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Executive Summary

There are three main types of education and training activities in WP3.2 of NEWCOM#:

Seasonal Schools teach new concepts and theories in the form of lectures

Training Sessions of the European Lab on Wireless Communications for the Future Inter-
net (EuWIn) provide hands-on coaching on real hardware platforms

Emerging Topics Workshops stimulate an exchange of scientific ideas on recent hot areas
in the field

During the second year of NEWCOM#, three Seasonal Schools, one Training Session, and
one Emerging Topic Workshop have been organized by NEWCOM# researchers, with ad-
ministrative support from the European Association of Communications and Networking
(EurACoN). The details of these events are as follows:

Winter School; CTTC, Castelldefels (Spain); Nov. 25-28, 2013; 64 attendees

Spring School; University of Pisa (ltaly); March 18-20, 2014; 73 attendees

Spring School; Supélec, Rennes (France); May 21-23; 50 attendees

Training Sessions; CTTC, Castelldefels (Spain); Nov. 27, 2013, 64 attendees

Emerging Topics Workshop; Vienna Univ. Technology (Austria); Oct. 27-28, 2014; 39
attendees

All events featured innovative technical programs whose quality was rated very high by the
attendees. All WP3.2 milestones during year 2 have been achieved. In fact, there was one
more school organized in comparison with the number specified in the Description of Work.
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1. Introduction

Education and training are key integration activities within NEWCOM#. These activities are
subsumed in WP3.2 (lead by Gerald Matz of VUT) and are considered as fundamentals for
achieving excellence in research. There are three types of events organized within this WP,
each corresponding to a task:

Task 3.2.1 Seasonal schools; lead by Roberto Verdone (CNIT)
Task 3.2.2 EuWIn training sessions; lead by Sylvain Azarian (Supelec)
Task 3.2.3 Emerging topics workshops (ETW); lead by Miquel Payar6 (CTTC)

The European Lab of Wireless Communications for the Future Internet (EuWIn, the experi-
mental branch of NEWCOM#) and the European Association for Communications and Net-
working (EurACoN, http://www.euracon.org/) play key roles in these activities. Specifically,
EuWIn provides the infrastructure, facilities, and equipment for the hands-on training ses-
sions and EurACoN acts as the administrative backbone of the seasonal schools and ETWs.
Specifically, EurACoN has been providing extraordinary administrative support, taking care
of booking the catering, accommodation, and restaurants; preparing hand-outs, CDs, and
badges; advertising the school via posters, leaflets, and a webpage; and issuing invoices and
attendance certificates.

The seasonal schools typically last for several days and consist of short-courses and tutorials
on advanced topics in wireless communications. These courses are given by leading interna-
tional experts from within and outside NEWCOM#. In addition, there may be discussion ses-
sions that give PhD students the opportunity to exchange ideas with their peers and with
senior experts.

ETW are held in order to foster the exchange of ideas regarding new trends in wireless
communications research and to provide a platform for PhD students to identify suitable the-
sis topics. The ETWs are also an ideal meeting point for interaction with the industry.
Practical training sessions at the EuWIn facilities allow the participating PhD students to gain
hands-on experience regarding various wireless hardware platforms. Like seasonal schools,
training stages are open to NEWCOM# beneficiaries and to associate partners.

In this deliverable, we report the education and training activities in the second year of
NEWCOM#. Section 2 provides information about the three seasonal schools during M13-
M24. Section 3 discusses the EuWIn training session. Section 4 gives details about the se-
cond ETW. A summary is provided in Section 5.

Security: Public Page 7
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2. Seasonal Schools

Seasonal schools are dedicated to fundamental topics of specific relevance to the joint re-
search pursued in Track 1 and typically last for several days. The seasonal schools consist
of lectures on basic and state-of-the-art methods, taught by experts from within and outside
NEWCOM#. PhD students can thus benefit from the integrated expertise of the NEWCOM#
consortium that adds to the guidance provided by the direct PhD supervisor. The courses are
sometimes complemented with student discussion (or poster) sessions that are organized to
foster the exchange of scientific ideas and improve the networking of PhD students.

2.1 Third Seasonal School in Castelldefels (Barcelona)

2.1.1 Key Facts

School Title: Beyond 4G Networks: From Theory to Experimentation and Back

Chairs: Davide Dardari (CNIT), Claude Oestges (UCL), Miquel Payaro (CTTC), and Roberto
Verdone (CNIT)

Venue: CTTC, Castelldefels (Spain)

Date: Nov. 25-28, 2013

URL: http://www.euracon.org/b4gc2013

2.1.2 Keynote Speakers

Werner Mohr (NSN)
“‘Research Challenges for B4G Mobile and Wireless Communications Systems”

Fabio Dovis (CNIT/PoliTo):
“Localisation by Satellite Systems”

Chiara Buratti (CNIT/UniBo)
“On the Impact of Medium Access Control Protocols on Multi-Hop Networks”

Reiner Thomé (llmenau University)
“Experimental Propagation Studies Using Wideband Real-Time MIMO Channel Sounding”

Claude Oestges (UCL)
“Reference and Standardized Channel Models”

Florian Kaltenberger (Eurecom)
“Physical Layer Abstraction for LTE”

Ronald Raulefs (DLR)
“Network Based Localisation”

Roberto Verdone (CNIT/UniBo)
“B4G Networks and the Smart 2020 City”

Roughly half of the speakers were from non-NEWCOM# institutions, with two coming from
industry. Thus, there was a substantial know-how transfer from outside to NEWCOM# re-
searchers. The details of the programme are shown in Errore. L'origine riferimento non é
stata trovata..

Security: Public Page 8
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2.1.3 School Summary

The NEWCOM# Winter School on Beyond 4G Networks in Cities: From Theory to Experi-
mentation and Back was organized in conjunction with a EuWin Training Session (see Sec-
tion 2.2) together with the COST IC1004 Action (www.ic1004.org). The school had 64 at-
tendees (including the 14 speakers) from 11 different countries. Out of the 64 attendees, 37
were from NEWCOM# institutions and 27 from non-NEWCOM# ones. This evidences that
this school raised a very high interest beyond the NEWCOM# community too.

The aim of the school was to train young researchers working in the area of B4G radio net-
works, with emphasis on:

Security: Public Page 9
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Monday, November 25

13h00 Registration and Welcome

13h30 Werner Mohr, NSN T1: Research Challenges for B4G Mobile and Wireless Communications Systems

15h30 BREAK

16h00 Fabio Dovis, PoliTO T2: Localisation by Satellite Systems

17h30 END OF DAY

Tuesday, November 26

9h00 Chiara Buratti, UniBO T3: On the Impact of Medium Access Control Protocols on Multi-Hop Networks

10h30 BREAK

11h00 Reiner Thomae, limenau T4: Experimental Propagation Studies Using Wideband Real-Time MIMO
Channel Sounding — Part |

12h30 LUNCH

14h00 Reiner Thomae, limenau T4: Experimental Propagation Studies Using Wideband Real-Time MIMO
Channel Sounding - Part I

15h30 BREAK

16h00 Nicola Baldo, CTTC select T1 Seminar: "Simulation of LTE Systems in ns-3"

16h00 Carles Fernandez, CTTC or T2: GNSS-SDR, an Open Source GNSS Software Defined Receiver

16h00 Chiara Buratti, UniBO or T3: FLEXTOP, a Remotely Accessible Platform for Multi-Hop Protocols

16h00 Christian Schneider, limenau or Ta4: Preparation to the Lab session on Channel Sounder Data

17h30 END OF DAY

Wednesday, November 27

9h00 Nikolaos Bartzoudis, CTTC select T1 Seminar: "Prototyping the Physical Layer of Modern Wireless
Communication Systems: Development Flows, Challenges and Pitfalls"

9h00 Javier Arribas, CTTC or T2: Lab experimental activities

9h00 Chiara Buratti, UniBO or T3: Lab experimental activities

9h00 Christian Schneider, llmenau or T4: Lab experimental activities

10h30 BREAK

11h00 Jesus Alonso-Zarate, CTTC select T1 Seminar: "Machine-to-Machine Technologies and Smart Cities"

11h00 Carles Fernandez, CTTC or T2: Lab experimental activities

11h00 Chiara Buratti, UniBO or T3: Lab experimental activities

11h00 Christian Schneider, llmenau or T4: Lab experimental activities

12h30 LUNCH

14h00 Carles Fernandez, CTTC select T2: Discussion of Lab experimental outcomes

14h00 Chiara Buratti, UniBO or T3: Discussion of Lab experimental outcomes

14h00 Christian Schneider, lmenau or T4: Discussion of Lab experimental outcomes

15h30 BREAK

16h00 Claude Oestges, UCL T4: Reference and Standardized Channel Models

17h30 END OF DAY

Thursday, November 28
9h00 Florian Kaltenberger, Eurecom  T4: Physical Layer Abstraction for LTE

10h30 BREAK

11h00 Ronald Raulefs, DLR T2: Network Based Localisation

12h30 LUNCH

14h00 Roberto Verdone, UniBO T3: B4G Networks and the Smart 2020 City
15h30 END OF SCHOOL

Figure 2-1: Program of the Third NEWCOM# Seasonal School and EuWIn Training
Session at the CTTC premises in Castelldefels (Spain).
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* the role of experimentation as means to characterize the radio environment and test sys-
tem performance in real contexts.

* the interplay between theory and experimentation, fundamental to an accurate and effi-
cient system design.

* the relevance of a multi---disciplinary approach to research, requiring knowledge of
channel, link and network aspects.

Fort hat purpose, the school was structured into four tracks:

Track 1. B4G networks and the 2020 city: technology bricks, requirements, applications,
network scenarios, research challenges;

Track 2: Hybrid localization: from satellite to heterogeneous localization techniques for B4G
networks;

Track 3: Multi-hop networks: MAC and routing aspects for the IoT component of B4G net-
works in the 2020 city;

Track 4: Radio channel characterization: estimation and modelling in urban environments,
with the purpose of PHY assessment.

Figure 2-2: During the Keynote Talk of the Third NEWCOM# Seasonal School.

The event featured a keynote speech by Werner Mohr, Head of Research Alliances at Nokia
(NSN), entitled “Research Challenges for B4G Mobile and Wireless Communications.“ The
main conclusion of that talk was that future communication networks require a holistic ap-
proach in research, standardization, regulations and system development, which will be sup-
ported by the European Horizon 2020 Framework Program, particularly in the 5G Public Pri-
vate Partnership on communication network infrastructure. The other, more technical, lec-
tures touched upon topics as diverse as satellite- and network-based localisation, MAC pro-
tocols, radio channel sounding and modelling, and smart city aspects of beyond 4G.

A questionnaire was circulated among the attendees and 29 persons provided written feed-
back (see details in Table | below). Specifically, more than 2/3 of the respondents rated the
overall quality of the school Excellent or Very good.

Table 1: Survey results.

Rating Number of people
Excellent 10
Very good 10
Good 8
Average 1
Bad 0
Very bad 0

Security: Public Page 11
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2.2 Fourth Seasonal School in Pisa

2.2.1 Key Facts

Title: Advanced Signal Processing Techniques for Heterogeneous Networks
Chairs: Filippo Giannetti, Giacomo Bacci, and Luca Sanguinetti (Univ. Pisa)
Venue: Pisa, Italy

Date: March 18-20, 2014

URL.: http://www.euracon.org/asphen2014

2.2.2 Keynote Speakers

Emil Bjérnson (KTH, Sweden)
Signal processing for optimal radio resource management: fundamentals and recent multi-
cell advances

Romain Couillet (Supélec, France)
Introduction to random matrix methods for wireless applications

Petros Elia (Eurecom, France)
Anyhow, anytime feedback in classical multiuser channels

Marco Luise (Univ. Pisa, Italy)
Game theory for wireless communications and sensor networks

Marios Kountouris (Supélec, France)
Analysis and design of heterogeneous cellular networks

Erik Larsson (Linképing Univ. Sweden)
Fundamentals of Massive MIMO

Tuesday March 18, 2014

8.00-9.00: Registration & Welcome

9.00-12.30: Game theory for wireless communications and sensor
networks, Marco Luise (University of Pisa, Italy)

14.00-17.30: Analysis and design of heterogeneous cellular networks using
stochastic geometry, Marios Kountouris (Supélec, France)

Wednesday March 19, 2014
9.00-12.30: Fundamentals of massive MIMO, Erik G. Larsson (Linkdping
University, Sweden)

14.00-17.30: Introduction to random matrix methods for wireless
applications, Romain Couillet (Supélec, France)

Thursday March 20, 2014

9.00-12.30: Signal processing for optimal radio resource management:
Fundamentals and recent multi-cell advances, Emil Bjornson
(Royal Institute of Technology, Sweden)

14.00-17.30: Anyhow, anytime feedback in classical multiuser channels,
Petros Elia (Eurecom, France)

Figure 2-3: Program of the Fourth NEWCOM# Seasonal School in Pisa.
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2.2.3 School Summary

The school was motivated by the fact that cellular system deployment has reached practical
limits in many dense urban area while the demand for data traffic is steadily increasing. This
leaves cellular operators with few options to enhance the area spectral efficiency.
Unfortunately, radio link improvements, including coding, cognitive transmission, and multiple
antennas, are reaching their theoretical limits.

Consequently, network operators are revisiting conventional cellular system topologies and
are considering heterogeneous networks consisting of an irregular deployment of self-
learning and intelligent decision-making base stations with different coverage and low
transmit powers. This major transition renders the cellular architecture increasingly complex,
and rises many issues. Actually, the models and analytical tools, which were developed for
the analysis of carefully planned cellular networks, fail to provide a sufficient insight for such
increasingly dense heterogeneous networks with all of the above degrees of freedom.

Hence, the objective of the proposed NEWCOM# School was to give PhD students,
researchers, and engineers the opportunity to learn from leading experts the most advanced
signal processing techniques and mathematical tools for understanding dense hetero-
geneous networks and finding the algorithmic solutions to approach their limits. Some
impressions from the school are shown in Figures 2-5.

The school gathered 73 participants plus 6 lecturers from 12 different countries. Specifically,
24 of them were internal (i.e., from NEWCOM# partners), and 55 external. Again, this school
attracted significant interest beyond project partners.

A survey was conducted to find out how the participants perceived the quality of the event.
Some of the results of the survey are shown in Figure 2-4; in general the survey revealed
that the majority of participants rated the school as very good to excellent.

Did the school provided the educational content that it was promising in the program?

10%
90% Yes Partially
Yes

Was your knowledge of signal processing for heterogeneous networks enriched through
participation in the school?

47% Yes, significantly 53% Yes, a little

What is your overall rating of the school?

229% Excellent 53% Very good 25% Good

Figure 2-4: Survey results for the Fourth NEWCOM# Seasonal School.

Security: Public Page 13
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Figure 2-5: Impressions of the Fourth NEWCOM# Seasonal School.
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2.3 Fifth Seasonal School in Rennes

2.3.1 Key Facts

Title: Flexible Multi-carrier Waveforms for Future Communications Wireless Networks
Advanced Signal Processing Techniques for Heterogeneous Networks

Chairs: Carlos Faouzi Bader (Supélec) and Adrian Kliks (PUT)

Venue: Rennes, France

Date: May 21-23, 2014

2.3.2 Speakers
The schedule for the two tutorials and seven lectures is shown in Figure 2-6.

Faouzi Bader (Supélec) and Adrian Kliks (PUT)
New modulation formats for future wireless systems

Jerome Louveaux (UCL)
Single and multi-antenna receivers for FBMC transmission

Gerhard Wunder (Fraunhofer Heinrich-Hertz-Institut, Germany)
5G New air interface based on non-orthogonal waveforms

Pierre Siohan (Orange-Labs, France)
An overview of multicarrier modulations: from OFDM to its many variants

Markku Renfors (Tampere University of Technology, Finland)
Fast-convolution based flexible multimode communication waveform processing

Maurice Bellanger (CNAM, France)
Filter bank techniques in communications: deployment issues and perspectives

Xavier Mastre (CTTC, Spain)
Effect of channel frequency selectivity on filterbank multicarrier modulations

Nikolaos Bartzoudis (CTTC, Spain)
Flexible multicarrier waveforms: implementation issues and baseband technologies

Hao Lin, Marc Lanoiselée, and Pierre Siohan (Orange, France)
The Orange labs real-time FBMC/OQAM hardware testbed

2.3.3 School Summary

The goal of the NEWCOM# Spring School on Flexible Multicarrier Waveforms for Future
Communications Wireless Networks was to discuss and investigate recent achievements in
the very important and vivid research area devoted for future multicarrier systems. Current-
ly, OFDM plays the role of the leader in practical realizations of multicarrier signal-
ing. However, it suffers from various limitations, raised by the researchers and manufactur-
ers for many years. Filterbank multicarrier based solutions tend to become the successor
of OFDM in the context of future wireless and even wired communications systems. During
the three days event all participants were familiarized with new multicarrier modulation for-
mats, covering not only theoretical analysis but also hardware implementation issues. The
school had 50 attendees in total (out of them, 42 from non-NEWCOM# institutions), coming
from 12 different countries. Pictures from the event are shown in Figure 2-7.

Security: Public Page 15



FP7 Contract Number: 318306

: WP3.2/D32.2

Deliverable ID

saapuane
Y1IM SUOIIDBISIUI PUB UOISSNISIQ [dued

3ouel4-sauuay ‘ sqeq aBuelQ woly paq 1sa]

uleds-D110
#WOOMB3N ‘sipnozyieg sOeJOYIN/9 211237

ADOTONHI3L 40 ALISHIAINN IHIJNVL

STCT-ST1T

SCTI-ST:0T

00:0T-00:60

aImsu| Z3eH YPUURH

SaUUSY@® JUBA] |BI1D0S
s123foud ueadoun3 Jnyyding
pue #wodman /uteds ‘D1 1)-211S3A J3IAeY /G 2in12a7
ulw QT jo yealg
sy10aloud ueadouiny Dnvydng
pue gwooman /uteds ‘D119 ‘@11saN JalAey /G ain10a]

2ouel4 ‘sued-INYND ‘4a8ue|jag adunep /i 211097

uiw QT Jo yeaig

2ouel ‘sued -INYND ‘Ja8uejjag adunep /¢ 21103

puejui4-Alisianiun asadwe] ‘103loid
ueadouin3 DI1VHAINI-1D1 Siojuay mpjIelAl/€ 2112
ujw QT jo>esig
wni8jag-1dn -uleano ap anbijoyie) ‘alun/siauned
#WODM3N WOJ) XNB3ANOT SWOIS[ /T [euoIn]

wni8jag ‘1N -uteano ap anbijoyie) “Alun /
siaupied FWOOMSN WO XNBSANOT SWOI[/Z [eHoIn]

Jajoyuneld m

weuo 9|

00:22-0€'6T
0€:£T-6S:9T

GS:9T-S#:9T

S#:91-00:9T

OP-ST-SS¥T

SSPI-SPvT
S¥vT-00:vT

S¢CI-ST1IT

SCTIT-ST1IT

ST:TT-ST:0T

00:0T-00:60

diil

T -9

29pedng

$29puUalle YIM SUOIIDRISIUI PUB UOISSNISI [dued
aouel4-sauuay ‘ qeq aBuelQ ‘ ueyols ailald/gainida]

U )E oy 2]
2ouel4-sauuay ‘qeq aduelQ ‘ ueyolS aulald /72N

103loud ueadoini M\ONODS-1D1 “Auewiag-uljiag ul In11Isy|
-ZUSH-YoUUISH Jajoyunely ‘Ispuny pieyao/T ain3da
uiw QT j0 yesig
103loud ueadoing MONOS-1D] "Auewiag-uijiag ul 1nysu|
-ZU3H-YoUUISH Jajoyuneld ‘Japunp pieyas /T 21n3da]

(puejogd ‘1Nd-"Alun ueuzod) syipi
ueupy g (2oueli4 D3713dNS) 4opegq 1znoe4 ") /T [eloin|
ulw OT Jo ealg
(puejod ‘1nd) s
ueupy g (2ouel4 ‘D373dNS) Jepeg 1znoe4 ) /T [euoin]

(puejod ‘1nd)
YU ueupy g (3dueld D313dNS) 4apeg 1znoeq *D/T |euoIn]
SWOd=BM
uonessisay

2duei4-sauuay Jo sndwe) 93713dNS ‘Y10Z ABIN €2-TZ / .SHOMISN SS3[341/\\ UOIIEIIUNWIWIO)

3in1n4 10} SWIOJIAR\ J3LLUBIIYNIA 3]qIX3]4,, U0 |ooyds Suuds #INOIMIN

siojeloqe||o-

ST:8T-0€:LT
0€:£T-6S:9T

GS:9T-S#:9T
S#:9T1-00:9T

O¥-ST-SS¥1

SSYT-SPvT
StvT-00-¥1

SCTT-ST¢1T

STTIT-ST1T

ST-TT-ST:0T

00:0T-ST:6

S1:6-00:60
0€:80

Program of the Fifth NEWCOM# Seasonal School.

Figure 2-6

Page 16

Security: Public



FP7 Contract Number: 318306 “\\ R
Deliverable ID: WP3.2/ D32.2 \\\ e

attenuorn.

WELCOME
NEWCOM# Spring School :

"Flexible Multi-carrier Waveforms for Future
Communicstions Wireless Networks"

21* - 23" May 2014

Figure 2-7: Impressions from the Fifth Seasonal School in Rennes.

2.4 Outlook: Sixth Seasonal School in Turin

From Nov. 19-21, 2014, the sixth NEWCOM# School, dedicated to “Mathematical Founda-
tions of Future Wireless Networks* will be held at Politecnico de Torino in Turin (ltaly). The
school will focus on recent results in random matrix theory, free probability, and combinator-
ics, with applications in cognitive/cooperative networking, multiple-antenna systems design,
signal processing in wireless networks, and multi-cell relay-aided networking.
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3. EuWIn Training Session

In addition to the seasonal schools, lab training sessions on actual experimental hardware
platforms are held at the facilities of EuWIn in order to transfer experimental and implementa-
tion know-how. The idea is to allow PhD students to gain hands-on experience on the vari-
ous measurement and testbed platforms and thereby establish close ties between Tracks 1
and 2 of NEWCOM# with the goal of cross-fertilization between these two tracks. The train-
ing sessions capitalize on previous experience and know-how of the main players in teaching
hardware and software implementation skills for various wireless communication platforms.

3.1 Second Training Session at CTTC, Castelldefels

The lab training session at the premises of CTTC in Castelldefels (Spain) was organized in
conjunction with the Third NEWCOM# Seasonal School on Beyond 4G Networks.

3.1.1 Key Facts

Title: Beyond 4G Networks: From Theory to Experimentation and Back

Chairs: Davide Dardari (CNIT), Claude Oestges (UCL), Miquel Payaro (CTTC), and Roberto
Verdone (CNIT)

Venue: CTTC, Castelldefels (Spain)

Date: Nov. 25-28, 2013

URL: http://www.euracon.org/b4gc2013

3.1.2 Trainers and Labs

Nicola Baldo (CTTC)
Simulation of LTE systems in ns-3

Carles Fernandez (CTTC)
GNSS-SDR, an open source GNSS software defined receiver

Chiara Buratti (UniBO)
FLEXTOP, a remotely accessible platform for multi-hop protocols

Christian Schneider (TU limenau)
Lab session on channel sounder data

The detailed schedule and its intertwining with the lectures of the Third Spring School is
shown in Figure 2-1.

3.1.3 Training Sessions Summary

The laboratory experimental sessions were based on the EuWIn facilities. EuWIn (European
Laboratory of Wireless Communications for the Future Internet) is funded by the EC in the
framework of Newcom#. EuWIn is distributed over three locations: the CTTC site is dedicat-
ed to radio interfaces and GNSS; the University of Bologna addresses the Internet of Things
and Smart City applications; the EURECOM site focuses on flexible radio technologies, and
LTE/AG. The CTTC and the UniBO (remotely accessible) facilities were used for Tracks 2
and 3. Track 4 used measurement data made available by the Technical University of II-
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menau. The goal of the event was to provide training for young researchers working in the
area of B4G radio networks, with emphasis on i) the role of experimentation as a means to
characterize the radio environment and test system performance in real contexts; ii) the in-
terplay between theory and experimentation, fundamental to an accurate and efficient sys-
tem design; and iii) the relevance of a multi-disciplinary approach to research, integrating
knowledge of channel, link, and network aspects. Snapshots from the training sessions are
shown in Figures 3-1 and 3-2.

Figure 3-2: Lab session on channel measurement and modelling.
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4. Emerging Topics Workshop

NEWCOM# organizes once per year a workshop dedicated to emerging topics in wireless
communications which possibly also touch on other disciplines (mathematics, physics, life
sciences, etc.). In contrast to seasonal schools, the focus of Emerging Topic Workshops
(ETWs) is on recent developments and open problems that are specifically suited as poten-
tial topics for PhD theses. These events are a meeting point for interaction with the industry
with the specific aim of harmonizing the interests of young NEWCOM# researchers and the
practical needs of the European industry in wireless (and neighbouring) businesses. The
structure of ETWs is a combination of expert talks and, occasionally student presentations
(although, in this year's ETW, expert talks where prioritized). Invited speakers, who typically
are internationally recognized top experts from within and outside NEWCOM#, give expert
talks. The student presentations are supposed to further stimulate the discussion and help
with the identification of PhD thesis topics. Like with Seasonal Schools, the administrative
aspects of ETWs are taken care of by EurACoN. The second NEWCOM# Emerging Topic
Workshop took place only shortly before the writing of this deliverable.

4.1 Second ETW in Vienna

4.1.1 Key Facts

Title: D2D and mmW — New Paradigms for 5G

Chairs: Gerald Matz, Christoph Mecklenbrauker, and Markus Rupp (VUT)
Venue: Vienna University of Technology, Vienna

Date: Oct. 27-28, 2014

4.1.2 Keynote Speakers

Erik Dahlman (Ericsson Research)
5G radio access - targets and key technologies

Wilhelm Keusgen (Fraunhofer-Institut fiir Nachrichtentechnik, Heinrich-Hertz-Institut)
Channel Measurement and Modeling for Millimeter-Wave Mobile Communication

Angel Lozano (Universitat Pompeu Fabra, Barcelona)
System-level Analysis of D2D communication

Maziar Nekovee (Samsung UK)
Technologies for unlocking new spectrum for 5G above 6 GHz

Fernando Sanchez Moya (Nokia Solutions and Networks)
D2D mode selection and resource allocation for dense 5G deployments

Olav Tirkkonen (Aalto University)
Cooperative D2D communities

Aggelos Antonopoulos & Christos Verikoukis (CTTC)
Green Cell Offloading: Challenges and Solutions

Jérg Widmer (IMDEA Networks)
Design Considerations for Extremely High Frequency Wireless Networks
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4.1.3 Workshop Motivation and Summary

Device-to-device (D2D) and millimeter wave (mmW) communications are two promising par-
adigms for 5G networks. The proximity of users in D2D promises huge data rates, low laten-
cy, and reduced power consumption. Furthermore, the reuse factor can be reduced below 1.
D2D also has the potential for improved coverage and enables new services. The huge
amount of unused spectrum in the mmW band (3—300GHz) may provide the bandwidth re-
quired for future mobile broadband applications. Moreover, mmW communications is attrac-
tive for mobile systems due to the small size of components, e.g., antennas.

This workshop brought together researchers from academia and industry to exchange and
discuss recent results related to D2D and mmW communications and to identify challenges
that need to be addressed for a successful adoption of D2D and mmW in 5G systems. The
workshop lasted for two days and consisted of a mix of invited talks by renowned top experts
in the field and of presentations contributed from an open call among the NEWCOM# part-
ners. There were 39 attendees in this event, coming from 10 different nations. Out of them,
14 were external to NEWCOM#. A survey was still on-going while this deliverable was pre-
pared.

N NEWCOM# Emerging Topics Workshop
& D2D and mmW: New Paradigms for 5G
Monday Oct. 2 Tuesday Oct. 28
gam — y 7
( registration & welcome ) Maziar Nekovee "Technologies for unlocking new
1o0am Erik Dahlman "5G radio access - targets and key spectrum for 5G above 6 GHz"
technologies" C coffee break )
11am | ( coffee break ) Wilhelm Keusgen "Channel measurement and
Angel Lozano "System-level analysis of D2D modeling for millimeter-wave mobile communication"
communication" Christoph Mecklenbrauker "Millimeter wave channel measurements for in—vehicle)
noon —| wireless sensor networks"
lunch lunch
ipm —] break break
2pm —] Fernando Sanchez Moya"D2D mode selection and Jorg Widmer "Design considerations for extremely
resource allocation for dense 5G deployments" high frequency wireless networks"
3pm — Olav Tirkkonen "Cooperative D2D communities" Marco di Renzo "Stochastic geometry modeling for
mmWave cellular communications
coffee break closing remarks
4pm — 9
Angelos Antonopoulos & Christos Verikoukis "Green
cell offloading: challenges and solutions"
5pm —
P (Beatriz Lorenzo "Spectrum sharing for future ultra-dense networks" )
6pm —
7pm —
( banquet @ Motto am Fluss ]
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Figure 4-1: Program of the Second NEWCOM# Emerging Topics Workshop.
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5. Conclusions

During the second year of NEWCOM#, there has been continued commitment and participa-
tion in several education and training activities. In fact, there were actually three Seasonal
Schools being organized (rather than the two committed in the Grant Agreement). Specifical-
ly, the following events have been organized in the period M13-M24:

*  Winter School on “Beyond 4G Networks: From Theory to Experimentation and Back”;
Venue: CTTC (Spain); Date: Nov. 25-28, 2013; Attendees: 64

* Spring School on “Advanced Signal Processing Techniques for Heterogeneous Net-
works”; Venue: Univ. Pisa (ltaly); Date: March 18-20, 2014; Attendees: 73

* Spring School on “Flexible Multi-carrier Waveforms for Future Communications Wire-
less Networks”; Venue: Supélec (France); Date: May 21-23, 2014; Attendees: 50

* Lab Training Session at EUWIN@CTTC
Venue: CTTC (Spain); Date: Nov. 25-28, 2013; Attendees: 64

* Emerging Topics Workshop on “D2D and mmW — New Paradigms for 5G”
Venue: Vienna Univ. Technology (Austria); Date: Oct. 27-28, 2014; Attendees: 39

All events were highly successful in terms of quality of the technical program and number of
attendees. The feedback received from the participants was throughout positive. All events
served as a means to involve relevant industry, specifically by inviting speakers from leading
Telecom companies (e.g., Ericsson, Nokia, Samsung, Orange) to give Keynote Talks.

Like in year 1, the European Association of Communications and Networking (EURACON)
took much of the administrative burden of organizing such events from the shoulders of the
researchers. This is also true for the next event, which is a Winter School on “Mathematical
Foundations of Future Wireless Networks” at Politecnico di Torino, Italy.
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Comments and suggestions for the improvement of this document are most welcome and
should be sent to:

project_office@newcom-project.eu

http://www.newcom-project.eu
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