	 Btissam Er-rahmadi (University of 

Southampton, United Kingdom) 
•	 Kai-Ten Feng (National Chiao Tung University, 

Taiwan) 
•	 Matteo Fiorani (Ericsson Research, Sweden) 
•	 Vassilis Foteinos (University of Piraeus, Greece) 
•	 Vasilis Friderikos (King’s College London, 

United Kingdom) 
•	 Rung-Hung Gau (National Chiao Tung 

University, Taiwan) 
•	 Xueying Guo (University of California, Davis, 

USA) 
•	 Jyri Hämäläinen (Aalto University, Finland) 
•	 Safa Hamdoun (University Paris-Est, France) 
•	 Abdelbaset S. Hamza (University of Nebraska-

Lincoln, USA) 
•	 Marcos D Katz (University of Oulu, Finland) 
•	 Fahim Khandaker (University of Texas at 

Dallas, USA) 
•	 Koteswararao Kondepu (Sculoa Superiore 

Sant’Anna, Italy) 
•	 Yiouli Kritikou (University of Piraeus, Greece) 
•	 Andreas Kunz (NEC Europe Ltd., Germany) 
•	 Henrik Lundqvist (Huawei Technologies, 

Sweden) 
•	 Andreas Maeder (Nokia Networks, Germany) 
•	 Christian Mannweiler (Nokia Bell Labs, 

Germany) 
•	 Xavier Masip-Bruin (Universitat Politècnica de 

Catalunya, Spain) 
•	 Raphael Massin (Thales Communications & 

Security, France) 
•	 Paolo Monti (KTH Royal Institute of Technology, 

Sweden) 
•	 Nikos Pleros (Aristotle University of 

Thessaloniki, Greece) 
•	 Sergei Popov (Royal Institute of Technology, 

Sweden) 
•	George N. Rouskas (North Carolina State 

University, USA) 
•	 Kohei Shiomoto (NTT, Japan) 
•	 Salvatore Spadaro (Universitat Politecnica de 

Catalunya (UPC), Spain) 
•	 Daniele Tarchi (University of Bologna, Italy) 
•	 Massimo Tornatore (Politecnico di Milano, Italy) 
•	 Anna Tzanakaki (University of Bristol,  

United Kingdom) 
•	 Luca Valcarenghi (Scuola Superiore Sant’Anna, 

Italy) 
•	 Luis Velasco (Universitat Politècnica de 

Catalunya (UPC), Spain) 

•	 Vinod M. Vokkarane (University of 
Massachusetts Lowell, USA) 

•	 Lena Wosinska (KTH Royal Institute of 
Technology, Sweden) 

•	 Juzi Zhao (University of Massachusetts Lowell, 
USA) 

•	 Siyuan Zhou (Hohai University, P.R. China) 
•	 Zuqing Zhu (University of Science and 

Technology of China, P.R. China) 
 

Special Sessions
•	 Angeliki Alexiou (Piraeus University, Greece)
•	 Mehdi Bennnis (CWC, Finland)
•	 Ioannis Chochliouros (OTE, Greece)
•	 Geert Deconinck (KU Leuven, Belgium)
•	 Valerio Frascolla (Intel, Germany)
•	 Anastasius Gavras (Eurescom, Germany)
•	 Ioannis Giannoulakis (NCSR Demokritos, 

Greece),
•	 Leonardo Goratti (Fondazione Bruno Kessler, 

Italy)
•	 Maria Guta (ESA, The Netherlands)
•	 Thomas Heyn (Fraunhofer-IIS, Germany)
•	 Jari Hulkkonen (Nokia, Finland)
•	 Omar Iqbal (Avanti, UK)
•	 David Kennedy (Eurescom, Germany)
•	 Raul Munoz (CTTC, Spain)
•	 Miia Mustonen (VTT, Finland)
•	 Claudio Paoloni (Lancaster University, UK)
•	 Ulrich Rehfuess (Nokia, Germany)
•	 Oriol Sallent (UPC, Spain)
•	 Terje Tjelta (Telenor, Norway)
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Excecutive  
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+358 294 48 28 47
 

Pekka Pirinen 
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Responsible
+358 294 482 857
 

Juha-Pekka Mäkelä
Demo Exhibition 
Manager
+358 294 48 2868
 

Mari Lehmikangas 
Coordinator of 
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and Catering etc. 
+358 294 487 606
 

Eija Pajunen
Coordinator of 
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Communication and 
Media etc.
+358 294 482 842
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Your EUCNC 2017 Host and 
5G Research Partner 

CWC in Figures

Contact us to discover
“How CWC can be Your trusted partner in developing 

FUTURE WIRELESS TECHNOLOGIES?”

For more than 20 years, the Centre 
for Wireless Communications (CWC) 
at the University of Oulu has been 
a forerunner in developing wireless 
communications technologies. CWC 
has made a difference in numerous 
European R&I actions since FP4 with 
success examples such as FP4 FRAMES 
defining 3G, FP6 WINNER project 
palette defining key components 
for 4G, and FP7 METIS defining 5G 
components. Horizon 2020 projects 
such as P2P-SmarTest and Terranova 
are building expertise for 6G.

Innovativeness of the ambitious 
CWC research groups springs from their 
capability to create novel technology 
components and develop them into 

Radio Access 
Network Technologies

Prof. Matti Latva-aho
tel. +358 294 482 847

Personnel (May 2017)

Total no. of Staff 130 persons

Senior Researchers 
and Professors 20%

Postdoctoral 
Researchers 16%

Doctoral Students 51%

International Staff 46%

complete wireless systems. With its 
tight contacts to industry, focused 
project activities and productive 
researcher training, CWC aims for true 
relevance thus supporting economic 
growth and citizens’ well-being 
globally.

As an answer to the immense 
technological challenges of 5G and 
beyond, CWC raises the stakes. With the 
newly established Nokia Bell Labs and 
University of Oulu Joint Center for 
Future Connectivity, CWC contributes 
to 5G via merging theoretical and 
experimental research.

CWC with key partners has also 
recently opened the world’s first public 
5G Test Network (5GTN). CWC’s 

experts and the 5GTN facilities in Oulu 
are available for H2020 5G trials, among 
others!

At EUCNC 2017, CWC is proud to 
present samples of its latest 5G research 
efforts both in the demonstration area 
as well as in several presentation tracks. 
Explore, e.g. the preliminary results of 
the 5GCHAMPION project creating a 
5G proof-of-concept to be utilised at the 
2018 Winter Olympics in PyeongChang.

CWC’s research leaders welcome you 
to discuss cooperation possibilities and 
future visions in person between the 
technical sessions or after the official 
programme of EUCNC 2017.

email:
firstname.lastname@oulu.fi

#cwcoulu #5gtn #5goulu 
#futureconnectivity 
#unioulu

Signal Processing 
and Optimisation 
Prof. Markku Juntti

tel. +358 294 482 834

Medical 
Communications

Prof. Jari Iinatti
tel. +358 294 482 822

5G Test 
Network

Prof. Ari Pouttu
tel. +358 294 482 827

 

RF Systems 
and Design 

Prof. Aarno Pärssinen
tel. +358 294 482 844

Virtualised 
Networks

Prof. Mika Ylianttila
tel. +358 294 482 531

Visible Light 
Communications
Prof. Marcos Katz

tel. +358 294 487 620

Impact (Years 2011–2016)

Trained PhDs  43  

European Research 
Projects   30

Invention Reports
(Submitted)   75

Peer-reviewed 
International 
Journal Papers   > 330

CWC
www.oulu.fi/cwc

5G Test Network 
5gtn.fi

Nokia Bell Labs and University of Oulu 
Joint Center for Future Connectivity
www.oulu.fi/university/future-connectivity



EuCNC 2017 has received 
funding from the European 
Union’s Horizon 2020 
research and innovation 
programme under grant 
agreement No 645028 
(EuConNeCts2 Project).

Ericsson is a world leader in communications technology and services. Our software, 
services and infrastructure - especially in mobility, broadband and the cloud - are enabling 
the communications industry and other sectors to do better business, increase efficiency, 
improve user experience and capture new opportunities. 

R&D is at the heart of our business and approximately 23,700 employees are dedicated 
to our R&D activities. This commitment to R&D allows us to drive forward our vision for 
a Networked Society - one where everyone and everything is connected in real time - 
enabling new ways to collaborate, share and get informed.

Read more on:  www.ericsson.com.

Keysight Technologies Inc. is the world’s leading electronic measurement company, 
transforming today’s measurement experience through innovations in wireless, modular, 
and software solutions. With its HP and Agilent legacy, Keysight delivers solutions in 
wireless communications, aerospace and defense and semiconductor markets with world-
class platforms, software and consistent measurement science. 

The company’s over 9,500 employees serve customers in more than 100 countries.

For more information, visit: http://www.keysight.com.

Keysight in 5G - Evolution. Revolution. Reality
The development of 5G depends on up-to-date tools that let designers easily explore 
new signals, scenarios and topologies. Keysight’s 5G solutions are ready to enable deeper 
insights as development evolves with the standard. In design and test, Keysight is enabling 
industry leaders to innovate across new and existing technologies as they transform ideas 
into reality.

For more information about Keysight in 5G, visit: http://www.keysight.com/find/5G

Huawei is a leading global information and communications technology (ICT) solutions 
provider. Our aim is to build a better connected world, acting as a responsible corporate 
citizen, innovative enabler for the information society, and collaborative contributor to 
the industry. Driven by customer-centric innovation and open partnerships, Huawei has 
established an end-to-end ICT solutions portfolio that gives customers competitive advantages 
in telecom and enterprise networks, devices and cloud computing. Huawei’s 180,000 
employees worldwide are committed to creating maximum value for telecom operators, 
enterprises and consumers. Our innovative ICT solutions, products and services are used 
in more than 170 countries and regions, serving over one-third of the world’s population. 
Founded in 1987, Huawei is a private company fully owned by its employees.

Nokia creates the technology to connect the world. Powered by the research and innovation 
of Nokia Bell Labs, we serve communications service providers, governments, large 
enterprises and consumers, with the industry’s most complete, end-to-end portfolio of 
products, services and licensing. 

From the enabling infrastructure for 5G and the Internet of Things, to emerging 
applications in virtual reality and digital health, we are shaping the future of technology to 
transform the human experience. www.nokia.com

 

Sponsors &
Patrons

Supported by:

Gold Patron

Silver Patron

Gold Patron

Gold Patron
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University of Oulu is an international research and innovation university engaged in 
multidisciplinary basic research and academic education.

Centre for Wireless Communications (CWC) provides high-quality bachelor, master and 
doctoral level education in wireless communications engineering, and conducts research 
focused on signal processing and radio engineering, radio access and network technologies 
as well as future wireless internet.

The fundamental technologies are applied, e.g., in 5G and beyond, wireless applications 
and services, secure virtualized networks, disaster prevention and recovery ICT, test 
environments for 5G, and medical ICT. New emerging openings include also smart energy 
grids and mobile clouds.

For more than 80 years, Rohde & Schwarz has stood for quality, precision and innovation 
in all fields of wireless communications. The electronics group is strategically based on five 
pillars: test and measurement, broadcast and media, cybersecurity, secure communications, 
radiomonitoring and radiolocation. The company addresses customers in the mobile radio, 
wireless, broadcasting, electronics and automotive industries, in aerospace and defense as 
well as government, security and critical infrastructures. Rohde & Schwarz is among the 
world market leaders in its established business fields.

Rohde & Schwarz, a world leader in all areas of RF and microwave test and measurement 
equipment and massively involved in mobile radio since the first generation, is committed to 
supporting the wireless communications industry with the solutions needed to investigate, 
develop and standardize 5G.

Rohde & Schwarz has an extensive service and sales network in over 70 countries.

National Instruments
NI is also a leading the way in Wireless technology. With our flexible and cost-effective 
approach, we are bringing solutions to the constantly evolving technology challenges of 
wireless design and test.

The next generation of wireless data networks-  “the fifth generation” or “5G” - needs to 
address capacity constraints as well as existing challenges. A potential use of the mmWave 
bands is an emerging idea that promises more bandwidths for higher data rate in the new 
bands. The NI software defined radio (SDR) platform offers affordable, flexible transceivers 
that turn a standard PC into a wireless prototyping tool. Paired with the LabVIEW 
Communications System Design Suite, this platform delivers an integrated software and 
hardware system that engineers can use to rapidly prototype and deploy real-time wireless 
communication systems. Software defined radio provides the design platform to rapidly 
prototype wireless communications systems, which leads to faster results.

 For 40 years, NI has worked with engineers and scientists to provide answers to the most 
challenging questions, enabling our customers to bring hundreds of thousands of products 
to market, overcome innumerable technological roadblocks, and engineered a better life 
for us all. If you can turn it on, connect it, drive it, or launch it, chances are NI technology 
helped make it happen. NI provides powerful, flexible technology solutions that accelerate 
productivity and drive rapid innovation.

Tekes – the Finnish Funding Agency for Innovation
Tekes is the most important publicly funded expert organisation for financing research, 
development and innovation in Finland. They boost wide-ranging innovation activities in 
research communities, industry and service sectors. Tekes promotes a broad-based view on 
innovation: besides funding technological breakthroughs, Tekes emphasises the significance 
of service-related, design, business, and social innovations.  Every year, Tekes finances some 
1,500 business research and development projects, and almost 600 public research projects 
at universities, research institutes and universities of applied sciences. Tekes does not 
derive any financial profit from its activities, nor claim any intellectual proprietary rights. 
Tekes provides innovation funding for companies, research organisations, and public sector 
service providers. www.tekes.fi

Organizers

Silver Patron

Bronze Patron

Technical Sponsors
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Special issue
Advanced transceivers and networking for 5G mobile radio

EURASIP Journal on Wireless Communications and Networking welcomes submissions to the new thematic 
series on "Advanced transceivers and networking for 5G mobile radio".

This Special Issue originates from the international conference EuCNC 2017 (European Conference on 
Networks and Communications), which will be held in June 2017 in Oulu, Finland.  Through this Special Issue, 
the state-of-the-art will be presented and the new challenges will be highlighted, regarding the latest advances 
on transceivers and networking suitable for various 5G (5th Generation) system alternatives.  5G mobile 
networks/wireless systems are the next step of mobile telecommunication standards, offering services and 
speed far beyond what 4G may offer.  The most recent research activities focus on the development of 5G 
communications and networks, aiming to be fully available for consumers through their devices by 2020.  The 
scope of this Special Issue is to focus on transceiver and network level algorithms and architectural aspects 
enabled by 5G technologies.

Papers originating from EUCNC that wish to be considered for this special issue should contain additional 
scientific material (the editors suggest at least 1/3), with written content that is significantly different from its 
conference counterpart.

Submission instructions:
Before submitting your manuscript, please ensure you have carefully read the Instructions for Authors for
EURASIP Journal on Wireless Communications and Networking. The complete manuscript should be 
submitted through the EURASIP Journal on Wireless Communications and Networking submission system.
To ensure that you submit to the correct thematic series please select the appropriate section in the drop-down 
menu upon submission. In addition, indicate within your cover letter that you wish your manuscript to be 
considered as part of the Thematic Series on Advanced transceivers and networking for 5G mobile radio. All 
submissions will undergo peer review and accepted articles will be published in the journal as a collection.

Deadline for submissions: 16th October 2017

Guest editors:
Matti Latva-aho, CWC, University of Oulu, FI; Luis M. Correia, IST/INESC-ID, University of Lisbon, PT

Submissions will also benefit from the usual advantages of open access publication:
• Rapid publication: Online submission, electronic peer review and production make the process of publishing 

your article simple and efficient.
• High visibility and international readership in your field: Open access publication ensures high visibility and 

maximum exposure for your work - anyone with online access can read your article.
• No space constraints: Publishing online means unlimited space for figures, and extensive data footage.
• Authors retain copyright, licensing the article under a Creative Commons license: articles can be freely 

redistributed and reused as long as the article is correctly attributed.

For editorial enquiries please contact the guest editors or editorial@jwcn.eurasipjournals.com.
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Home of World’s 
First Public  

5G Test Network

Contact us and get access to 5GTN for 5G trials

www.oulu.fi/cwc
5gtn.fi

5GTN

5GTN

5GTN



Guided 
Tours and 
Tourist 
Information

Guided activities
for EUCNC delegates with pre-booking 
will be organized during the conference 
as follows: 

•	Guided walking tour in Oulu on  
Monday 12th of June at 16-17 

•	Guided sightseeing tour by bus on  
Tuesday 13th of June at 15-17 

•	City canoeing on Tuesday 13th of June at 14-17 

•	Night time canoeing on  
Tuesday 13th of June at 21:30-00:30 

•	White water swimming in Koiteli rapids on 
Wednesday 14th of June at 10-13 

•	Nature trip to Koiteli rapids on  
Wednesday 14th of June at 14-17

Participating in these tours has required pre-booking 
and payment, but if you are interested in taking a tour, 
please visit Oulu Booking Centre office or website 
www.oulukeskusvaraamo.fi to learn about other 
available activities and tours in Oulu. 
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Oulu Booking Centre
Your easy way to holiday!
Oulu Booking Centre offers accommodation possibilities 
from a holiday houses to apartments and hotel rooms.  
Choose local tourism activities, tickets for events, rental 
equipment, meeting services, meals in addition with your 
accommodation –whatever you need for your holiday – 
Oulu Booking Centre can organize it all for you in one 
local service. 

Oulu City Tourist  
Pop Up Office in the main 
lobby area of EuCNC main conference 
venue welcomes you to have practical 
advice and great holiday tips. We also 
provide tourist brochures, maps and 
information on events, restaurants, 
sights and attractions.

Oulu Booking Centre
Torikatu 18, Oulu
tel. +358-8-558 41330  
(Oulu City Tourist Office)
www.oulukeskusvaraamo.fi

Oulu Booking Centre offers tailored trips and activity 
packages in Oulu or neighboring areas for you or your 
small group. Accommodation reservations in Oulu area 
and beyond are also possible through Oulu Booking 
Centre. 

Oulu Booking Centre office is located in Oulu city centre 
in the Oulu City Tourist Office premises. There you can 
get information about events, accommodation, restaurants, 
sights and tourist attractions. 

You are welcome to pick up free brochures and maps. 
Oulu related souvenirs and products are also for sale. 
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Organized By

EuCNC 2017 has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement No 645028 (EuConNeCts2 Project)




