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Executive Summary 

This deliverable reports on the activities and achievements within Work Package 3.5 
“Development and valorisation of human capital”, over the third year of NEWCOM# project. 
The aim is to facilitate the development of personal skills and the growth of professional 
competences in research, through funding scientific visits and awarding research works. The 
aims of this WP have been pursued through two tools: mobility grants and awards. 
 
The mobility grants, of the amount of 2000 € each, consisted of seven grants provided to 
researchers who wish to spend at least one month in one of NEWCOM# partner premises or 
an external institution. The grants have been given to: Burak Cakmak (Aalborg University – 
Denmark), Carmine Vitiello (CNIT – UniPI – Italy), Gerhard Steinboeck (Aalborg University – 
Denmark), Laura Galluccio (CNIT – UniCT- Italy), Li Winjie (CNRS – Supelec – France), 
Quentin Bodinier (CNRS – Supelec – France), Slawomir J. Ambroziak (PUT - Poland). 
 
In the case of awards, the recipients of second year call for N# awards were awarded 
during the N# Awards Ceremony that took place in Paris during the Gala Dinner of EuCNC 
2015, on Wednesday 1st July 2015. Meanwhile, the recipients of t h e  third year call for 
N# Awards were awarded during the N# Awards Ceremony that took place in Barcelona 
at the banquet of JNCW2015 (Joint NEWCOM# / COST IC1004 Workshop on Wireless 
Communications), on Wednesday 14th October. Each of the recipients of Best Student 
Paper Award (BSPA), Best Paper Award (BPA) and Distinguished Researcher Award 
(DRA), received 750 € paid directly by the coordinator (CNIT). The third year call for N# 
Awards was launched on the 12th of June and the deadline for submission was the  4th 
of July. The third year awardees are: Salvatore D'Oro, Laura Galluccio, Giacomo Morabito, 
Sergio Palazzo, Lin Chen, Fabio Martignon for the BSPA; Abdellatif Zaidi, Shlomo Shamai 
in case of BPA; in case of DRA, the evaluation committee decided to award: i) Raymond 
Knopp, ii) Adrian Kliks and Pawel Kryszkiewicz. Meanwhile the second year awardees were: 
Joffrey Villard, Pablo Piantanida, Shlomo Shamai for the BSPA; Achraf Mallat, Sinan Gezici, 
Davide Dardari, Luc Vanderdorpe for the BPA. 
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1. Introduction 
 
This deliverable reports on achievements in Work Package 3.5 “Development and valorisation 
of human capital” during the third year of NEWCOM#. This WP consists of two parts. The first 
one is the mobility grants, which aim at providing a number of actions in order to develop 
personal skills in research, while the awards aim at promoting and recognising excellence in the 
N# community. Mobility grants were awarded to PhD students, early-stage and experienced 
researchers to spend at least one month on a scientific visit in a foreign institution. It helps them 
to gain some knowledge about their field of interest. Moreover, it gives them some knowledge 
and skills obtained from different perspective of different research team. On the other hand, 
awards are given to papers and other important achievements obtained within the NoE. It is an 
important means to recognise hard working researchers within the network and to publicise 
network achievements. 
 
The focus of this deliverable are the mobility grants and awards granted in the third year of 
NEWCOM#. In the next section, the steps taken in the third year regarding mobility grants 
are described. More in details, it explains the role of mobility grants, the process of 
application and reviewing, and it presents the list of applicants, awarded persons and their 
research topics in the mobility grant. In Section 3, N# awards are summarised. Conclusions 
are presented in Section 4. 
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2.  Third year mobility grants  
 
2.1 Introduction to mobility grants 
 
The aim of the mobility grants is to improve the international cooperation research and career 
development by promoting exchanges of researchers among different institutions. The call for 
mobility grants was opened on 28th of February using the NEWCOM# website [1] and a mailing 
list. The deadlines for this call were: 
 

• Application deadline: 30th March 2015 
• Decision notification: 10th June 2015 

 
The mobility grant winners were notified on 9th June, after reception of all the evaluations.  
 
2.2 Rules and application process 
 
As in the past calls, three documents were prepared: the guidelines, application form and 
activity report template. The guidelines (see Annex A) give the purpose of the call, which aims 
to enhance face-to-face cooperative research and to promote exchanges of researchers 
among different institutions. Eligible applicants were researchers preferably from NEWCOM# 
or associated partners. However, the call was open also to researchers from external 
institutions. Proposals showing inter-track (Trak1-2) collaboration were favoured. The grant did 
not cover a fix-term visit, as long as it was within NEWCOM# project duration, but priority was 
given to stays with duration of one month or above. Seven researchers were selected and 
provided 2000 €. The criteria used during the evaluation process of this call were as follows: 
 

• Relevance to the objectives of NEWCOM# (links to WPs). 
• Feasibility and clarity of the objectives. 
• Integration: 

o added value to already existing liaisons; 
o new collaborations; 
o “Cross-fertilisation” (the person who moves should have complementary 

knowledge with respect to the one of the hosting institution in any case 
helpful for the research) 

• Quality of applicant’s CV; 
• Proposals coming from NEWCOM# Institutions will be favoured 
• Proposal showing inter-track (Track1-2) collaboration will be favoured 
• Preference will go to female researchers ceteris paribus. 

 

2.3 Third call for mobility grants 
 
2.3.1 Evaluation process and results 
 
The Evaluation Board, which reviewed all the applications of the third call, was composed of: 
 

• Adrian Kliks (Poznan University) 
• Jordi Perez-Romero (UPC) 
• Erdal Arikan (Bilkent University) 
• Allister Burr (York University) 
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• Jossy Sayr (University of Cambridge) 
 
Based on the criteria in the guidelines, a review form was prepared and filled by all the 
members of the Evaluation Board. They evaluated the relevance of the topics to N# 
objectives, as well as the feasibility and clarity of the objectives. After gathering all the review 
reports, a discussion and decision was made on the 9th of June. For the third year call for 
mobility, eleven applications were received. All applications addressed interesting problems 
from the scientific viewpoint, and the researchers had valuable achievements justifying the 
high quality of future publications. 
 
In Table 2.1, the applicants, their institution and subject of the proposal are summarised. The 
row in bold highlight applicants that had been granted. In this report, we would like to 
emphasize the relevant role of mobility grant calls within the project duration; a clear signal is 
that four of them had already applied for a grant in preceding calls.  
 

Table 2.1: List of all the applicants – in boldface type the granted ones 

First 
Name 

Last Name Sending 
institution
/ Country 

Hosting  
institution
/ Country 

Duration 
of the 
research 
stay 

Subject 

Slawomir 
Jerzy 

Ambroziak Gdansk 
Univ. of 
Tech, 
Poland 

IST, 
Portugal 

1 month Simulation research 
on the radio wave 
polarisation in Body 
Area Networks 

Carmine Vitiello Cnit/UniPi, 
Italy 

CNRS/ 
Eurecom, 
France 

2 months Comparison between 
candidate 
architectures for 5G 
Physical Layer 

Laura Galluccio Cnit/UniCt, 
Italy 

CNRS, 
France 

1 month On the use of 
combined 
compressive sensing 
and network coding 
in multicast sensor 
networks 

Paolo Del 
Fiorentino 

Cnit/UniCt, 
Italy 

CTTC, 
Spain 

1 month Over-the-air test and 
validation of resource-
allocation algorithm for 
5G wireless 
communications 

Burak Cakmak Aalborg 
University, 
Denmark 

TU Berlin, 
Germany 

10 weeks Dynamics and 
Stability of 
Approximate 
Message  Passing 
Techniques 

Gerhard Steinboeck Aalborg 
University, 
Denmark 

TU 
Ilmenau, 
Germany 

5 weeks Multi-band Millimetre-
Wave Channel 
Characterisation for 
5G Systems 

Li Wenjie CNRS/ 
UPSud, 
France 

Cnit/UniBo
, Italy 

6 weeks Distributed outlier 
detection in a 
wireless sensor 
network 
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Quentin Bodinier CNRS/ 
Supelec, 
France 

CTTC, 
Spain 

1 month MIMO processing for 
5G networks 

François Rottemberg UCL, 
Belgium 

CTTC, 
Spain 

11 weeks Precoder and decoder 
design for FBMC-
based Massive MIMO 
5G systems 

Anna Dudnikova Cnit/UniCt CTTC, 
Spain 

7 weeks A multi‒criteria greedy 
cell switch off algorithm 
for LTE heterogeneous 
networks 

Giuseppa Alfano Cnit/Polito UCL, 
Belgium 

1 month Statistics of realistic 
mimo channels: 
polarisation, 
interference correlation 
and clustering issues 

 
Results were communicated to the winners by contacting them directly by mail and 
announced on NEWCOM# webpage. 
 
In Annexes C – I the mobility grant reports are presented. The reports pending from the 
previous call are: i) Annex J: the last report related to the regular second year call for 
mobility; ii) Annexes K – P: the second year special call mobility grant reports. 
 
Some statics about the mobility grant applications are shown in the following figures. 

 

 
Figure 2.1: Percentage of applicants belonging to certain research seniority groups (YR = 

young researcher, ER = experienced researcher, PhD = PhD student). 
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Figure 2.2: Percentage of applicants divide by gender. 

 

 
Figure 2.3: Percentage of sending institutions. 
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Figure 2.4: Percentage of hosting institutions. 

 

 
Figure 2.5: Percentage of sending/hosting institutions. Project prospective. 
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3.  NEWCOM# awards 
 
3.1 Introduction to third year awards 
 
There are three kinds of awards to be granted each year in order to promote excellence in 
research within NEWCOM# [2]: 
 

• The NEWCOM# Best Paper Award (BPA) 
• The NEWCOM# Best Student Paper Award (BSPA) 
• The NEWCOM# Distinguished Researcher Award (DRA). 

 
Two ad-hoc Award Committees were created: one for BPA/BSPA evaluation and the other for 
DRA evaluation. Both chaired by NEWCOM# Scientific Director Marco Luise (CNIT) without 
voting privilege. 
 
The call was opened on 12th of June using the NEWCOM# website [2] and a mailing list. The 
deadlines for this call were: 
 

• Application deadline: 4th July 2015 
• Decision notification: 31st July 2015 

 
The winners were notified, after reception of all the evaluations.  
 
The review committee of the BPA/BSPA was composed of: 
 

• Vincent Poor (Princeton University) 
• Helmut Bolcskei (ETH - Zurich) 
• Matsumoto Tadashi (JAIST) 

 
Meanwhile, the review committee for DRA was composed of: 
 

• Luis M. Correia (IST - Inov) 
• Bernard Fleury (Aalborg University) 
• Andreas Polydoros (IASA) 

 
 
3.2 Rules and application process 
 
The rules of the awards were published on the NEWCOM# webpage and via a mailing list. The 
call opened on June 12th, 2015. Submission deadline was July 4th, 2015 and a final decision by 
the Committee was made on July 31st. Mobility Grants were available not only to NEWCOM# 
researchers, the awards were limited to researchers working and publishing papers within the 
NoE. All papers proposed for awards should have acknowledgement to the NEWCOM# project. 
The three awards were: 
 

• Best Paper Award (BPA): to the best paper already published or accepted for 
publication by the submission deadline, and authored by NEWCOM# researchers; 

• Best Student Paper Award (BSPA): to the best paper already published or accepted for 
publication by the submission deadline, and authored by NEWCOM# student 
researchers. The first author must be under 30 years of age. 
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• Distinguished Research Award (DRA) to a (group of) researcher(s) belonging to 
NEWCOM# that has achieved special results in research or dissemination resulting of 
his/her (their) activity in the project and during project’s lifetime. 

 
Each winner was awarded with 750 € paid by the project coordinator – CNIT. The main 
selection criteria were: 
 

• Contribution to the advancement to the field of Wireless Communications; 
• Relevance to the objectives of NEWCOM# (links to WPs); 
• General quality, originality of research, contributions, subject matter, clarity and style of 

presentation; 
• Priority: to papers co-authored by researchers belonging to more than one NEWCOM# 

partner were given special consideration in the evaluation process. 
• Ceteris Paribus, preference were given to female researchers. 
• The gender action, covered by the last criteria, is promised in the Description of Work to 

cover the DRA, though it has been decided to extend it to other awards too. 
 
For the third year DRA, a new scheme for application was introduced: i) a candidate could 
propose him/herself for the award; ii) anyone could nominate a candidate for the award. In the 
latter case, the nominator had to produce a short document describing the reasons and the 
results achieved by the nominee. 
 
The Awards were physically given during N# Awards Ceremony at JNCW 2015 (NEWCOM#’s 
Final Event in Barcelona). 
 
3.2.1 BPA/BSPA: Evaluation process and results 
 
The Awards Committee, which reviewed all the applications of the third call, was composed 
of: 

• Vincent Poor (Princeton University) 
• Helmut Bolcskei (ETH - Zurich) 
• Matsumoto Tadashi (JAIST) 

 
They evaluated the relevance of the topics to N# objectives, as well as the feasibility and 
clarity of the objectives. After gathering all the review reports, a discussion and decision was 
made on the 9th of June.  
 
In the tables below, the applicants, their institution and title of the scientific paper they 
proposed. 
 

Table 3.1 List of all the applicants for BSPA – in boldface type the granted ones. 

First Name Last Name Institution Country Paper Title 
Salvatore  D'Oro Cnit/UniCt Italy Cost-Efficient Throughput Maximisation in 

Multi-Carrier Cognitive Radio Systems 
Salvatore  D'Oro Cnit/UniCt Italy On the trade-off between delivery delay and 

power consumption in opportunistic 
scenarios 

Salvatore  D'Oro Cnit/UniCt Italy Adaptive Transmit Policies for Cost-Efficient 
Power Allocation in Multi-Carrier Systems 

Salvatore  D'Oro Cnit/UniCt Italy Defeating Jamming With the Power of 
Silence: A Game-Theoretic Analysis 

Stefan Mijovic Cnit/UniBo Italy Optimal Design of Energy-Efficient 
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Cooperative WSNs: How Many Sensors Are 
Needed? 

Jeroen Van Hecke UCL Belgium Goodput-maximising Resource Allocation in 
Cognitive Radio BIC-OFDM systems with DF 
Relay Selection 

 
Table 3.2: List of all the applicants for BPA – in boldface type the granted ones. 

First Name Last Name Institution Country Paper Title 
Veronica Belmega CNRS France Energy-Aware Competitive 

Power Allocation for 
Heterogeneous Networks 
Under QoS Constraints 

Petar Djuric Stony Brook 
University 

USA Indoor Tracking: Theory, 
Methods, and Technologies 

Luca Sanguinetti Cnit/UniPi Italy Interference Management in 
5G Reverse TDD HetNets 
With Wireless Backhaul: A 
Large System Analysis 

Ana Moragrega CTTC Spain Potential Game for Energy-
Efficient RSS-Based 
Positioning in Wireless 
Sensor Networks 

Ivan Stupia UCL Belgium Power Control in Networks 
With Heterogeneous Users: A 
Quasi-Variational Inequality 
Approach 

Abdellatif Zaidi Universite Paris-
Est Marne-La-
Vallee 

France On Cooperative Multiple 
Access Channels With 
Delayed CSI at Transmitters  

 
The review committee decided to award: 
 

• For the BSPA the paper “Defeating Jamming With the Power of Silence: A Game-
Theoretic Analysis” - Salvatore D'Oro, Laura Galluccio, Giacomo Morabito, Sergio 
Palazzo, Lin Chen, Fabio Martignon; 

• For the BPA the paper “On Cooperative Multiple Access Channels With Delayed CSI 
at Transmitters”- Abdellatif Zaidi, Shlomo Shamai 

 
 
3.2.2 DRA: Evaluation process and results 
 
The Awards Committee, which reviewed all the applications of the third call, was 
composed of: 
 

• Luis M. Correia (IST- INOV) 
• Andreas Polydoros (IASA) 
• Bernard H.  Fleury (Aalborg University) 

 
The number of the received applications was three. In particular, two were self-nominated 
while a third person nominated the other. 
 
In the table below, the applicants and their institution are shown.  
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Table 3.3: List of all the applicants for DRA – in bold the granted once 

First Name Last Name Institution Country 
Raymond H. Knopp EURECOM France 
Adrian  Kliks Poznan TU Poland 
Pau  Closas CTTC Spain 
 
Due to the fact that during second year of the project no DRA was assigned, it was decided to 
assign two awards during the third year. 
 
 
3.2.3 BPA/BSPA: second year results 
 
The second year BPA/BSPA were presented during the N# Awards Ceremony that took place 
in Paris during the Gala Dinner of EUCNC 2015, on Wednesday 1st July 2015.  
 
The awarded researchers were: 
 

• For BSPA: Dr. Villard, Prof. Piantanida, Prof. Shamai 
• For BPA: Dr. Mallat, Prof. Gezici, Prof. Dardari, Prof. Vanderdorpe 
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4. Conclusion 
 
During the third year of NEWCOM#, a call for mobility grants and a call for project awards 
were launched. There were eleven applications for mobility grants. The large number of 
applicants shows that the cooperation between partners became more mature. Moreover, the 
fact that four researchers applied for the second or third time demonstrates the success of this 
tool to expose young researchers to the international research community on one hand. On the 
other hand, it justifies the need for this tool. 
 
A satisfying result was achieved also in case of BSPA and BPA. In fact, there were six 
applications for the BSPA and six for the BPA. The origin of the received papers (best 
international journals and conferences) showed a good development of researchers’ skills and 
coherence between topics investigated within the NoE and worldwide trends. 
 
In case of DRA, three applications were received. The evaluation committee decided to assign 
two DRA this year; this decision was made taking into account the fact that during the second 
year no DRA was assigned. 
 
Considering all the actions that have been taken, the amount of applications and generally 
cooperation between the partners, we can conclude that the aims of this WP have been fulfilled. 
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6. Annex A: Third year call for mobility grants  
 
 

 
 
 
 
 

 

 
 
 

MOBILITY GRANTS 
Call for applications and guidelines – Third year 

 
 

 

 

 

  

Opening of the call: 28th February 2015 

  

 

 
Project acronym: NEWCOM# 
Type of contract: NETWORK OF EXCELLENCE. 
Contract N°: 318306 
Project URL: http://www.newcom-project.eu/ 
 
  

 
Seventh Framework Programme 
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GENERAL ASPECTS 
Purpose The aim of the mobility grants is to enhance face-to-face cooperative 

research and to promote exchanges of researchers among different 
institutions.  

Participants Young researchers (typically early stage researchers) preferably from 
N# beneficiaries or associate partners, not excluding external 
institutions. 

Duration The duration of the research stay is not fixed, as long as it is within 
NEWCOM# duration.  
Priority will be given to stays with a duration of 1 month or above. 

Budget The total budget allocated for each grant is € 2.000,00. 
Number of grants The maximum number of grants to be issued in the third year is six.  
Claim and Proof The grant will be directly paid to the winner by the coordinator CNIT. 

Within 60 days from the end of the stay the researcher will send to the 
project Office a short activity report as well as a certification by the 
hosting institution with starting and ending date of the stay. 

EVALUATION OF PROPOSALS 
Criteria • Relevance to the objectives of NEWCOM# (links to WPs). 

• Feasibility and clarity of the objectives. 
• Integration: 
o added value to already existing liaisons; 
o new collaborations; 
o “Cross-fertilisation” (The person who moves should have 

complementary knowledge with respect to the one of the hosting 
institution in any case helpful for the research) 

• Quality of applicant’s CV; 
• Proposals coming from N# Institutions will be favoured 
• Proposals showing inter-track (Track1-2) collaboration will be 

favoured 
• Preference will go to female researchers ceteris paribus. 

 
Procedure Each project will be evaluated by the Mobility Panel to be appointed by 

the Executive Board. 
In case of conflicts of interest, the corresponding member(s) of the 
Panel will be replaced by a person chosen by the Executive Board. 

Supporting 
Documentation 

Application Form and Applicant’s CV 

 
 
SCHEDULE 
 

• Proposal Submission: 28th February 2015 
• Application Deadline: 30th March 2015  
• Decision Notification: 10th June 2015. 

 
APPLICATION FORM AND SUBMISSION INSTRUCTIONS 
The applicants should send the Proposals to the NEWCOM# Office project_office@newcom-
project.eu 
 
The application form can be found at: http://www.newcom-project.eu under the ‘Mobility’ 
section. 
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7. Annex B: Call for Awards 
 

 
 
 
 

 

 
 
 

 

3rd BEST PAPER, BEST STUDENTE PAPER and DISTINGUISHED 

RESEARCHER AWARDS 

Call for submissions 

 
 
 

 

 

 

 

 

 

Opening/Closure of the call: June 12/July 4, 2015 

Project acronym: NEWCOM# 

Type of contract: NETWORK OF EXCELLENCE 

Contract N°: 318306 

Project URL: http://www.newcom-project.eu/ 

 
Seventh Framework Programme 
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GENERAL ASPECTS 

Purpose The aim of the awards is to encourage (especially, young) researchers to publish 

their research work and to promote a healthy competition among researchers and 

institutions. 

Participants The papers must have originated from NEWCOM# researchers and contain the 

acknowledgement of NEWCOM# support. 

Budget The budget allocated to each award is 750 euro. 

Three awards will be issued during the third year of NEWCOM#:  

• 3rd Best Paper Award (BPA): to the best paper already published or accepted 

for publication by the submission deadline, and authored by NEWCOM# 

researchers;  

• 3rd Best Student Paper Award (BSPA): to the best paper already published or 

accepted for publication by the submission deadline, and authored by 

NEWCOM# researchers. The first author must be under 30 years of age.  

• 3rd Distinguished Research Award (DRA) to a (group of) researcher(s) 

belonging to NEWCOM# that has achieved special results in research or 

dissemination resulting of his/her/their activity in the project and during 

project’s lifetime 

 

Prize-giving The prize will be issued to the winner by the coordinator (CNIT) 

EVALUATION 

Criteria ü Contribution to the advancement to the field of Wireless Communications; 

ü Relevance to the objectives of NEWCOM# (links to WPs); 

ü General quality, originality of research, contributions, subject matter, clarity 

and style of presentation; 

ü Priority: papers co-authored by researchers belonging to more than one 

NEWCOM# partner will be given special consideration in the evaluation 

process. 

ü Ceteris Paribus, preference will be given to female researchers  

Procedure Two committee will evaluate the submissions: 

ü Each paper will be evaluated by the BPA/BSPA Committee, formed by 

external distinguished experts. 
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ü The Distinguished Research Award will be evaluated by a sub-committee of 

the Executive Board  

Both Committees will be chaired, without voting privilege, by the NEWCOM# 

Scientific Director. 

Schedule and 

Documentation 

ü For the BPA and BSPA, the applicants must send a PDF version of their 

paper(s) to the NEWCOM# Office at project_office@newcom-project.eu by 

the submission deadline indicated below.  

ü For the DRA, instead, the applicants must provide a short document (max. 1 

page) describing the achievements as a result of his/her/their involvement in 

the project plus CV(s). 

ü For the DRA, this year, anyone can nominate a candidate for the award. In 

this case, the nominator must provide a short document (max. 1 page) 

describing the reasons and the results achieved by the nominee emphasising 

his/her/their involvement in the project. 

 

Submission deadline: July 4, 2015 

Notification of the ranking: July 31, 2015. 
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8. Annex C: Report of Burak Cakmak 
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9. Annex D: Report of Carmine Vitiello 
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10. Annex E: Report of Gerhard Steinboeck 
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11. Annex F: Report of Laura Galluccio 
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12. Annex G: Report of Li Wenjie 
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13. Annex H: Report of Quentin Bodinier 

                                                              
MOBILITY GRANT  

Report 
 
 

Guest name:	
  Quentin	
  BODINIER  
Guest institution: CentraleSupélec 
 
Host name: Prof.	
  Ana	
  I.	
  Perez	
  Neira 
Host institution: CTTC	
  
 
Research topic: Filter	
  Bank	
  Approaches	
  for	
  5G:	
  A	
  common	
  approach	
  for	
  capacity	
  
analysis	
  
 
Starting date: 18/06/2015 
Ending date: 10/07/2015 
 

1. Scope of Work 
 
At the beginning of this collaboration, two working tracks were studied: on one hand, we 
wanted to theoretically study filter bank based waveforms proposed for 5G. On the other 
hand, we had mutual interest in some resource allocation problems for opportunistic 
networks. However, due to the amount of time that we disposed of, we decided to focus our 
work on the former problem. The basis for a common work on resource allocation have 
however been laid out. 

2. Motivations 
 
In	
   the	
   last	
   few	
   years,	
   a	
   lot	
   of	
   research	
   has	
   been	
   going	
   on	
   the	
   design	
   of	
   filter	
   bank	
   based	
  
waveforms	
   for	
   5G.	
   It	
   has	
   become	
   difficult	
   to	
   see	
   clearly	
   among	
   the	
   different	
   proposed	
  
waveforms,	
   and	
  we	
   feel	
   that	
   there	
   is	
   a	
  need	
   to	
  unify	
   the	
  different	
  proposed	
   solutions	
  under	
  a	
  
common	
  mathematical	
  framework	
  in	
  order	
  to	
  properly	
  and	
  fairly	
  compare	
  them.	
  
 

3. Objectives 
 
The	
  objectives	
  of	
  the	
  study	
  we	
  led	
  were	
  threefold:	
  

• Propose	
  a	
  generic	
  filter	
  bank	
  mathematical	
  model	
  encompassing	
  different	
  
• Proposed	
  waveforms	
  to	
  express	
  their	
  theoretical	
  capacity.	
  
• Analyse	
  the	
  intrinsic	
  interference	
  of	
  filter	
  bank	
  models.	
  
• Study	
  the	
  feasibility	
  and	
  theoretical	
  benefits	
  of	
  exploiting	
  the	
  said	
  interference.	
  

 
4. Meetings  
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• Kick-­‐off	
  meeting	
  :	
  in	
  presence	
  of	
  Dr.	
  Marius	
  Caus,	
  Dr.	
  Musbah	
  Shaat	
  and	
  Pr.	
  Ana	
  Perez.	
  
Decision	
  was	
  made	
  to	
  focus	
  on	
  the	
  analysis	
  of	
  the	
  capacity	
  of	
  filter	
  banks	
  and	
  leave	
  the	
  
collaboration	
  with	
  Dr.	
  Shaat	
  on	
  resource	
  allocation	
  for	
  further	
  work.	
  	
  

• We	
  had	
  meetings	
  every	
  1	
  or	
  2	
  days	
  with	
  Dr.	
  Caus	
  to	
  progress	
  on	
  our	
  common	
  work	
  on	
  
filter	
  banks	
  capacity.	
  

• Meeting	
  with	
  Dr.	
  Shaat,	
  at	
  the	
  end	
  of	
  my	
  stay,	
  in	
  order	
  to	
  lay	
  down	
  the	
  basis	
  for	
  our	
  
future	
  collaboration.	
  

• Ending	
  meeting:	
  in	
  presence	
  of	
  Dr.	
  Caus	
  and	
  Pr.	
  Perez,	
  to	
  sum	
  up	
  our	
  works	
  and	
  start	
  
dissemination	
  plans.	
  

 
 

5. Activities 
 
 

6. Results 
a. Scientific results 
A thorough analysis of the capacity of Generic Filter Banks systems has been 
led. Interesting results have been found and may be sent for publication.  

 
b. Collaboration results 
This mobility mission has started collaboration between Quentin Bodinier 
(CentraleSupélec, France) and Dr. Marius Caus as well as Dr. Musbah Shaat 
(CTTC, Spain) 

 
c. Dissemination 
Dissemination of the led research activities will be achieved by publication in 
the coming conferences. Details are still to be decided. 

7. Plans for Follow-up 
 

As told in the section before, the work that has been led is still under progress and will 
lead to common work in the coming months. 
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14. Annex I: Report of Slawomir Ambroziak 
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15. Annex J: Report of Giuseppina Alfano (Y2) 

                                                                                 
 

MOBILITY GRANT  
Report 

 
 

Guest name: Giusi Alfano  
Guest institution: PoliTO 
 
Host name: Prof. E. A. Jorswieck  
Host institution: TUD 
 
Research topic: ENERGY EFFICIENT Massive MIMO communications 
 
Starting date: 09/06/2014-26/06/2014 
Ending date: 11-14/05/2015  
 
 

1. Scope of Work  
      

The scope of this mobility has been to begin the introduction of resource allocation algorithms to 
optimize the EE of massive MIMO systems, fully accounting for the lack of perfect CSI, as a 
consequence of channel estimation errors, quantisation noise, and phase noise. This last impairment 
has been the main focus of the mobility period, while the impact of other mentioned causes of 
imperfect CSI will be studied later, in the framework of a collaboration which is kept at least as far as 
Newcom# ends. 
 
 

2. Motivations 
Present cellular networks are optimized to maximize throughput for fast and reliable communications. 
However, this comes at the expense of significant energy consumptions, for both signal transmission 
and terminal operations. Recent estimates ascribe 5% of the global world energy consumption and 
CO2 emissions to cellular communications, and this percentage is rapidly growing due to the 
exponential increase of connected devices and infrastructure nodes. It is foreseen that the number of 
connected nodes will reach 50 billion by 2020 and that the energy demand will soon become 
unmanageable. Moreover, the resulting greenhouse gas emissions and electromagnetic pollution will 
exceed safety thresholds. As a result, a paradigm shift from throughput-optimized to energy-efficiency 
optimized cellular networks is required to successfully tackle these societal challenges. 
 
The fifth generation of wireless networks shall be designed so as to maximize the efficiency with which 
each Joule of energy is used to communicate information, rather than using all available energy to 
maximize the throughput. This leads to the introduction of new, fractional performance functions, 
measured in bit/Joule, which are able to strike a balance between the contrasting needs of achieving 
high throughputs and saving energy. Being aware of this scenario, the EU has recently funded the 5G-
PPP (http://5g-ppp.eu/) association and activated the new HORIZON 2020 funding program, which 
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both identify energy efficiency as a key societal challenge to tackle and aim at increasing the energy 
efficiency of 5G wireless networks by a factor 1000 compared to state-of- the art systems. The same 
objective is  
 

                                                                                  
 
pursued by the Green Touch consortium (http://www.greentouch.org), formed by leading 
telecommunication companies. 
 
Since antenna densification represents a promising technique for 5G networks, it is planned to replace 
conventional arrays with few antennas, fed by bulky and expensive hardware, by hundreds of small 
antennas fed by low-cost amplifiers and circuitry. The motivation for this approach is that, by virtue of 
the law of large numbers, using many antennas has the potential to average out multiuser 
interference. Moreover, energy can be focused in a specific direction with greater precision than with 
conventional MIMO, thus avoiding radiating power in unintended directions. Although these features 
are attractive from an energy-efficient perspective, Massive MIMO suffers from several limiting factors, 
among which a relevant one is the channel estimation complexity.  Indeed, employing many antennas 
requires the estimation of large channel matrices, which in turn causes a significant signalling 
overhead. Furthermore, since much more circuitry is necessary to feed hundreds of antennas, a 
massive MIMO system must use low-cost circuitry. This leads to heavy hardware impairments such as 
quantisation noise, that further degrades channel estimates, and phase noise, which is another cause 
for channel uncertainty and jeopardizes coherent data detection. 
 

3. Objectives  
To carry out an extensive performance analysis (from the energy-efficiency point of view) of current 
massive-MIMO solutions in presence of phase-noise. To possibly particularize the findings to LOS 
MIMO systems (even not massive) for wireless backhaul. To move a step toward the ultimate 
performance limit evaluation for multiple-antenna systems impaired by phase noise, at least via 
implicit, fixed point characterisation of the achievable mutual information.  
 

4. Meetings  
17.06.2014, half mobility summary and future activities plan, E. A. Jorswieck, A. Zappone, and G. 
Alfano 
12.05.2015 final meeting, E. A. Jorswieck, A. Zappone, and G. Alfano.  
 
 

5. Activities  
 

 During the first phase of the mobility stay, a thorough analysis of the literature on MIMO Broadcast 
transmission has been carried out. Currently, the formulation of a suitable model of phase-noise 
impaired broadcast channel is under study. The main goal of this activity is the analytical evaluation of 
quantities related to the rate region, and the subsequent study of energy efficiency of the phase-noise 
impaired BC. The activity is mathematically very challenging.  
 
The second week of the mobility has been partially devoted to attend a mini-course on Energy-
efficiency in wireless channels, which is the extended version of the ISWCS tutorial by the hosts, E. A. 
Jorswieck and Alessio Zappone. This course lasted 6 hours.  
 
The third week has been devoted to the preparation of the camera-ready version of the paper Mutual 
Information of Phase-Noise Impaired Wireless Networks, by G. Alfano, A. Zappone, E. Jorswieck and 
G. Montorsi, presented at ISWCS, Barcelona, August 26-29, 2014, and partly spent in Bologna, at 
EuCNC conference, for the presentation of the poster Energy-efficiency of phase-noise impaired 
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wireless networks by the same authors, containing preliminary results of ISWCS abovementioned 
paper.  
 

                                                                                
 
During last week, the possible structure of a joint contribution (to be submitted as journal paper) 
PoliTO-TUD has been formulated. The activity is detailed in Section 7.  
On May 13th, a seminar entitled “A unifying analysis of error exponents for MIMO channels with 
application to multiple-scattering” was given.  
 
 

6. Results 
a. Scientific results 

     
Two conference papers (detailed in previous section) and a perspective journal paper.  

b. Collaboration results 
 
The activities led to strengthening the ongoing collaboration with TUD.  

c. Dissemination 
Results were presented at a top-level conference, usually attended by N# institutions researchers.  

7. Plans for Follow-up 
 
 Joint activity will be articulated as follows: first the energy-efficiency of a sub-optimum multiuser uplink 
policy (the adopted model comes from the seminal paper Antonios Pitarokoilis, Saif Khan Mohammed, Erik G. Larsson, "Uplink 
Performance of Time-Reversal MRC in Massive MIMO Systems subject to Phase Noise", IEEE Transactions on Wireless Communications, 14: 711-

723, 2015.) will be evaluated; then, starting from the very same scenario, a resource allocation policy 
possibly improving the already proposed one will be devised. Upon availability of further analytical 
results on the spectrum of a block-random matrix embodying phase noise into the channel model, 
either in presence or absence of time-selectivity, communication performance both from the point of 
view of the spectral as well as of the energy efficiency will be characterized.  
 
 
 

8. Attachments 
G. Alfano, A. Zappone, E. Jorswieck, G. Montorsi, Mutual Information of Phase-Noise Impaired 
Wireless Networks, ISCWS 2014, Barcelona.  

 
 
 
 
 
 
 

Signature 
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16. Annex K: Report of Carmine Vitiello (Y2) 
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17. Annex L: Report of Paolo del Fiorentino (Y2) 
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18. Annex M: Report of Winjie Li (Y2) 
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19. Annex N: Report of Alejandro de la Fuente (Y2) 
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20. Annex O: Report of Georg Pichler (Y2) 
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21. Annex P: Yi Chu (Y2) 
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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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