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Executive Summary

This document shows and presents the usage of the set of web tools implemented: all the
screenshots were made on October 31, 2015, and then collected and published in this
document.

The deliverable starts by shortly summarising the features of Joomla (previously described in
D36.2), the platform selected for the development of the web portal.

In the second part, the deliverable shows the usage of every web tool in terms of statistics,
graphics and diagrams. In particular, great emphasis is given to the web tool, the
geographical origin of visits, and other data useful to analyse the impact of the project on the
rest of the world. In the conclusions, we also report on some comments regarding the
attempts made during Y3 to improve the project visibility, based on the recommendations
concerning D36.2.

The document shows that all web related tools permitted fruitful cooperation among

scientists and facilitated the dissemination of project results. . The number of average
visits/month moved from 756 to 1127 during the third year showing an increased networking.
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Glossary
Joomla

For more detailed information about Joomla ,its features and extensions, please refer to
the Joomla website at theURLhttp://www.joomla.org.

A good general User Manual for Joomla3.0 content creators and managers is available at
http://docs.joomla.org/Main_Page.

SpecificsupportforPloneisavailableat http://forum.joomla.org.

Scopia Desktop

Scopia, within the computer networking and telecommunications fields, is a series
of unified communications products that provide meet-me, videoconferencing and online
collaboration. Scopia products include the Scopia XT Telepresence, Scopia XT5000
Room System, Scopia XT4200 Room System, Scopia XT Meeting Center Room
System, Scopia  Firewall  Traversal, Multipoint ~ control  units, Gateways, Scopia
Control, Scopia Desktop Video Conferencing, and Scopia Mobile HD Video Conferencing.
The Scopia products are sold by Avaya.

For more detailed information about Scopia Desktop, please refer to the Scopia website at
the URL http://www.radvision.com.

Remository
Remository is a Joomla component. The latest version adds the ability to play audio/video
files as well as download them. Remository supports the secure hosting of local or remote
files for download by site visitors. Files can be uploaded by users, and locally hosted files
can be stored in either the database or the file system.
Customised versions and professional support are available by arrangement.

This Joomla extension can be downloaded directly from the Joomla website.
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1. Introduction

This document describes the status of the web portal and of the set of other web tools at the
end of the third year of NoE’s life span(M36). The main body is made of statistics on the
logdata about the access and the usage of the website, for the period November 2014 —
October 2015.

The focus is on traffic data, in terms of number of visitors, number of page views, and on
traffic sources.

The overall aim of this report is to understand where and how the website and the other
tools can be improved or modified, to contribute to better fulfil their objectives.

This report is structured as follows:
- Section 1 contains a brief description of the report itself and its objectives.
- Section 2 contains a short description of every web tool.
- Section 3 contains the report about the usage of the web tools.
- Section 4 contains conclusions.
- Section 5 gives references.
- Sections 6, 7 and 8 contain annexes.
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2. Web Tools

2.1 Portal

The website is available at http://www.newcom-project.eu.

The online version of the portal is based on Joomla 2.5.9. Joomla is an Open Source
Management System (cms) for publishing content on the web. It is written in PHP.

Along with Joomla, additional plugins and components are installed to build the portal. The
most important are:
eRemository: File repository. Allows the organisation of files into folders. Files can be
uploaded or downloaded by the sites’ visitors, subject to configured constraints.
e Akeeba Backup Core: Contains the necessary features for complete Backup, restoration
and site migration.
eExtplorer: File manager that allows copy and paste files and directories from Joomla
eGcalendar: Allows integration between Joomla and Google Calendar.
o NotifyArticleSubmit: This extension allows sending notification emails when a user
adds/modifies selected articles on the Joomla website.

During the reporting period, no changes were made to the portal structure. Only the contents
have been regularly updated, based on the occurrence of events (delivery of documents,
organisation of schools, etc.).

2.2 Newsletters

Following the previous years, as well as fulfilling the commitments from the DoW, each
release of NEWCOM# newsletter is published every three months in two different electronic
forms, i.e. as pdf file and as flipbook content of the N# portal. In the last reporting period in
the project lifetime five issues of the newsletter have been delivered to the recipients
registered to the dedicated mailing list.
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Figure 2-1. The content of the newsletter area.

2.2.2 Eighth Issue

The first issue in the last reporting period was released in December 2014, and contained 8
pages. Again, as agreed at the beginning of the project, the editorial for each issue is
prepared by separate person from NEWCOM#. In this issue the introduction to the eighth
release has been provided by prof. Claude Oestges. After the editorial the readers can enjoy
two interviews with the N# researchers: the first one was with dr. Lila Boukhatem from
University of Paris-Sud, and the second — with prof. Filippo Giannetti from University of Pisa.
After that the report from the scientific visit of Paolo Del Fiorentino in Ghent was provided.
The “HOT research topics” section contained the contribution by prof. Shlomo Shamai on
“Information Theory with Implications on Current and Future Communications Technology”.
Last page contained an interesting relation from the participation of the N# project at
Researchers Night in Pisa.
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2.2.3 Ninth Issue

The ninth release has been delivered to the readers in March 2015, and had 11 pages. It
was started with the introductory party by Dr. Miquel Payaro, followed by the detailed
guestionnaire results, very important and informative for the N# community. There were two
interviews — with prof. Gerhard Fetweiss from TU Dresden, and Prof. Ana Perez-Neira from
UPC. After that the relation from the mobility grant by Danilo Abrignani was provided, and the
interesting essay was included, which was delivered by prof. Marco Luise, where he
presented his vision or dream for 5G systems. In this issue we also included the detailed
presentation of the associated partners, as well as the first invitation to the final N# event in
Barcelona.

2.2.4 Tenth Issue

After two months from the ninth release, the next one has been circulated in May 2015. It
contained 5 pages, started by the editorial provided by prof. Davide Dardari. The “HOT
research topic” on “A Perspective on Virtual Radio Access Networks” has been provided by
Sina Khatibi from INOV in Portugal. This section was followed by the news from WP2.2
(again, by prof. Davide Dardari), and by the report from the mobility grant by Najeeb Ul
Hassan. On the last page the call-for-papers to the N# special issue in Wireless Personal
Communications (Springer) has been provided.

2.2.5 Eleventh Issue

The eleventh issue of the N# newsletter has been released in the vacation time, exactly on
July 2015. This pre-final issue consisted of 9 pages, and was opened by the introduction
provided by prof. Luc Vandendorpe. It was then followed by the “HOT research topic”
section, where the contribution on “Leveraging on context-aware Capabilities for operating
5G heterogeneous networks” by Jordi Perez-Romero and Anna Umbert from UPC, Spain
was included. There was also an interview with prof. Yves Louet from CentraleSupélec in
France. This release of the bulletin was finished with the rich “dissemination” section, where
a set of call for papers and invitations to the N# organized events was provided.

2.2.5 Twelfth Issue

The last issue of the bulletin has been intentionally released after the final N# event in
Barcelona (October/November 2015). It had 8 pages, and was opened with the farewell by
prof. Marco Luise and photo-relation from the N# award ceremony. After that the newsletter
readers can enjoy the relation from the N# event in Barcelona provided by Dr. Carles Anton,
CTTC. Pages 4 and 5 contained the interviews with Prof. Roberto Verdone (University of
Bologna, Italy) and prof. Luis Correia (University of Lisbon, Portugal). The last three pages
presented news from three WPs, i.e. WP13 by Dr. Andreas Zalonis, WP21 by dr. Miquel
Payaro, and WP22 by Prof. Davide Dardari.

2.2.5 N# Logbook

Following the tradition from the previous edition of the network of excellence, the merged
collection of all newsletters has been created and published in form of logbook on the N#
web-page.

2.3 LinkedIn
There are no activities to report in this section
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2.4 Mail Reflector

The Mailman software is used as the mail reflector for the project. Mailman allows managing
electronic mail discussion and e-newsletter lists. Mailman is mainly written in the Python
programing language, and distributed under the GNU General Public License.

During the reporting period, 22 mailing lists are defined for the project. No new features were

implemented in Mailman during this period.

2.5 Scopia Desktop

Videoconference solution is Radvision’sScopia Desktop system is used during the project.
Scopia Desktop is a web-based Video Conferencing tool, compatible with both Windows and
Mac systems. Along with the Video/audioconferencing capabilities, it offers chat services and
Real-time desktop sharing (presentations).

During the reporting period, no new features were implemented for the Videoconference tool.
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3. Usage statistics

3.1 Portal

3.1.1 Introduction

The statistics of the portal were obtained from the logs of the webserver that hosts the portal
using Google analytics. Google analytics is a web server log file analysis program that
produces detailed and configurable usage reports in HTML format for viewing with a
standard web browser. All statistics of Y3 were taken on October 315t. To better understand
the terms of the report, you can consult Annex 1.

3.1.2 Usage summary graph

Figure 3-1 shows the site during the period November 1st 2014 - October 31st 2015 for
newcom-project.eu.

Fig. 3-1 Number of sessions during the third year.
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The data confirm a trend on the usage of the portal rather constant with some peaks
during/before the project events (e.g. the Trackl-Track2 large event organised in Athens in
January 2015, EUCNC 2015 organised in Paris at the end of June and Final Event In
Barcelona in October 2015).

3.1.3 New Users acquisition

The following figures allow a discussion on new users acquisition during last year.

m New Visitor

W Returning Visitor

Figure 3-2 Percentage of sessions for new visitors and returning visitors during the
period November 15t 2014- October 31512015

During the third year, the percentage of new visitors has further increased than the
percentage of returning visitors. However, the percentage of returning visitors remains
relevant confirming a continuing interest from the NoE partners.

The following figure shows the percentage of new users between November 1st 2014 -
October 315t 2015 for newcom-project.eu.

Figure 3-3 Number of new users during the third year.

November 15' 2014- January 31°% 2015

® New Users
200

]r—N"\_/\

——

Nov 15 Mov 29 Dec 13 Dec 27 Jan 10

February 15t 2015 — April 30t 2015
® MNew Users

150 W

Feb 15 Mar 1 Mar 15 Mar 29 Apr 12

May1st 2015 — July 315 2015

@® New Users
500

250

May 15 May 29 Jun 12 Jun 26 Jul 10

Aug 1% 2015 — October 31%t 2015

Security: Public Page 19



FP7 Contract Number: 318306 % %

et

Deliverable ID: WP3.6 / D36.3 @%N\%@@mm

@ New Users
400

Aug 15 Aug 29 Sep 12 Sep 26 Oct 10

In a similar way, the new users acquisition confirms a constant trend with peaks in the period
of organised events.

The following figures show the average session duration for new users and returning users.
Data confirm during the third year the growing interest of returning users about portal
contents. Instead the interest of the new visitors during the third year is slightly lower.

Figure 3-4 Average Session Duration (sec.) period Nov. 1% 2014 — Oct. 31%' 2015
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Figure 3-5 Pages visited for session for new visitors and returning visitors period
November 1%t 2014 - October 315 2015
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3.1.4 Usage by age and gender

The following figures show usage of the portal by age and gender.

Total of Session

Hmale

H female

Figure 3-6 Percentage of sessions by gender.

As shown by the Figure 3-7 a balanced usage of the portal newcom-project.eu between
males and females is found. The percentages of sessions by gender and by age during the
second and the third year are the same.

We can see that the main interest about the portal newcom-project.eu is concentrated in
the young people (18-24 years) and the next age group (25-34). A significant percentage of
usage is reported also for the others two next age group (35-44), (45-54).

35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

100% of total sessions

33,50%
1727,50%
) 15,50%
i 12,50%
) 550%  5,50%
18-24 2534 3544 4554 5564 65+

W 100% of total sessions

Figure 3-7 Percentage of sessions by age.

3.1.5 Usage by location

We can have an idea of the usage of the portal by location. In the next pages we can see
usage by location for all countries and for the list of countries involved in the project.
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Table 3-1 Number of sessions by country (all countries) November 15t 2014 - October
315t 2015

Country/ Tedrritory |Sessions

United States 1830
Spain 1690
Italy 1624
France 874
(not set) 810
India 678
Germany 525
China 470
United Kingdom 429
Brazil 351
Other 4324

Figure 3-8: Percentage of sessions by country (all countries) Nov. 15' 2014 — Oct. 31
2015

Sessions

B United States
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W Italy
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Brazil
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Data of Tables 3-1 and Figures 3-8 confirm a relevant percentage of portal usage from the
countries having partners of the project. At the same time data confirm also the interest from
non EU-countries (China, India, United States) that in some case grew over the previous
year.

The figure 3-9 shows almost the same percentages of last year. As expected, that in both

year NOE countries that are more active on the portal are Italy, Spain and France, since their
scientific communities are more involved in Newcom# .
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Figure 3-9: Percentage of sessions by country (NoE countries) Nov. 1% 2014 — Oct. 31
2015
Sessions
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Figure 3-10: Percentage of new users by country (all countries) period November 1
2014 - October 31%t 2015
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Figure 3-11: Percentage of new users by country (NoE countries) period November 1%

2014 - October 31 2015
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Figure 3-12:

Average Session Duration (sec.) by country (all countries) period

November 15' 2014 - October 315 2015
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Figure 3-13: Average Session Duration (sec.) by country (NoE Countries) period
November 1% 2014 - October 315 2015
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As expected, the average session duration data are higher in the NoE partners of the project.

3.1.6 Number of pages per visit

In Figure 3.14 we can see the average number of pages per visit by country. We can see
that the average for the portal is larger for NOE countries (ex. Germany, Italy, Spain, Poland).

Figure 3-14 Pages visited per session by country (all countries) period November 1%
2014 - October 31%t 2015
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Figure 3-15 Pages visited per session by country (NoE Countries) period Oct 2014-
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3.1.7 Usage by Partner

The following Figure shows the data related to the portal usage for NoE institutions.

Figure 3-16 Number of Sessions per NoE Institution.
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3.2 Newsletters

As in the previous year, we have collected the visits of the newsletter section in Table 3.2
The month-by-month access information are gathered for the whole project duration in order
to show high popularity of this part of this dissemination plan. As planned, every new issue of
the N# newsletter was released in the quarter manner, and each one can be consulted either
in the pdf or online (flipbook) version.

Let is note that the content of each newsletter if attached to this document in form of an
annex (see Annex 3 for details). It is worth mentioning that the final release of the newsletter
has been intentionally released after the final N# event in Barcelona (October/November
2015).

Let us also mention that the merged collection of all newsletter releases has been created in
form of a N# logbook.

Table 3-2 — Newsletter downloads.

Issue 1, Feb 2013

pdf version 2 269 2 4 1 3 25 ) 1 7 10 2 29 10 370
Online Version 22 27 32 23 15 25 24 22 21 28 21 23 37 32 352
Issue 2, Jun 2013

pdf version 2 1 2 1 0 3 14 3 1 3 3 0 0 3 36
Online Version 22 25 27 18 17 24 23 21 19 24 21 28 38 34 341
Issue 3, Oct 2013

pdf version 1 3 2 162 0 3 35 6 1 3 3 0 0 4 223
Online Version 23 24 29 17 19 24 21 22 20 28 26 26 38 34 351
Issue 4, Feb 2014

pdf version 2 5 2 4 0 3 3 1 1 5 3 0 0 4 33
Online Version 25 24 26 19 17 21 27 20 19 27 29 29 38 35 356
Issue 5, May 2014

pdf version 1 3 4 91 0 23 6 1 1 3 23 0 0 2 158
Online Version 28 43 38 36 18 23 27 21 19 28 23 30 39 35 408
Issue 6, Jul 2014

pdf version 119 61 40 56 0 26 3 1 1 3 26 0 26 26 388
Online Version 23 37 31 14 20 24 24 23 19 27 20 24 37 35 358
Issue 7, Sep 2014

pdf version 49 90 74 0 34 24 1 1 3 34 0 0 34 344
Online Version 2 28 21 17 22 25 21 21 29 23 25 37 34 305
Issue 8, Dec 2014

pdf version 1 45 30 20 1 3 1 0 0 19 120
Online Version 9 28 29 26 28 23 21 28 42 35 269
Issue 9, Mar 2015

pdf version 1 50 116 27 24 24 1 243
Online Version 20 27 27 23 31 45 32 205
Issue 10, May 2015

pdf version 3 6 1 25 1 36
Online Version 3 25 26 37 29 120
Issue 11, Jul 2014

pdf version 1 4 5 10
Online Version 0 0 0 0

3.3 LinkedIn
There is no activities in this section.

3.4 Mail Reflector

Table 3-3 shows the number of messages sent for the top-14 mailing list of the project month
by month. Only the lists that had some activity are shown.

Security: Public Page 27




FP7 Contract Number: 318306
Deliverable ID: WP3.6 / D36.3

Table 3-3— Messages sent month by month for the project mailing lists.
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3.5 Scopia Desktop

Table 3-4 shows all the Web Conference meetings that took place, along with the date of the
meeting, the subject and the duration.

Table 3-4: Web conference meetings for the NEWCOM# project

ID de reunion virtual Tema Hora de inicio Duracion
6000 Newcom# Management GMT+01:00 18/09/2014 14:10 |57 Minutes
6000 Newcom# Management GMT+01:00 24/10/2014 08:16 {295 Minutes
6000 Newcom# Management GMT+01:00 06/11/2014 16:01 295 Minutes
6000 Newcom# Management GMT+01:00 11/11/2014 12:03 |40 Minutes
6000 Newcom# Management GMT+01:00 19/11/2014 09:05 |12 Minutes
6000 Newcom# Management GMT+01:00 17/12/2014 14:59 |57 Minutes
6000 Newcom# Management GMT+01:00 13/01/2015 14:28 {295 Minutes

Starting on Jan 2015, all virtual Project Office Meetings, EB meetings and General
Assemblies were held via Webex.

Security: Public

Page 28



FP7 Contract Number: 318306
Deliverable ID: WP3.6 / D36.3

4. Conclusions

This report shows how NEWCOM#'s web tools have been used by partners and
researchers to promote the networking activities within the NoE itself and the ‘rest of the
world’.

While some tools have not received significant attention from researchers (e.g. the LinkedIn
group), despite efforts made to emphasize their potentialities, others have been used
extensively and have served the NoE in accomplishing it goals: for instance, the website
and the newsletters were considered as successful instruments by the NEWCOM#
researchers.

The last release of the Newsletter was delivered at the end of the project, and there is
currently no commitment to keep delivering Newsletters after completion of the NoE. On the
opposite, the website will be kept available. Moreover, the EuWIn website, which is part of it,
will be maintained and updated in the future, owing to the intention of EuWIn to survive after
the NOE’s end.
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6. Annex 1

Main Headings

o Hits: represents the total number of requests made to the server during the given time
period (month, day, hour etc..). Due to the pre-treatment of the logs, only hits to the
articles on the portal are accounted. That's why the number of hits is nearly the same as
that of the number of visited pages.

o Files: represent the total number of hits (requests) that actually resulted in something
being sent back to the user. Not all hits will send data, such as 404-Not Found requests
and requests for pages that are already in the browsers cache.

e Sites: is the number of unigue IP addresses/hostnames that made requests to the
server. Care should be taken when using this metric for anything other than that. Many
users can appear to come from a single site, and they can also appear to come from
many IP addresses so it should be used simply as a rough gauge as to the number of
visitors to your server.

e Visits: occur when some remote site makes a request for a page on your server for the
first time. As long as the same site keeps making requests within a given timeout period,
they will all be considered part of the same Visit. If the site makes a request to your
server, and the length of time since the last request is greater than the specified timeout
period (default is 30 minutes), a new Visit is started and counted and the sequence
repeats. Since only pages will trigger a visit, remote sites that link to graphic and other
non- page URLs will not be counted in the visit totals, thereby reducing the number of
false visits.

e Pages: are those URLSs that would be considered the actual page being requested, and
not all of the individual items that make it up (such as graphics and audio clips). Some
people call this metric page views or page impressions, and defaults to any URL that
has an extension of .htm, .html or .cgi.

o A KByte (KB) is 1024 bytes (1 Kilobyte). Used to show the amount of data that was
transfered between the server and the remote machine, based on the data found in the
server log.

Common Definitions

A Site is a remote machine that makes requests to your server, and is based on the
remote machines IP Address/Hostname.

URL - Uniform Resource Locator. All requests made to a web server need to request
something. A URL is that something, and represents an object somewhere on your server,
that is accessible to the remote user, or results in an error (ie: 404 - Not found). URLs can
be of any type (HTML, Audio, Graphics, etc...).

Countries are determined based on the top level domain of the requesting site. This is
somewhat questionable however, as there is no longer strong enforcement of domains as
there was in the past. A .COM domain may reside in the US, or somewhere else. An .IL
domain may actually be in Isreal, however it may also be located in the US or elsewhere.
The most common domains seen are .COM (US Commercial), .NET (Network), .ORG
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(Non-profit Organisation) and .EDU (Educational). A large percentage may also be shown
as Unresolved/Unknown, as a fairly large percentage of dialup and other customer access
points do not resolve to a name and are left as an IP address.

Response Codes are defined as part of the HTTP/1.1 protocol. These codes are

generated by the web server and indicate the completion status of each request made to
it.
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7. Annex 2

December 2014

It is a true pleasure to open this Bth issue of
the NEWCOM# Newsletter.

Az you probably realized through the volume of
exchanged emails, NEWCOMH achieved its
second year a few weeks ago. Mow that all
reports are duly written, allow me to come
back to these first two years. As leader of
WP3,1, | would specifically like to review our
promaotion activities in terms of interfacing
with EC projets, organizing special sessions and
workshops as well as our annual conference.
Since its beginning in 2012, NEWCOME has
organized no less than five workshops at
various international conferences such as
ISWCS, ICC, WCNC, and Witpt, In parallel, four
NEWCOM# special sessions were held at
various conferences, It should be added that
NEWCOM# also technically sponsored a major
international conference (2003 IEEE Interna-
tional Symposium on Information Theory).
These are excellent achievements. Further-
maore, | am happy to say that more events are
planned over ocur last year! Let me akso remind
you that if you are organizing a special session
or a workshop, it is stll tme to do it under
MNEWCOMR umbrella: you only need to drop
me an email|
As you might also know, NEWCOME is involved
in the Radio Access and Spectrum |RAS) cluster.
RAS s a cluster activity comprising a portfolio of
more than 20 research projects participating in
the 7th Framework Program and investigating
Radio Access and Spectrum aspects of
future wireless networks. Within RAS,
researchers from NEWCOM# contri-

Contact to the editor: akliks@et.put.poznan.pl

NEWCOM# - third year

Issue no 8

buted to a white paper as ! ‘
well as to the pre-FIA i
workshop on “Radio ‘}
Access and Spectrum |
Innovation for 56" *.*1'
[which was heldin Athens #

in March 2014),

Last June, our network
held its annual conference in Bologna
{Italy) in conjunchion with EuCNC 2014, The
MNEWCOME annual conference consisted of two
tutorials, one workshop, four technical sessicns
covering Tracks 1 and 2, an exhibitien, an
Advisory Board meeting, as well as our General
Assembly meeting. Thanks to all participating
researchers, this event was a true success, with
lots of interesting discussions and hopefully
new emerging collaborations, If you were pot
able to attend, now seems a good time ta recall
that all presentations, papers, etc. are available
on our web portal.

In summary, | was really delighted to report in
our first WP deliverable that NEWCOM#
partners have so far put significant efforts in
organizing various workshops and special
sessions and shown a growing implication in
RAS cluster activities. The much-attended
annual event held in conjunction with EUCNC
2014 also illustrated the level of involvement
and collaboration within our network. Let's
make it even better inour third and final year|
Finally, | am ending this short foreword by
wishing you all the very best for 2015, not only
in your research, but also (and mostly) in your
personal life!

Claude Oestges

Newcom

Fp7 Network of Excellence in Wireless COMmunications NEWCOME [Grant agreement no. 318306)

Security: Public

Page 35




FP7 Contract Number: 318306
Deliverable ID: WP3.6 / D36.3

PARIS

< UNIVERSITE

1. Favorite areas of interest and research
Currently radio resource allocation, energy-efficiency in
wireless networks, mobility monogement

2. What is the most promising research direction in the
wireless communications area?
Context-oware commumicalions fo enoble spotio-
temporol optimizotions.

3. Which innovation, according to you, influenced mostly
the scientific world [(but not only) in the last 10-20 years
and which finished with “dead end™?

Mobnle sotellite systems and Intelligent ogents poro-
digm,
4. Whatwas your motivation o become the researcher?

Freedom af thought

5. N#f is....

~an excellent opportunity to exchange ideas and
initicte new reseorch collobora tions.

Newcom'

Name: Lila

Surname: Boukhatem
Title: Associate Professor
Affiliation:

University of Paris-Sud 11

1. My favorite non-scientific book, musician and movie...
Book: “The plague” by Albert Camus, “The poor man's
son” by Mouloud Feraoun.

Music! Ludwig Von Beethoven, ond El Hachemi
Gueroubi {Chorabi Music),
Maowie: Grand Torino, Seven.

2.1 like to spend my free-time f vacationin....

At home or g sunny sea-front whenever possible. .

3. My favorite course (meal)...
Rechta, troditional Algerian meal

4, The character trait | really dislike....
Arrogance and hypocrisy

5. My best adage...

Eyes do not serve a blind brain,

Fp7 Matwork of Excallence in Wireless COMmunications
MEWCONY (Grant agreement rno. 318306)
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ewcom

Mame: Filippo

Surname: Glannert

Titbe: Professor

Affiliation: CMIT/University of Pisa,
Department of Information Engineering

L Favarite areas of interest and research
Radio resource manogement, cross-loyer optimiza-
tion; signal processing olgorithms for digital modems;
software-defined rodio architectures

2. What is the most promising research direction in the
wireless communications area?
Heterogeneous multi-rodio occess technology and
wideband air interfoces

3. Which innovation, according to you, influenced mostly
the scientific world (but not only) in the last 10-20 years
andwhich finished with “dead end™?

Code-Division Multiple-Access

4. What was your motivation to become the researcher?
Curipsity obout the functioning of things, especially
communicotion devices. Actually, as o child, | hod o
strong inclingtion to disassemble and to try modifying
radios ... with mixed results, { must odmit).

5. N#is....
The clear evidence that o brood community of friendly-

European researchers is much more

Security: Public
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1. My favorite non-scientific book, musician and movie...
Book: | Robot™ and the ongingl “Foundation Trilogy”, by
Isaoc Asimov,
Musicians: Kroftwerk, Franco Bottioto
Movie: “Non ci resto che piongere (Nothing Left to Do But
Cry)", starring Roberto Benigni and Massima Troisi

2.1 like to spend my free-time [ vacation in....
[ like to spend my (wery limited) free time in omateur
radio octivities (for those interested, my coll sign is
TWEDPW) When passible, [ ke to spend my vacotions
trovelling ocross Europe, otherwise | spend them ot the
seaside in Tuscany

3. My favorite course (meal)...
Seafood.

4. The character trait | really dislike....
Egoism.

5. Mybestadage...
If there (s no solution to the problem then don't woste fime
worrying about it [f there is  solution to the problem then
mmmmmmmrm'fﬂuﬂ%ﬂ%- 94

ance in Wirelass COMmunications

ant agreement no. 318306)
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- Scientific visits

ewcom

Paolo Del Fiorentino visited Ghent in July
by Filippo Giannetti

Paolo Del Fiorentino, a PhD
student from CNIT = Univer-
sity of Pisa (CNIT-PI) under
the supervision of profs,
Filippo Giannettii and
Vincenzo Lottici, was
awarded by a NEWCOM#
Mobility Grant. In July 2014

everywhere in the world, thus having the feeling of
belonging to a truly global scientific community. Finally,
having closely worked with an experienced PhD student like
leroen, | sgnificantly increased my technical background. |
also faced new, and very challenging, scientific problems,
learnt new mathematical tools and understood how to
employ many techniques te implement mathematical
madels on software platforms. Concluding, | am glad to say

he spent the grant as a UNIVERSITA DI PISA that the N# project is enabling the creation of living contacts
visiting researcher at TELIN between universities/research centers. Moreover, | would
department ofthe University of Gent (UGent)in like to thank prof Marc Moeneclaey and PhD Jeroen Van
Belgium where he worked with prof. Marc Hecke for their openness, scentific enthusiasm and persanal
Moeneclaey and his PhD student Jeroen Van commitment during my stay at the University of Gent.”,

Hecke in the framework of the joint research
activity (JRA) 1.3.3.D “resource allocation
algorithms in cognitive radio networks with
outdated C51". The JRA deals with resource
adaptation (RA) technigues for cognitive radio (CR)
multicarrier systems.

During this period, the cooperation between CNIT-PI

and UGent was strengthened and a new phase of the joint
work was started, that exploits the results of preliminary
cooperation activities carried out since the early stages of
the JRA. In particular, a clear work plan for harmonizing and
merging the scientific works carried out by CNIT-P| and
UGent in this field was defined. A research activity was
defined in the medium term that will entail further scientific
visits to UGent during the next year. The most important
results achieved during the visit are: development and
testing of software simulators, investigation of novel and
more efficient resource allocation algorithms for
multicarrier systems. Moreover, this JRA produced two joint
conference papers and another one is planned for
submission to the forthcoming ICC 2015 conference.

Concerning his experience, Paole says: "This
research visit at the University of Gent gave me a
unigue opportunity for a fruitful exchange of
experience, ideas and know-
ledge. Indeed, |had the opportu-
nity to interact with people from From left to right: P. Del Fiorentino, J. Van Hecke
and M. Moeneclaey in the TELIN Lab. (Department
of Telecommunications and Information
Processing) at UGent

Fp? Network of Excellence in Wireless COMmunications

MEWCONY (Grant agreement rno. 318306)
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Newcom

Research Topics and Ideas

Hot Research Topics in Information Theory with Implications
on Current and Future Communications Technology

The exponential technological progress we experience in
the recent decade, has a major impact on theoretical
research in Information Theory (IT). The change of
paradigms from 'how to do (implement)’ modern
communications systems to 'what to do' made IT into a
primary timely fundamental theoretical and PRACTICAL
tooll Thisis since IT addresses directly the problem of 'what
todo' and even more, whatis 'ultimately best todo’.

Here we point out shortly some central and fimely
directions in IT research (mentioning relevant overview
references), which we trust will have direct impact on
future communications systems, putting emphasis on
wireless communications,

Interference Alignment [1]

Interference alignment and in particular robust
interference alignment opens a way to new approaches to
miulti-terminal retworks, where novel concepls in treating
interference are introduced. Those do not reply on classical
and by now standard time/frequency/spatial resources
distribution among users, but introduce new concepis
which might be useful (the robust approaches) in future
wireless systems.

Cooperative Communications [2]

IT analysis and concepts point directly on the benefits of
cooperation as far as reliable communications goes within a
network. This is in particular of relevance in wireless and
advanced generation of cellular netwarks, which are to
provide with high reliability very fast data rates to a variety
of users, accounting for time-varying channels, IT is able
not only to address such scenarios, but actually to highlight
advanced and promising approachesin this field.

Massive MIMO [3]
The concept of mulb-input-multi-output (MIMO) systems
which emerged from an [T view, is now classical notonly as
a theoretical tool, but widely appears in a variety of
applications. While the demands for wireless reliable
communications are steadily increasing, one of the possible
beneficial strategies to meet these challenges is massive
MIMO. By now, the wide-scope theoretic literature

by Shlomo Shamai
Electrical Engineering Department
Technion - Israel Institute of Technology, Haifa, ISRAEL

provides not only an IT
view of the potential and
limitations of this techno-
logy, but in fact, com-
bining also theories in the
related fields of commu-
nications and signal pro-
cessing, establishes the
elements of a new promi-
sing wireless technology,

Cloud Communica-
tions Systems [4]

Cloud computing is by
now a classical concept, Cloud radio access networks, where
radic units are connected via fronthaul links to a central
cloud processor, is a timely idea of great interest. Here (T is
nat only an essential tool which addresses directly the
penalty associated with finite rate fronthauls, but it provides
alse the directions of robust and efficient approaches to
implement such systems. Distributed compression
techniques, based on advanced IT concepts is a key to future
technology in this domain,

Physical-layer Information-theoretic Security [5]

The wiretap channel, facilitating physical layer secret
comrmunications has been introaduced in IT as a theoretical
interesting model decades ago. Yet, the full understanding of
physical layer secrecy demands in networks, as well as
assessing the penalty in terms of rates suffered due to
meeting such secrecy demands, calls for much further
theoretical research. Such settings which account alsa for
uncertainties in channel state information, as well as stealth
features stands now in the focus of massive |T research. A
mature theory in this domain is able to point o
advantages and disadvantages of considering
physical layer secrecy demands in practical
communications systems.,

FpT Network of Excellance in Wireless COMmunications

MNEWCOMY (Grant agreamant no. 31E306)
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V

l Research Topics and Ideas

IT Network Aspects [6], [7]

Metwork IT ks a classical subject, though many fundamental
problems in terms of optimal reliable rate regions are open
for decades [as the capadty regions for general broadcast,
interference and relay channels). Yet intensive IT research
has provided so far, and will do even more so, not only new
insights, but eventually fundamental ideas and elements of
efficient network based communications. Some of the by
now classical examples account for: Network coding (and
noisy network coding), Cross-layer information theoretic
design and information theoretic approaches in sparse
communications and compressed sensing systems. IT
arguments are central also in examining timely problems as
caching, and efficient device-to-device communications
strategies.

Imter-disciplinary Information The oretic aspects:

Statistical Physics, I-MMSE [8], [9], [10]

IT has demonstrated since its very introduction, its ability to
impact in an interdisciplinary fashion. In fact, IT concepts
and analysis enjoy the benefits of the interdisciplinary
connections, and one of the timely examples is the intensive
use of the replica method of statistical physics. The cross
fertilization of IT and statistical physics is now evident, with
almost daily contributions in this domain. Further classical
cennections, as relatively recent results that connect mutual
information to estimation and Minimum Mean Square Error
{MMSE) in the Gaussian regime, have been used in recent
years to establish new results and gain insights into
communications systems, with practical applications and
implications. One such example accounts for the insights
established for efficient coding over interference channels,
invoking MMSE type of disturbance factors, supporting the
Han-Kobayashi rate splitting based coding on one hand and
interference alignment strategies for multiple user
interference MIMO channels on the other.

To summarize, we trust that advanced IT concepts will
impact the very notion of modern communications with
emphasis on wireless communication and the way
it is conceived. IT has the potential to fundamen-
tally impact on conceptual understanding of
communications networks, and
the |close-to-optimal) way to
combine classical communica-

Fp7 Matwork of Excallence in Wirele
MEWCONY (Grant agreement rno. 318306)
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tigns and networking aspects in a unified framework, While
seemingly IT is considered to be a mature held, we trust that
most of the exciting and revolutionary theoretic view is atits
infancy and yet to come, Unlike our (not that remaote] past IT
experience, where implementing relatively complex
algorithms was the main hardship, now we lack basic, most
demanded, theoretical results in network IT and related
mathematical fields. This motivates massive IT research,
which will evidently carry almost immediate practical values
and implications.
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Displaying NEWCOM#
at 2014 Researchers’ Night event in Pisa
by Filippo Giannetti

A poster panel ilustrating the NEWCOOME

project and some sciendific results of CHIT-Pisa

W

Prof. Filippo Giannetti f&écund from left) ©

With some researchers. ot GNIT-Fisa ot the booth

Since 2005, across Europe the fourth Friday of September is
dedicated to the Researchers' Night, and this year it was
celebrated on September 26th, On this occasion, Tuscany's
regional government (in Italy) organized an event
programme called BRIGHT 2014, to symbaolise the 'bright
light' that illuminates the darkness: the light produced by
curiosity, tenacity, the will of human beings to understand
the world, to push the boundaries of what you know a little
further.

BRIGHT 2014 took place in the major university towns of
Tuscany, i.e., Florence, Pisa, and Siena, and also in some
smaller cities. It provided
many different kinds of
activities, designed to
engage the entire audience
curkpus to understand and
interact with the research,
including exhibitions, stands,
"appetisers” and "science
cafes”, films and much more,
In the context of BRIGHT
2014, professor Filippo
Giannetti and his team-
mates of the research unit of
CNIT-Pisa (Photo 1) attended
a science expo event in Pisa
with a booth (Photo 2)
displaying educational kits,
wireless sensor network

NEWCOME promotional material
to be distributed to the visitors

{WSN} and software-defined radio (SDOR) demonstrators,
together with NEWCOME promotional material {Photo 3)
and schentific results {Photo 4),

Professar Giannetti and his team-mates had the opportunity
to illustrate NEWCOME activities and achievements to a
large number of visitors, including many young students
(Photo 5, Photo &) that showed great interest and
appreciation in discovering some of the "hot” trends
towards the development of next future wireless
communications.

FpT Network of Excellance in Wireless COMmunications
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«+ OF course experimentation in Newcom#
towards 5G!

| am pleased to open the 9th issue of the
Newcom# newsletter, which comes, roughly, eight
months before the end of the project and in the
middle of a crucial moment for wireless
communication research at | will try to argue in
this editarial

One of the most important events that took
place since the Issue of the Eth newsletter was
the Newecomil Track 1 & 2 yearly meeting, which
was held in Athens last lanuary from the 21st 1o
the 23rd, As expected, all attendees shared and
discussed their latest results achieved in the
context of the Joint Rezsarch Actvitesand itwaz a
great opportunity to network among peers, which
made the mesting 8 success. However, on this
occasion, the warh‘l mne‘l.ing dh.r.“.eprr:ﬂznl::d the
cornerstone for the continutation of the "Newcom
camm unEl:'.l" as we know it: the mesting
programme included a panel workshop dedicated
to the survivability of Newcom# after the end of
the EC support. Itisclear, thus, that we are facinga
crithcal mament and that it B paramount to keep
the momentum to make the Newcom spirit last
long.

The importance of the present moment also
extends beyond the scope of Newcom and
Newcom®, In the wireless communication
ressarch amna, the focus is now set on 5G, around
which & huge amount of guestions remain to be
solved, With respect to previous mobile network
generations, the 56 network will need 2 much

higher degree of flexibility and adaptabi-
lity, to serve applications with sxtremaly
diversified reguirements, whose viabllity

ready, steady, @Xperiment!

D
ewsletter

Issue no 9

Is yet to be proven. Mare-
over, from the radio access
network side, the enwvi-
saged massive use of small
cells, with distributed ar
centralised coordination
and control, the novel back-
haul paradigms based on
multi-hop links, the use of fragmented
spectrum, together with spectrum efficlency
requirements pose many challenges that will need
to be addressed before 5G can become a reality.
While theoretical research will be {of course)
required to deal with afl these challenges, It won't
be until the proposed approaches and solutions are
evaluated and validated experimentally that the
true potential of 5G will be actually demonstrated
and unleashed,

Consequently, In order to play a key role in the
development of 56, Europe requires the awalla-
bllity and use of experimental platforms and
facilities such as the ones provided by EuWin
{arguably, one of the maln assets for the Newcom
community survivabdlity). Accordingly, in addition
1o all the experimental activities per se performed
within Track 2 and geared towards 5G, EuWin has
also recently prepared a submizsion for a Special
Session in the upcoming Eurcpean Conference on
MNetworks and Communications [EuCNC) on the
topic of European platforms and facilities for
experimentation, both from the industry and
academia.

| am thus confident that the Newcomil and
Eu'Win eommunities are ready to face the research
challenges that lie ahead us. 50 let's keep up the
good work and delve on the intricacies of 5G|

Migquel Fayaro

Contact to the editor: akliks@et.put.poznan.pl

Fp7 Metwork of Excellence in Wireless COMmunications NEWCOM# [Grant agreement no. 318306)

Security: Public Page 42



FP7 Contract Number: 318306 N@ %
Deliverable ID: WP3.6 / D36.3

'
» QUESTIONNAIRE

ewcom

===
N# Researchers - Qustionnaire Results

by Danilo Abrignani and Roberto Verdone

Experiment arlented or both)

Research wision: in this part, we asked researcher them
"position”™ with respect to experimental research and the
future of the research [ more marke Yexperimental orlented or
thearetical oriented fcuriosity driven).

= |nclination to collsboration: mainly information abowe the
collaboration, 1.e. number of JRAs, number of partners per
JRA, Ifand how carry on the | RA after NoE end

Hew to go further: some apen swuggestion on what researcher
will miss and what they had missing more in Newcom#,
suggestion and hypaothesis on how to go further,

The guestionnaire was tough to be submitted to young
researchers withinthe NoE Newcom#. .

The definition of “young researcher” we adopted was the follow:
“Phb candidate or PhD til 4 years after the defence”,

The Network of Excellence was a FP7 tod for cooperation that is
not presant amymore in the new EU program (H2020) and this NoE
is approaching his end, The motkation behind this questionnaire .
wias two folds:
= The needs to find a way to pursult the activities and
eollabarations beyond Newoom i over.
*  The will toinclude young researchers in the discussion, bring
ourfthem prospective and vision

We received 31 questionnaire submissions.

The questio nnaire is structured as follows:
+ Profiling the researcher: few questions where we tried
profiling the young researcher in terms of experience, field

Profiling the researcher:

The average rasearch age of N# Young Researchers s 6.5 years. Out
of 31 questionna ire< submitted 19 are from PhD Student. Staticsare
shownin the follow.

of expert, research activites [Theoretical ariented,

Are you currently a PhD Student?
Yesg 19 5%
Na 13 41%

Field of Expertise:
Charnel 10 1%
PHY 15 0%
MALC 14 dd%
Metwork [ Upper Layer 9 2E%

——
i} & 10 15 20 =

Theoretical Research
{Mathematical Modelling / Simulations) i T2%
Experimental Research [Lab Facilities /Test beds)

Are you more interested in

Theoretical Resea

Ezperimental Rese..

Fp7 Natwork of Excellence in Wirele DM munications

MNEWCOMMY (Grant agreement no. 318306}
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H2020, with respect to FP7, is pushing forward Innovation as a key element
that should be reflacted in all projects; in othar words, project results are more orisnted to the short tarm than in the past; e
with respect to this, which of the following sentences s more representing you:

Er | like the idea that research should be closer to the market B 25%
Research should find a compromizse between market neads
! and long term visions. 19 59%
| believe ressarch should be only curiosity driven 5 16%
Cthar 0 0%

In Scientific Literature the use of the keyword “Experdmental” ks increasing at least by 30-30% on a yearly base; with respect

: to the last statement, which of the follow sentences is more representing you:
I'm planning to work on / :

| want to be an experimental research expert 12 AB%

I just started {since 1-2 Years) B 5%
I am working on (since 3-4 Years) 5 16%
I'm &n expert of /| am leading experimental activities 4 13%
I'm not interested at all 1 I%
Other i 6%

Which of the following features would increase your interest on experimental activities (you can choose more than one):

Pty ducems W _ Remaote Access 1o the experimental facilities 24 75%

F——— _ Connection with Matlab/Octave 14 44%
: Meta-Language Programming feature
e xogae o [ {Block Programming like Simulink) & 19%
s | Travel Grants {on-site activities) 14 A%
E | Dther 1 %
& h L] i i H
Within the work programme of Newcom#, How many partners are involved in your JRAT

how many IRAs are you invalved in?

1-2 27 Bd%

. s 12 16 50%
3-4 3 9% 3-4 13 41%
>4 2 6% d 3 %

Are you planning to carry on the collaborations set through your JRA after Newcom# is over?

Yes, on acadernia findustry funds 14 44%
Yes, we collaborate because of other EC projects 3 9% ;
Yes, mainly with virtual meetings & 19% )
Ko, we are concluding our collaboration 6 19%
ho, | have not been imohed inamy IRA 3 9%

H2020 promotes three main action programmes for fundamontal research: Marie Skiodowska-Curie Action (MSCA), FETs
and Ressarch Infrastructures |RI); in your opinion, the Newcom# future will relief on:

RACEN
MCSA 14 44% :
FET 15 47% s
RI B 5% "
HNothing 2 6% tedtamy

Other 3 9%

Fp? Network of Excellance in Wireless COMmunications

MEWCOMY |(Grant agreemant no. 31E306)
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/N TECHNISCHE
[) UNIVERSITAT

1. Favorite areas of interest and research
Impaocting the future of wireless communications by
signal processing olgorithm design, ond silicon imple-
mentation

2. What i the most promising researt h direction i the
wireless communications area?
Anything, which enaobles the Tactile Internet, ie.
upgrading todoy's wireless infrestructure inte a
ubiquitous “remote control™ such that we con steer and
control ony real/viruol object..

3. Which inmovation, according to you, influenced mostly
the scientific world (but not only) in the last 10-20 years
and which finished with "dead end™?

Silicon integration innowotion together with MIMO
clearly opened up the lorgest boast for innovation in
wireless transmission, and interference alignment
turned out to be impessible to implement {under
marmal conditions ).

4, What was your motivation to becoma the researcher?
For me, endeavaring in creativity is the most inferesting
activity; and, trying to see if ideas con be brought “to
market” Hence. next to research | hove focused on
starting companies to make innovation happern.

TU Dresden, Germany

Newcom

Name: Gerhard P,

Surname; Fetbweis

Titde: Professor

Affillation: TU Dresden =3

5. NEE....
..o great network of true leoders in the research commu-
nity which are role models for beyond the N# network
itself.

1. My favorite nen-scientific book, musician and movie...
Musicion: Beethoven —whaot o genius|
Mowvie: Walt Dismey’s Jungle Book, A true stotement
that everyone of us must be o source happiness

2.1 like to spend my free-time / vacationin....
Enpoping my family, and inviting friends for dinner and
parties.

3, My favorite course (meal)...
something new, every day. | love eating {and cooking)!

4, The character trait | really dislike....
Hurting others for achieving onegoistic odvantage

5. My best adage...
Smite — and the world smifes with you. Cry —and you cry

alone..

FpT Matwork of Excellence in Wireless COMmunications
MNEWCOMMY (Grant agreement no. 318306}
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MName: Ana

Sumame: Perez-Nelra

Title: Full Professor

Affiliation: Universitat Politécnica
de Catalunya

L. Favorite areas of interest and research
Multi-ontenna PHY-MAC cross-loyer design ond
Sateliite communications

2. What is the most promising research direction in the
wireless communications area?

its convergence with optical communications

3. Which innovation, according to you, influenced mostly
the scientific world (but not only) in the last 10-20 years
andwhich finkshed with “dead end™?
I am not guite swure if | hove understood this guestion
right, an innowation with deod-end wos maybe the
Concorde plane. Ancther one is the video-phone. If, in
addition, it has to influence the scientific world,
moyie WAR?

4. What was your motivation to become the researncher?
Learning and create

5. N#is....
.. community of researchers that enjoy working and
progressing together

1. My favorite non-scientific book, musiclan and movie...
Book: “Cranice de ung muerte anuncioda™
by Gabrie! Garcio Mdrques
One of my favourite musicians: Vivaldi

Filmy: “House of Flying Doggers " {Shi mian mal fu) directed
by Zhong Yimou
Two film directors: Quentin Tarantino
and Ingmar Bergman

2.1 like to spend my free-time [ vacationin....
Greek islands

3. My favorite course (meal)...
| love ice-creams..and if this /s not o volid answer, then
| would answer Poella,

4. The character trait | really dislike....
Seifishness

5. My best adage...
“Wahriich es ist micht das Wissen, sondern das Lernen,
nicht das Besitzen, sondern dos Erwerben, nicht dos Do-
Seyn, sondern dos Hinkornmen, wos den grossten Genuss
gewdhrt”
“Noes el conocimiento, sing e acto de aprendizaje, y no g
posesion, sine el octo de llegar alli, gue concede el mayor
disfrute.”
“It is not knowledge, but the oct of learning, not possession
but the oct of getting there, which gronts the greotest
enjoyment”
by Johann Carl Friedich Gouss

Fp? Network of Excellance in Wireless

Amunications
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1am glad to announce the opening of the call for third year
Newcom# mobility grants.

Theaim is to facilitate the development of personal skills and
the growth of professional competence in research. There
will be provided maximum of & grants this year for young
researchers who wish to spend at least 1 month on scientific
visit. Each grant amounts to 2000 EUR.

It is worth mentioning that the call is open not anly to
researchers from Newcom® or associated partners, but also
to external institutions.

All details, puidelines, and the application form can be found

Mobility Grants
by Danilo Abrignani

Filled application forms, with the applicant CV attached,
should be sent to the project office before 30th March 2015
(project_office @newcom-project.eu).

| hope many of the NEWCOM# researchers will participate in
this innitiative. Such visits will provide a great opportunity to
boost research activities in the third year of Newcomif
propect.

LINK TO MOBILITY GRANT

on Newcom web site,

-"Lh... - —

S f

= - The mim of the mobility grants is jo enhance face bo face coaperabve
A ressarch and to promole ecchanges of ressarchers ameng dflenent
nstfutons
Young researchers (lypically sady stage researchers) preferably from
Wi beneficianes of associale partners, nol excluding extemal
Insfutong
- The duration of the researnch stay & nol ficed_ as long as it is within
" NEWCOME duration

Priority will be given bo stays with 8 duralion of 1 month or above
The total budget allocated for each grant is € 3 000,00
Thee maximum numiber of grants to be isued in the third yesr s s
The grant will be deectly paid to the winner by the coordinstor CHIT
Wathin B0 daya froem Ihe end of (he slay the researcher will sand o the
project Office o short actrvity report as wed as o cerification by the
hesting nsbtutson wilh staring and ending dabe of the sis

raf 5
Clalm and Proaf

Criter i Ralevance o the chiectives of NEWCOME (links 1o WPs)

= Feasibiity and clanty of the objectives

= Infegraticn

o added value bo aiready exising laisons

& new collabarslions

o "Cross-lefilization” (The person who moves should have
complemeniary knowladge with respect 1o the one of the hesding
institution im any case heipiul for the research)

*  Qualiy of applicant’s CV;

+  Proposals coming from N2 nstitubions will be favored
Froposals showng inber-irack [ Track 1-21 collaborabon will De
favored

«  Praference will go bo female researchens oplers panbus

AL 4

Procedure Each project will be evakiated by e Mobility Panel lo be appointed by
the Execulive Board

In case of conficts of inferest. the cormesponding memberi(s) of the
Farl will be replaced by 8 person chosen by the Executive Beerd

Appicalion Form and Appacant s GV

Documendation

SCHEDULE

* Proposal Submission Fe ary 2015
= Application Deadine 30" Marnch 201
«  Decigian Netifieation: 107 June 2015

to the put. poznan. pl
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VISION =

My vision or dream for 5G

1ﬁ‘5iﬂn 4 noun \vi-zhan)

¢ the ability to see : sight or evesight

: something that you imagine : a picture that you see in

your mind

: something that you see or dream especially as part of a

religious ar supernatural experience

As you can see above, the online Mermam-\Vebster
English dictionary offers three principal meanings for
the word vision. Adrian asked me to write something
about the NEWCOMR vision in this issue of then
newsletter, and here | am. But, what is the “vision"”
that he had in mind for me to write about? Mot
certainly i) — everybody is supposed to possess it.
Perhaps it's something in between ii) and ii): a picture
that | have in my mind, and something that, although
vivid and clear, is actually at the moment a dream.
Definitely not coming out of a supernatural experience,
neither anything to do with magic or transcendence.
Rather, something very tangible that will come out of
science and technology: my vision of the ubiquitous
wireless communication network of the Sth
generation, the “notorious” 5G.

Itis correct calling this picture a vision, because at the
moment nobody actually knows for sure what 5G is
going to be — the huge Eurcpean research effort on the
subject in H2020 has just started. Nonathaless, | bat
every NEWCOM# researcher has her or his own vision
of 5G, when it comes to the specific technelogies that
in the long run will be essential part of it. I'm no
exception, so | will iake this challenge and try to spell
my own out.

Speaking of vision, another word comes to my mind:
visionary, a person that sees beyond things, knows
where the future is going before others do, and in many
instances contributes to the shaping of the future as he
or she sees it (like Marconi, Gates, Jobs). You have
probably to be born visionary, and | was not, so please
don't agk me to pretend | am. Still, since I'm supposad
to bring rmy own vision, this time | will try to go beyond
current technology and possibly beyond current sight,
imagining to create one further layer up in the OSI

by Marco Luise
University of Pisa, ITALY

stack,. beyond "Application”, to depict the ">G that |
dreamof”.

What's this Bth OSI layer? Let's call it the layer of
“Benefit™: | want to have a benefit of a certain kind that
needs communication, 3o | call an application with a
certain presentation that opens a session bla bla bla...
it's consistent with our stacked vision of things, | just
need to specify what the benefit is. If a make it, then the
vision of 5G will be conseguential. Especially, the
adoption of a certain set of technologies rather than
ancther will be highly motivated just by the needs of this
further 8th layer.

Il enquire our NEWCOM# researchers, they will say
that there is already a corpus of technologies that at the
moment we may qualify as “definitely 5G°, let me name
a few. small cells, milimater wave, massive MIMO,
cooperation, They're all technologies, ¢a va sans dire,
well within the expertise and grip of NEWCOM#. | would
even say that, well, in many of our JRAs we're already
beyond those, and we might already rightfully seff-
qualify as B5G (you knowwhat it means), but | wouldn't
want to be appear too self-assured. As always happens
with the leap from one generation of wireless networks
to the next, probably the main justifications of such
technologies is: let's make next-generation faster than
the previous one — and this is especially the mot
for going towards ultra-wide-band mm waves
and high-Shannon-capacity MMIMO. But, s
this really the main part of
my own vision? Perhaps .,
not so much, or at least not
completely.

Fp? Network of Excellance in Wireless COMmunications
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My vision or dream if you wish, for 5G is more
centered on the other already-5G technologies that |
mentioned; small-cells and cooperation. | actually
dream of a wireless network with i) real ubiquitous
access, i) 50 robust that it offers a user experience ona
par with wired connections, and where capacity is 5o
easily available that, well, iii) a basic digital access is
granted to everybody and is for free: especially the third
feature is something that definitely lies into my own 8th
5 layer, And when | speak of capacity, | don't mean
the 100Mbit's or 1Gb/s on a smartphone | frankly at the
moment don't exactly know what to do with = rather, |
envisage smooth, ever-available, free, and robust
10Mb/'s with which you can do pretty much anything
you'd need when in mobility.

| suspect that my vision, if and when coming true, is
going be more the result of (leaner) small-cells and
cooparation technologies than of (bigger) MMIMO and
mm waves, If | push the vision to its extreme, think of a
fully cooparative SG natwork that, at least in densaly
populated areas, operates on a pure peer-to-peer
cooparative basis without the nead of any
infrastructure, and that grants that kind of robust and
"basic” free access to everybedy that | mentioned
above: this is not only the communication engineer's
dream, but, well, the mobile subscriber dreamas well —a

ewcom

real guantum leap.

Can we call this the NEWCOM# vision or the
MNEWCOM# dream? s my vision realistic of a piece of
science fiction? Do we master the technologies behind
it7? Rhetoric guestions, we already know the answers to
all of thern. It is true that there are a lot of implications
behind this vision, not only technical, but also social as
well as economical — this is a consequence of my
trespassing into the Bth layer. But, to come back to more
familiar domains, | also see the possibility to make the
vision come true via another key technology of 5G
evarybody is speaking about these days: software-
defined networking.

With SDN, you create your own customized 5G sub-
network that suits your needs and has exactly the
features you want to have: you want it wideband and
multicasting, or perhaps peer-to-peer and zero delay,
you will get it You will have at the tip of your fingers a
number of APls that you can use to configure the
inherent resources of the network according to the
“profile” that you wish to implement — you need of
course the undearlying tachinology to be able to “compila”
your network and make it work after debugging. So, we
have our vision now, let' start preparing our "makefile”
for the future.

Fp? Metwork of Excellence in Wireless COMmunications
MNEWCOMRA (Grant agreement no. 318306)
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AtlantTIC |

L‘ niversi (I&d{k jgt ] Atlartic Research Cenfer for fnformation and Cesmemenicatien Technolegies

Atlant TIC ks a research center primotad by the University of Vigo (Spain) composed by 11 research groups from the Engineering School al

lelescommunicatians. Tha expersencs of i resegechor covers 2 wide ranpe ol sciontilic arads im e Geld of whscomemunication

The cenler has pattcipated in hundreds of contracts with companies and national and Eurcpean RED pojects. This allows a fruitful
combination of scientific mcellence and capacity for technology transfer 1o the industry, Atlant TIC researchers also coardinate diverss
postgraduate programs, which olfer acompetitive international environment for the traming of new scientists
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Associats Professar Agscciate Profussar .-
Ment ganeabon Wirskess Bt PnETION wiralgs

nafworks, intalligant networks  Mebworka, inteligent natworks

Thie main research limes of the group ae: et generation
wirobess networks, intellipent networ ks, mvultemadia systenn, agent
b rll'l-"'|l".‘§!'-.' advanced usar mterfaces and data anayhics.

Gl taken part in diveise redevant Fuiopoean projpects, such
as "BEInGRID: Business Bxperimants in Grid”, "BOME: Building the
Future Optcal Network in Europe”, "SatNex 11; Satellite
Commuiicaions Network of Excellence”, and "NEWCOM
Hetwork of Boellence in Wireless Communicabons” as associate
prartriss

Besidis, the growp has participated in many regional and
naticmal projects, such as the “Tactica®™ subpeogect on 56G Networks,
evaluation, planning and

and propect “Charactenzation

improvemen ts of the key lchnologses tor Future Internet (CALB)",
Bt e by tha Spaamsish Mimistry ol Foomom,

The cumrent locus of cur resagech m 5G nebworks s related o
ths lollowang areas: mimlaee notworks, madtl-hop coofseratise
sChermies, cog e nebworks muln-technok Ay meDwie ks, busines
el ko mulh-opserator negoliation and maobile services m Smarnt
Cimbes. O most relesant results in the previows helds can be found
in[11-15)

GTI works in close cooperation with other research groups in
Atlant] B As reesull of this cosoperaton, D iollosing refersaces ane
rebinant for the research ins 56 natworks: Full-Duplex relays and
MIMO systems [6], satellite channel for future 56 working
Iroduaenicies [ 7], cognitive radio [B], precoding for mimiéave MIMD
sy tens 9], mmWave channel modelling and measusement | 10]

Fimally, wie would ke 19 smphasice the oternational
pooperation with leadng mstitutions such a8 Polytechnic Institute
of Mew York |.|J-|-.n:'!'.|t','.3r||| Unsversiby of Texas at Austin on momiWave
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The Department of Information Engineering of the
University of Parma, Parma, taly, was founded in 1980
to promote research and university education in the
fields of Computer science, Control systems,
Microalectronics, and Telecommunications. The staff
includes 45 people (85% research — 15%
administrative staff). There are also about 40 PhD
students and Research Fellows.

The Departmoent i composed of different research
groups covering all the areas of the Information
Technology. Among them, the Signal Processing for
Advanced Digital Communications (SPADIC) laboratory
is a leading research group in the digital commu-
nications field. it is coordinated by Prof. G. Colavolpe.
and includes one Researcher {Or. Tommaso Foggi), one
postdoc Research Fellow (Dr. Amina Piemontese), and
three PhD Students (Alessandro Ugolini, Michelangelo
Ricciulliand Yuri Zanettini).

The research activity of SPADIC laboratory spans a
wide range of subjects in the area of digital transmission
systems: it has been historically focused on
synchronization and detection theory, but it has also
expanded towards coding and information theory. The
principal research topics can be summarized as follows:
» Adaptive demodulation and decoding techniques
for channeals with unknown parameters (phase and
frequency uncertainty, fading, Doppler shift)
« Graph-based iterative detection and decoding
techniques
« Design of spectrally- and energy-efficient nonlinear
modulation formats based on information theory
cancapts
* Electronic processing for high-speed optical
communication systems
« Multiple-antenna transmission systems and space-
time codes

s @et.put.poznan.pl

The SPADIC group has a very large number of
academic and industrial connections and collaborators,
making it a very dynamic and inspiring research climate.
It has extensive publications and an outstanding track
record of funded projects, patents and international
collaborations. The current research projects focus on:

* Wideband satellite communication systems (DVB-
32X, DVB-RCS2, High-throughput satellite links for
Earth observation)

« Satellite navigation systems (GPS, Galilea)

* High-speed optical communication systems

«  Wireless communications for 5G systems

A complete list of publications and a brief description of
the funded research projects can be found on the
SPADIC Official page http.iwean tle unipr. it's padiclaby

Fp7 MNetwork of Excellance in Wireless COMmunications
NEWCOMA (Grant agreamant no. 318306)
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And the saga will end in Barcelona

FINALNEWCOM#EVENT IN BARCELONA
14-15 October 2015 - Save the date!!

It seems like it was yestarday when we met in Pisa for
the kick-off meeting...but more than two years have
elapsed since then!!!

Not that the project is over yet, but time has come to
start planning for its final event. The coordinates?
Barcelona, Hotel Plaza, October 14-15, 2015, So,
please, save the date!! As you might already know,
this s going to be a joint event with COST Action
11004 to maximize cross-fertilization betwean the two
communities. This, by the way, has some parallels with
the final event of NEWCOM++, which was a joint one

Security: Public

by Carles Antén-Haro
CTTC.5PAIN

too, with COST Action 2100 in that occasion,

Thea planis to put together a technical program including
plenary sessions (with e.g., invited talks from Advisory
Board members or industry representatives), oral and
poster sessions to disseminate joint research work,
demos to showcase EUVAN results, etc. Of course,
there will also be a social program with a Gala Dinner,
NEWCOM# awards, etc.

So for the time being, please, save the date: 14-15
Qectober 2015....and stay tuned®!!

Carles

Contact to the edito

Fp7 Neotwork of Excellance in Wireless COMmunications
NEWCOME (Grant agreemant no. 318306)
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Beyond EuWIn:

Integrated Experimental Platforms

Welcome to the tenth Newsletter of

NEWCOMS.

We are entering the last 6 months of
NEWCOM# life and it is time to draw some
considerations about EuW Inand its future,

Eu'Win platforms at CTTC, CNIT-BO and
EURECOM premises became fully operative
during the second year of NEWCOM# and are
now hosting several joint experimental research
activities. Some of these activities have an inter-
Track characteristic with the objective to
validate theoretical results from Track 1.
Needless to say that EuWIn has represented a
fundamental experience for researchers
working within and outside NEWCOME giving
them the opportunity to get close to the “real
world™.

Within EuWin a particular effort has been
devoted to demonstration activities, work-
shops, and to the organization of training
schools dedicated to experimental research. In
order to foster industry-academia cooperation,
in-company dissemination events to report on
lab activities and results carried out at EuWin
hkave been organized. Starting from this
dissemination campaign, some collaborations
with companies willing to exploit the capabilites
of the EuWlin platform for experimental
research have been established. The experience

accumulated so far has demonstrated

the importance of experimentation in

Contact to the editor: akliks@et.put.poznan.pl

Fp7 Metwork of Excellence in Wireless COMmunications NEWCOM# [Grant agreement no. 318306)

Issue no 10

a virtuous cycle with the-
oretical imeestigations.

Locking ahead, while the
rush for 5G has started, the
research activity related to -
the Internet of Things [loT} paradigm,

social and context-aware networks based on
positioning has reached its maturity and
engineers are wondering how/if to integrate it in
next generation mobile systems.

Probably 5G will include by-design some
capabilities today provided separately by
different technologies like Zigbee, wireless
sensor networks, and ultra-wideband. Insuch a
case, theoretical investigations and experi-
mental activities on these topics are expected to
be more and more interlaced and hence they
cannot be addressed separately,

As a consequence the availability of experi-
mental platforms offering facilities covering and
integrating heterogensous technologies
becomes fundamental to validate 5G per-
formance expectations as well as for the training
ofyoung researchers with adequate skills.

In this perspective, the EuWIn distributed
laboratories represent a significant example
that should be capl‘hil:md beyond the end of
NEWCOMHE. But that is another story still to be
written......

Davide Dardari
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A Perspective on Virtual Radio Access Networks

The goal in the virtualisation of radio resources is to serve
multiple Virtual Network Operators (VNOs) over the same
physical infrastructure, while offering isolatbon and flexibility
in addition to network element abstraction and multi-RAT
{Radio Access Technology) support. Instead of splitting the
available radio resources ameng VNOs, they are aggregated
and jointly manage by a higher level entity, VNOs reguest
wireless capacity from a set of physical network providers to
serve their subscribers, thus, not having to deal with the
physical infrastructure, but rather only with the required
capacity. This approach offers pay-as-you-go Connectivity-as-
a-Service to VNOs, while enabling new business models for
network operators and infrastructure providers. As illustrated
in Fig. 1, the key concept of Virtual RAN (VRAN) corresponds
to the one of Virtual Machines (VMs) in computing. In RAN
virtualisation, in contrast to RAMN sharing, the physical
infrastructure is not transparent to the cients. By means of
isolation, services with different protocols, algorithms, and
requirements for quality of service can be offered over the
same physical infrastructure.

Fig 1. Comparmon betwaan ViFtual Machine sod Vit s RAN

iIn [2, 5], a new model for the management of virtual radio
resources is proposed. The model has two main parts:
estimating and allocating radio resources. By means of this
model, support of different types of SLAs and contracts is
possible. The extension of the model to operate in resource
shortage situation is presented in [6]. In the same

ewcom

by Sina Khatibi, INOV, Portugal

The aim is to prioritise services with higher data rate per session
in the officading procedure, since it leads to a lower collision
rate and a higher network throughput. In [6], a model for the
management of virtual radio resources, considering different
assumptions on terminals’ Signal-to-Interference-plus-Noise
Ratie is proposed. The model has two main components:
estimation and allocation of the available resources. In the
former, a technique for obtaining probability functions of the
network throughput based on the available radio resources is
introduced, while in the latter, a portion of the estimated
network capacity is allocated to each of the services of VNOs,
Meeting the Service level Agreements (SLAs) in addition to
increasing the efficiency of resource usage are the key
objectives in resource allocation, The cellular network capacity
can vary from 0.9 Ghps in a pessimistic approach (PEJ up to 5.5
Gbps in an optimistic one (OF), the general (G} and realistic
ones (RE) being in between. The effect of this capacity variation
on the allocation of the virtual radio resources to the services of
the VN Os with guaranteed bitrate (G B) is shown in Fig. 2.

For more details please contact: sina, khatibi @inoy. pt
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from WPs

WP 22 Networking technologies for
the Internet of Things (loT) with mobile clouds

EuWin @CNIT-BO facilities are fully operative and several
experimental campaigns have been carried out within the
active joint research activities (JRAs). Some JRAs are inter-
WP and inter-Track. The former are oriented to increase the
integration between the distributed EuWin laboratories.
The latter demonstrate the utility of EuWin for the
experimental validation of theoretical schemes investigated
in Track 1.

Both EuWIin@UniBo and EuWIn@CTTC provide
experimental platforms for indoor localisation. For this
reason, the inter-WP JRAR] has also the purpose to
integrate software tools and to achieve a common open
source platform for indoor localisation. After a first phase
where the Openinlocation board mounted on an ArduPilot-
based robot was setup at CTTC in collaboration with a
researcher from CNIT-BO, in the last months the same
platform has been integrated with the LOCTEST and CASY
platforms at CNIT-UNIBO. Specifically, the CASY {Center for
Complex Automated Systems) platform has a volume of
11x11x10m3 and is equipped with a motion tracking system
composed of 22 infrared cameras each one characterized by
1 Mpixel resolution. The ultra high-definition positioning
accuracy of 0.5mm allows the performance characterization
of localization and mapping algorithms using different
technologies (e.g,, RF or geomagnetic). A first measurement
campaign has been performed to validate statistical
mapping algorithms and a paper has been accepted for the
presentation to the ICC 2015 conference.

in the framework of IRARG a joint meeting between CNIT-CT
and CNIT-BO took place in Athens, where a set of new
measurements to be performed was defined. The objective
of the new me asurements was to test the different solutions

RTT [ms]

B0

T
[ B
o Tighu
WELOYYF AN

Sl Ui -SETH 1w et
Fig. 1: Comparing Protocol for loT
in different envirenme ntal condition

Fp7 Notwork of Excellance in Wireloss

by Davode Dardari
CNIT/UNIBOD

considered for loT, SDWHN, Zighee
and GlowPAN, in more complex
scenarios, having a larger number of
nodes deployed and considering
quasi-static and d'.l'l'li mic
environments. An example of
comparison is reported in Fig. 1,
where the round trip time for the
different protocols in the various
conditions is shown, SDWN is the
best solution in all the cases;
however it should be underlined that SDWHN has the largest
percentage of packets lost in dynamic environments,
meaning that the protocol has some lack in terms of reactivity
to environmental changes. Results have been included in the
revised version of a paper submitted to IEEE loT Journal,
Within EuWIn a particular effort has been devoted to
demonstration activities, workshops, and to the organizaticn
of training schools dedicated to experimental research. In
order to foster industry-academia cooperation, WP2.2 has
organized jointly with WP2.1 and WP2.3 in-company
dissemination events to report on lab activities and results
carried out at EuWin. Starting from this dissemination
campaign, some collaborations with companies willing to
exploit the capabilities of the EuWin platform for
experimental research have been established. For instance,
CHIT-UNIBO worked on an activity commissioned by NEC,
Germany, through the HGI (Home Gateway Initiative), related
to “Testing the impact of IEEE 8B02.11 over Zigbee networks”,
The activity has the objective of measuring the performance
of a point-to-point Zigbee network in the presence of
interference generated by different Wi-Fi access points. The
measurements have been carried out at UNIBO through the
Flextop EuwWin facility.

CHIT-UNIBO is also carrying oul some experi
commissioned by CPL Concordia, an Italian
company, in arder to test protocols for smart home
and smart building applications.
Tests will run on Flextop facility.

Contact to the edito
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In fall 2014 Najeeb Ul Hassan, a Ph.D. student from the
Vodafone Chair Mobile Communications Systems at TU
Dresden, was awarded a NEWCOM#& Mobility Grant and
received funding fora short research visit,

He visited the Information Processing and System
Research Lab (ETIS}-CNRS in Cergy, France, Cergy is
located in the northwestern suburbs of Paris and is
connected by a bus to the Charles de Gaulle Airport in
Paris. Najeeb was hosted there by Prof. Dr. Iryna
Andrivanova in her Lab and the visit lasted for three
weeks, Both researchers, Mr. Ul Hassan and Prof.
Andrivanova are involved in the NEWCOM# Project and
have been previously collaborating within the Joint
Research Activity JRA 1.1.3.1. During the research wisit,
Prof. Dr. Michael Lentmaier from Lund University, Sweden
also visited ETIS Laboratory for a short duration of 1 week.
Prof. Lentmaier is also the leader of the JRA on spatially
coupled codes. This visit provided the opportunity to
further extend the collaboration between the
resparchers.

The researchvisit focused on the designof protographs for
spatially coupled codes suitable for transmission over
mobile-radio channels. The channel model used for this
purpose is the block-fading channel that reflects the
slowdy varying nature of the mobile-radio channel, In
addition to the protograph design, some bounds on the
performance of spatially coupled codes were also
imvestigated, The experience in the research environment
at ETIS Laboratory was very positive. There were regular
meetings with the host where we discussed the results
and also laid out the plan for the next days. The possibility
to discuss face-to-face instead of via Skype was very
fruitful and we could exchange a large number of
ideas and explain each other's points of view. As
an outcome of our discussions, we were able o
develop some systematic
method for constructing
codes with a desired diversity.
While
o u T
previou
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On Spatially Coupled Codes

by Najeeb Ul Hassan
TUD

LI L]
NIVERSITAT
RESDEN

U
)

s results have shown that spatially coupled codes generally
can achieve very high diversity, it was earlier not clear
which parameters do determine the achievable degree of
diversity of a given code, Our new construction gives now
some guidelines for how to construct a code specifically for
a given target, Furthermore, it helps to fundamentally
understand the mechanisms that result in a good behavior
of a code.

Other than talking on the research, on one of the
weekends, Prof. Andrivanova invited us for a lunch in Paris
along with a guided tour in the old town of Paris, including
Cathedrale Notre-Dame amd Musée du Louvre where the
famous portrait of the Mona Lisa by Leonardo da Vinci is
kept together with many of other art works in the Louvre
Palace,

Fig. 1: Mamus from left to right, Dr. Irgna Andrivanova,
Dr. Michael Lert maber, Najeab Ul Hassan
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WIRELESS PERSONAL COMMUNICATIONS

S P i Submission deadline: 15 September 2015, 23.59 UTC

Specia lvaue on
Context-Aware Communications and Networking — ety ks Fl'b'l'l.l-il"f sty
Final notification of acceptance: 15 March 2016
an Important Paradigm for 5G Networks Delivery of camera ready paper: 31 March 2016

Overview

The rapid development of communication networks has elevated the importance of reliable access to additional infarmation
about the radio environment and the precise characteristics of the deployment environment and network status, For many years
the knowledge about the current status of the communication channel, known as, e.g., Channel State Information (C51), has been
used for link adaptation purposes, such as power and bit allocation algorithms. Moreover, access to (51 and devices' locations has
driven the development of applicaticns for advanced radio resource and interference management. In both cases, however, the
following trade-off can be observed: the more detailed the information, the greater the amount of information that needs to be
exchanged. This problem is even more crucial in some contexts, such as MIBMO/MIMO-OF DM systems where precoding schemes
have to rely, in general, an the information of the channel for each carrier and antenna. Furthermaore, numerous applications are
stronghy dependent on the fast and reliable access to updated data, that can be either related to channel measurements or to
other user- or network-related information, These include coordinated solutions such as Coordinated Multi-Point (CoMP)
transmission and reception, applications of the mobile small-cells concept, selforganizing networks {SON), convergence between
the 3GPP and non-3GPP networks for traffic offloading, development of various spectrum sharing strategies and/or cognitive
radio solutions, direct communication approaches, or enhanced car-to-car or car-to-infrastructure communication, Various
researchers have concentrated on the benefits that can be achieved by exploiting the presence of rich context information. As the
advantages of such approach can be easily foreseen, the drawbacks can also be noted, including wireless security or reliability and
accuracy of the stored data, All of these aspects have to be considered in developing new solutions that take advantages of the
additionalinformation. Another issue is created by more and more challenging expectations of the end-users, just to mention the
need for detalled localization information both indoors and outdoors, for data and multimedia delivery every time and
everywhere, rapid file sharing in the form of cellular broadcasting, wireless car video, etc. All of these possible future applications
will require reliable access to various sources of context information. This is also related to the further increase of back-haul traffic
thatis exchanged within the network or stored in cloud databases The goal of this special issue is to concentrate on all aspects and
future research directions related to context-aware communications,

Scope -3GPP and non-3GPP convergence, including traffic
Original papers are solicited on topics of interest that include, officading
but are not limited to: - Context-aware communications for SON
- Architectures for contest-aware communication and Context-aware communications for D20 communications
networking {CACN) (g, LTE-direct, WiFi-direct)
- Infarmation theory aspects of context-aware networking - The role of context information in cognitive radio and
- The role of rich context information in interference and networks
radio resource management - Spectrum sharing strategies in future networks
- CACN solutions for dense heterogeneous wireless - Context information in car communications
networks - Context information in public service systems
- Front- and back-haul issues for context-aware networks - Big-data processing in CACN

-Carrier aggregation and coordinated solutions for CACN F'-C'Uil'i ng in CACN
-The roleof databases (e.g., REMs)in future | 5G] networks- Security aspects in CACN

MORE INFORMATION

Fp? Network of Excellance in Wireless COMmunications
MEWCOMY (Gramt agreemant no. 318306)
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Dearmembers of the NEWCOMA# community!

This year, the Twekfth International Sympasium on

Wireless Communicathon Systems (| SWCS 2015 ) will

be held in Brussels, Belgium, from August 25 to

August 28,

This 2015 editlon will feature a comprehensive

technical program inclueding world-class plenary

speakers, tutorials, oral technical sessions and

workshops (scheduled on August 25)

The plenary speakers and their tallks are

« Prof Erik G. Larsson, Linkoping University,
Sweden: « Massive MIMO: Myths and Realities»

* Prof. Alexandre Proutiore, KTH/EES, Sweden: o
Online Stochastic Optimization with Partal
Feedback and Applicatdons to Resaurce
Allaeation in Wirebess Networks »

« Profl Franpol Baccelll, University of Texas at
Austin, USA, » Wireless Metworks, Information
Theory and Stochastic Geometry »

+ Prof Michael C. Gastpas, EPFL, Switrerland, »
Informmatian-Theoretic Limits of Caching »

+ Prof, David Gesbert, EURECOM, France, =
Cooperating Devices in Decentralized Wireless
Networks »

+ Prol. Bjorn Ottersten, University of Luxembourg,
Satellite Communication Metworks - Future
Challeryges

According to a well established formula, several

tutorials are offered in parallel to the sessions and the

workshops, and are included inthe registration fees

+ “Wehicular Networking®, Christoph Sommer -
University of Paderborm, Germary

+ “Modelling And Analysis of Ad-hoc Networks®,
Justin P, Coon, Oxford; Orestis Georgiow, Bristol;
Carl Dettman, Bristol

+ "Game Theory and Communications:

Fundamentals, Algorithmic Aspects,

and Dynamical Aspects” by Prof,

Contact to the editor: akliks@et.put.poznan.pl

Fp7 Metwork of Excellence in Wireless COMmunications NEWCOM# [Grant agreement no. 318306)
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Samson LASAULCE, LI5,
Centrale-Supélec, France

« "MIMO for 5G Mebworks:
Algarithmic Cross-layer
Design and Performance
Analysis®, Mohamad
Assaad - CentraleSupélec,
France; Mérouane Debbah - Husweai, France.

« “From Metwork based Location Estimation 1o
Location Alded Communications®, Dirk Slock -
EURACOM, France; Stefan Valertin - Huawel,
France; Rabih Chrabigh - Nestwave, France.

= “Elements of Interference Alignment: From
Fundamentals to Practice”, Cenk M. Yetis -
Mewlana Undversity, Turkey; Murat Torlak - Erik
Jonzson School of Engineering and Computer
Science, USA; Chenwel Wang, DOCOMO
Innevations inc., USA

+ “Centralized Signal Processing Techniques for the
Multicell Claud RAN®, Blarn Otbersten, Symenon
Chatzinotas, Dimitrios Christopoulos; Maha
Aledeh- Uiniversity of Lusembourg,

« “"Energy Harvesting Wireless Communication
Metworkss, Denlz Glindliz - |Imperial Callege
Londan, LK;: Michele Zorzi - University of Padova,
Italy,

The program also features workshops on tha first day,

a5 well a5 regular and special sessions during the next

thrae days. Last but not least, the attendees will have
the opporiunity [0 network and discover known or

naw facets of Brussels during the social events: a

welcome reception at Brussels City Hall, a

beer+cheste+chooniate toating sestion and a gala

dinner,

Please see more at bitp./fwew iswes 2015 ong, W

loak forward towelsarming you all in Bruszels |

Luc Vandendorpe
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Leveraging on context-aware Capabilities

ewcom

for operating 5G heterogeneous networks

by Jordi Perez-Romero

and Anna Umbert, UPC, Barcelona, Spain

Foliowing the natural evolution of mobile communication
systems, research |5 nowadays focused on the
development of the new 5th Generation (5G) of mobile
and wireless systems. It targets a time horizon beyond
2020 providing solutions to the continuously Increasing
demand for mobile broadband services associated with
the massive penetration of wireless equipment, the
tremendous expected increase in the demand for wireless
Machine To Machine (M2M) communications, and the
proliferation of bandwidth-intensive applications
including high definition video, 3D, virtual reality, etc.
Besides, 5G is expected to incorporate the provision of
novel service types associated with a number of vertical
industries, such as e-health, automative, energy, etc.

As discussed in [1] there are still few areas of agreement
about %G, and there are yet debates on several aspects such
as whether it will require a new air interface or several,
whether it will be prmarily driven by ultra-low power loT
(internet of Things) technologies or by mobile broadband
services, the degree of virtualization in the network, etc,
Apart from these aspects, there seems to be clear
agreement in the fact that ever-smaller cells together with
the expansion to use higher frequency spectrum bands and
the inclusion of virtualization concepts to support the
necessary degree of network flexibility will become pivotal
elements in the development of 5G systems.

The challenging 5G use cases identified in [2], which include
the broadband access in dense areas, the extreme real-
time communications, higher user mobility scenarios or
massive loT, suggest that network densification through
the use of small cells will play a key role in 5G. From this
perspective, the vision of the future 5G network
corresponds to a highly heterogeneous network at different
levels, including multiple technologies, multiple cell
layers, multiple spectrum bands, multiple types of
devices and services, etc. Consequently, future 5G
scenarios will be characterized
by a high complexity associated
to the availability of multiple

technologies and cells so that each terminal can have
different connection possibilities, extreme densification in
certain scenarios, so thatinterference becomes a challenge,
high randomness associated to the propagation effects,
availability of multiple spectrum bands [including both
licensed and unlicensed bands) with different propagation
conditions, different types of wireless links {mobile-to-cell,
backhaul, fronthaul, device-to-device, ete. ).

This increased complexity will impose the need to enhance
the methodologies of 5G network operation, by exploiting
the knowledge about the context where a given network is
deployed and by making the network more intelligent and
able to adapt to the different conditions. “Context” has a
wide meaning and in general refers to the information
characterizing the situation where the network entities are
operating and the status of these entities. Then, context can
include aspects such as geospatial information (e.g. radio-
related measurements, demographics, traffic distribution,
ele.), network stakes (e.g. load in the different cells, usage
statistics, service performance indicators, energy
consumption, etc.), state of the devices (battery level, device
capabilities, etc.), information about the applications, etc.
“Context Awareness” can be understood as a response
mechanism to the obtained context information, so that
the network configuration can be modified at each point of
time to adapt to the different situations.

The Radio Environmental Map (REM) concept, which refers
to a database that dynamically stores information about the
environment wherein a cognitive radio system operates [3] is
seen here as an important enabler of the abovementioned
context awareness capability of future 5G networks. The
REM indudes information about propagation conditions,
locations of active transmitters in the area, traffic density,
etc. Then, this information can be exploited to optimize
different functions of wireless networks, and for this reason
several applicability areas of the RE M have been identified in
the past [4].

In [5], the REM was proposed for supporting interference
management in heterogeneous networks including both
macro and small cells as well as both cellular and non-cellular
{e.g. Wi-Fi) technologies. The benefits and architectural
implications of REMs were illustrated for various specific
techniques, discussing the achievable gains in terms of
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architectural paradigms relying on Network Function
Virtualization (NFV) and Software Defined Networking
(SDN) concepts [6](7] are also erwisaged to facilitate the
introduction of the REM concept. Through SDN/NFY,
local/glebal REMs could be implemented as virtual
databases supporting the interference control functions
implemented as software packages. In this manner, the
system becomes substantially more adaptive and flexible
and can be used to dynamically optimize the information
split between local/global REMs and quickly introduce new
stored parameters as needed by the network control
functions.

Based on all the above considerations, it is envisaged that the
development of smart context-aware techniques can be
identified as an interesting area of research in the next years
for achieving an optimized operation of future 5G
heterogeneous networks. Such techniques should support
advanced optimization algerithms for interference
coordination, efficient sharing of unlicensed bands, energy-
efficient user-to-cell associations as well as backhauling
aspects, etc. Specific challenges to be addressed include the
placement of the optimization algorithms in specific
architectures, the identification of the relevant context
parameters and its efficient acquisition, the signaling
implications or the accuracy of the stored information.
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N# Emerging Topics Workshop

by Jossy Sayir

A NEWCOM# Emerging Topics Workshop took place on 25-26 June 2015 in Cambridge, UK.

The programme is available here:
http:/fwww-sigproc.eng.cam.ac uk/Main/NsharpETW

There were 32 participants, 17 presentations. About half of
the participants came from abroad and half from the UK. The
participants were cverwhelmingly from academia with the
exception of a noted strong interest from Huawei who sent
two delegates. The workshop was organised by UCAM and
the topics covered concentrated around Task 1.1.3 of
NEWCOME, The social programme of the workshop
disproved the common belief that English summers are
always rainy: the sun was shining bright and warm as the
participants plodded through the countryside, zigrageing

Fp? Network of Excellance in Wireless

between the legendary Cambridge cattle to reach the Green
Man Pub in Grantchester where technical problems were
discussed while enjoying drinks and fish and chips. The rain
did come on cue on the next day of the workshop,
constraining all participants to stay inside the lecture room all
day to hear the excellent presentations. There were
many surprises in store in the programme and every
participant came away having learned about at least
one techinique they knew nothing

about.
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WIRELESS PERSONAL COMMUNICATIONS

S P i Submission deadline: 15 September 2015, 23.59 UTC

Specia lvaue on
Context-Aware Communications and Networking — ety ks Fl'b'l'l.l-il"f sty
Final notification of acceptance: 15 March 2016
an Important Paradigm for 5G Networks Delivery of camera ready paper: 31 March 2016

Overview

The rapid development of communication networks has elevated the importance of reliable access to additional infarmation
about the radio environment and the precise characteristics of the deployment environment and network status, For many years
the knowledge about the current status of the communication channel, known as, e.g., Channel State Information (C51), has been
used for link adaptation purposes, such as power and bit allocation algorithms. Moreover, access to (51 and devices' locations has
driven the development of applicaticns for advanced radio resource and interference management. In both cases, however, the
following trade-off can be observed: the more detailed the information, the greater the amount of information that needs to be
exchanged. This problem is even more crucial in some contexts, such as MIBMO/MIMO-OF DM systems where precoding schemes
have to rely, in general, an the information of the channel for each carrier and antenna. Furthermaore, numerous applications are
stronghy dependent on the fast and reliable access to updated data, that can be either related to channel measurements or to
other user- or network-related information, These include coordinated solutions such as Coordinated Multi-Point (CoMP)
transmission and reception, applications of the mobile small-cells concept, selforganizing networks {SON), convergence between
the 3GPP and non-3GPP networks for traffic offloading, development of various spectrum sharing strategies and/or cognitive
radio solutions, direct communication approaches, or enhanced car-to-car or car-to-infrastructure communication, Various
researchers have concentrated on the benefits that can be achieved by exploiting the presence of rich context information. As the
advantages of such approach can be easily foreseen, the drawbacks can also be noted, including wireless security or reliability and
accuracy of the stored data, All of these aspects have to be considered in developing new solutions that take advantages of the
additionalinformation. Another issue is created by more and more challenging expectations of the end-users, just to mention the
need for detalled localization information both indoors and outdoors, for data and multimedia delivery every time and
everywhere, rapid file sharing in the form of cellular broadcasting, wireless car video, etc. All of these possible future applications
will require reliable access to various sources of context information. This is also related to the further increase of back-haul traffic
thatis exchanged within the network or stored in cloud databases The goal of this special issue is to concentrate on all aspects and
future research directions related to context-aware communications,

Scope -3GPP and non-3GPP convergence, including traffic
Original papers are solicited on topics of interest that include, officading
but are not limited to: - Context-aware communications for SON
- Architectures for contest-aware communication and Context-aware communications for D20 communications
networking {CACN) (g, LTE-direct, WiFi-direct)
- Infarmation theory aspects of context-aware networking - The role of context information in cognitive radio and
- The role of rich context information in interference and networks
radio resource management - Spectrum sharing strategies in future networks
- CACN solutions for dense heterogeneous wireless - Context information in car communications
networks - Context information in public service systems
- Front- and back-haul issues for context-aware networks - Big-data processing in CACN

-Carrier aggregation and coordinated solutions for CACN F'-C'Uil'i ng in CACN
-The roleof databases (e.g., REMs)in future | 5G] networks- Security aspects in CACN

MORE INFORMATION
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This event cannot be missed

by Carles Anton-Haro and Marco Luise

Invitation to the final NEWCOM# event in
Barcelona

After almost one decade, the NEWCOM saga seems
to be coming to an end, At this stage, we know little
about the survival of the NEWCOM spirit after October.
What we do know, however, is that such a long-lasting
and successful series of projects deserves a
successiul final event too. A place for NEWCOMers to
meet, network, showcase project results and, of
coursa, celabrata!!! In fact, not only NEWCOMears will
be there since the event will be jointly crganized with
{and attended by) researchers from the IC1004 COST
action too.

When and where? October 14-15, 2015, in
Barcelona, at the Hotel Plaza.

PLEASE, SAVE THE DATE !!!

At the time of writing these lines, the program is still
under preparation. However, we can already anticipate
a few things to you. For the first day, we planto have a
single-track event including a number of keynote
speeches both from academia (Prof. Andrea
Goldsrmith has confirmed her attendance) and the
industry, a poster and demo session to showcase
results from both projects; and, also, what we refer to
as 'the SME event'. What is this about? In fact, this is
part of the (very successful) series of in-company
dissemination events organized by the project. This
timea, however, Mahammed will not go to the Mountain.
Instead, @ number of representatives from
tacl‘m#ug#mtSMEsfmmaltmr Eumpemﬂ!b-&lnvitﬁd

in research, and mechanisms to fund for such
collaborations. Sounds exciting, doesn'tit?

On the second day, there will be a number of paralial
sessions, with oral presentations from the NEVWCOM#
and COST IC1004 communities. In addition, the
NEWCOM#E track will count with several invited
presentations on selected project results, both
theoretical and exparirmantal.

And what is the missing ingredient so far? The social
event, of course, where we plan to treat you to a
rastaurant in the city center. In addition, the winners of
WEWCOM#'s Best Paper, Best Student Paper, and
Distinguished Researcher Awards will be announced
there. Don't miss it!

Last but not least, there is. .. Barcelona, of course, one of
the nicest European cities to visit. This mediterranean
capital has a lot of interesting sights to offer to its
visitors:

+ walkalong the Ramblas,

« stroll the namow winding streets of the Barmri Gotic,
the medieval Gothic quarter,

+ or Gaudi's modernist buildings, like the famous and
still unfinished Sagrada Familia or the magnificent
Casa Batlld and La Padrara in the fashion center of
the city, Passeig de Gracia.

Feor all the above, we are looking forward to welcoming

you to the final NEWCOM# event. \We sincerely hope

that you will take advantage of the social program and
the fantastic city of Barcelona during your stay and that
youwill find this an interesting and inspiring final event

Seayouin Barcelona!!!
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Joint NEWCOM/COST Workshop on Wireless
Communications JNCW 2015
October 14 - 15, 2015, Hotel Plaza, Barcelona, Spain
http://www.newcom-project.eu/jnow2015

The INCW 2015 is jointly organized by the FPT Europeon Network of Excellence in Wireless
Communications NEWCOM& ond the former ICT COST Action 1004 Cooperative Rodio Commu-
nications for Green Smart Environments. This workshop will give NEWCOME and COST IC1004
communities the opportunity to disseminate their research results, after 3-4 pears of activity
within the framewark of the European FPY research program. Participation ond paper submis-
sion Is apen to anyene, member or not of these Actlons.

The workshop program will be composed of invited tolks, technicol presentations, posters and H
demonstrations. The accepted contributions from the NEWCOM# and I1C1004 “workshop™ po- ’
pers call will be published in the conference CO-ROM. To o limited number of popers, selected

on the bosis of their high quality, a full submizsion in the peer-reviewed journal "Advonces in m
Electronics and Telecommumications " will be affered,

The topics Include, but are not limited to:

* Radio propagation

= Radio channel characterization and modelling
= MIMD channels and systems

=« Compact Antenna Systems

Radio terminals modelling

OTA test methods

Body area networks o=
Vehicular Communications

LIWE systems

Adaptive coding and modulation

Performance Limits of Wireless Communications

Opportunistic and Cooperative Communications

Energy- and Bandwidth-Efficient Communications and Networking
Radio interfaces for next-generation wireless systems

Metworking technologies for the Internet of Things and Maobile clouds
Flexible communication terminals and netwarks

[Physical) Security in wireless networks

interference in wireless networks

Radio Respurce Management, Localization and positioning
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Organizing Committee: Marco Luise [CMIT/Pisa, Italy), Marcis Cardona (iTEAM -
U.P.Valencia, Spain}, Carles Anton-Haro (CTTC Castellde-
fels, Spain), Roberto Verdone [CHNIT/Bologna, Italy)

m Technical Program Andreas Polydaros, Sergio Palazzo, Michel Kieffer, Davide
Committee: Dardari, Luis Correia, Miquel Payaro, Raymond Enopp,
m Claude Oestges, Erik Strom, Alister Burr, Sana Salous, Sil-
‘ via Ruiz, Alain Sibille.
m SME Event Committee:  Andreas Polydoros, Danilo Abrignani
H Impoartant dates: HEWCOME papers & IC1004 "workshop” papers
5 Paper submission deadline; Sept. 4, 2015
Natification of acceptance: Sept. 15, 2015
m Final version due: Sept.30, 2015
1C1004 reguiar TD presentations:
Q TD submission deadling: Sept. 25, 2015
w Final version due: Sept.30, 2015
H Author registration deadline Sept. 25, 2015
" All deadlines are HARD and subject to no extension.
Submission format; NEWCOME papers & IC1004 “warkshop” papers:

I-page extended abstract including references [template-
M5, template-tex, bib-files-tex). Authors are kindly re-
quested to express their preferences joral /poster presen-
tation] at submission time.

1£1004 regular TD presentations:

Title, abstract and full paper according to COST templates
(coverpage]
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Waveform and Network Architectures for the ioT in 5G
EuW!In School, Sophia Antupolis, France, Sept. 14-16, 2015

The school addresses the tople of “how 56 will integrate
Machine Type Communications (MTC) and the Internet of
Things (laT). The two main streams considered are related
to the design of 5G waveforms for MTC, and the integration
of loT network architectures into the 5G Radio Access,

The school follows the success of the previcus Eu'Win schoal
organized in Barcelona on November 2013; attendees will be
exposed both to theoretical and experimental sessions.
Theoretical lectures will be given by instructors from
Eurecom Institute, the University of Bologna and Technical
University of Dresden. The two sites of EuWin at Eurecom
and in Balogna will manage the two lab sessions. Moreaver,
industry talks will be given by Alcate! Lucent, Cisco, intel.

The two lab sessions will be dedicated to 56 waveforms and

loT Network Architectures:

« "Set up a 5G network using your own USRP";
Opendirinterface is an open-source software that allows
you to set up your own LTE network, In thislab session you
will learn how to setup Opendirinterface and how to do
some basic experiments for 5G. You can even bring your
own USRP and computer{1]. In the experiment we will
study the coexistence of a traditional 4G system with a 56

Eor more info

- ¥V

—q‘:.- =t e,

ation please visit the site:

system using one of the new wavelorms., We will thus
setup a 4G LTE eNB with at least one UE connected to it.
The other participants will use their USRPs to transmit
and/or receive a signal using a new waveform, elther
UFMC or GFDM. The goal of the labis to study the impact
of the secondary system cn the primary system in terms of
throughput.

“Metwork Architectures for loT within 5G*; The laboratory
will have two main objectives: from one hand to present a
precise methodology to perform experimentation and to
fairly compare different protocal solutions, and, on the
other hand, to allow attendees to implement an example
of application of such methodology. In particular, the
laboratory activities will focus on the setup of a real
wireless network, where nodes have tosend data to a final
coordinator. Two different protocol stacks will be
compared: 1) A standard solution, based on Zigbee and
using Many-to-One routing to establish and maintaining
routes, and 2) A solution based on Software Defined
MNetwork approach, using a centralized network layer
protocol, where routing policies are defined by an
external controller that could be anywhere in the
network,
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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
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