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IT is a private non-profit association of Universi-
ties (UA, UC, IST, UBI, UP, ISCTE-IUL) and PTin and 
Nokia Siemens Networks, with a mission to  cre-
ate and disseminate scientific knowledge in tele-
communications. IT hosts and tutors graduate 
and postgraduate students. 
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The proliferation of mobile 
devices with the processing 
capability to generate and 
consume data at high rates, has 
posed several challenges to 
network developers. Indeed, 
heterogeneous traffic in the 
networks which typically end in 
a wireless terminal has created 
a set of requirements which 
have pushed even standards to 

move faster. It is clear that, with current technology, the underlying network 
backhaul has to be supported by fibre distribution. From the GPON and EPON 
(2.5 and 1.25 Gbit/s) to the recent TWDM, G.989, with aggregate rates up to 
80 Gbit/s, the evolution has proven that a sustainable growth of capacity is 
continuously required. 

Following this trend, a team from IT at Aveiro, led by Antonio Teixeira, has 
been pushing the limits to their limit, by successfully demonstrating and 
beating records in the density and total aggregate bit rate. In March 2013, 
they have demonstrated the highest spectral density ever achieved in a single 
PON, by fitting 1.92 Tbit/s in only 12.8 nm spectral band, a result 
acknowledged at OFC, the world largest conference in the field. In November 
2013, they have pushed the limits even further, after setting an alliance with 
a NICT group in Japan, led by professor Wada: they were able to demonstrate 
a fully loaded bidirectional PON handling 20 Tbit/s in a single fibre with access 
technology. This would allow more than 1000 home or mobile terminals to 
handle a sustained data rate of 10 Gbit/s. In reality, since our terminals are 
not able to generate or consume such an humongous traffic at all times (1 Blu
-Ray disk downloaded and another uploaded in each second), traffic could be 
shared instead, and such a PON would allow virtually unlimited bandwidth to 
more than 50 thousand terminals. This work still stands as the ultimate full 
demo of such a high aggregated rate in a PON.  

The IT team involved was Ali Shahpari, Jacklyn Reis, Zoran Vujicic, Ricardo 
Ferreira, Antonio Teixeira, and the NICT team was Ruben Luís, Ben Puttnam, 
Jose Mendinueta, Noriva Nakamura, Yukiyoshi Kamio and Naoya Wada. 
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 PhD Students 

Making Good out of Bad 

Life has its twists. I 
am sure it happened 
to us all. 

IT paper-based eval-
uation was not a 
pleasant experience. 
It meant a lot of 
frustrating writing, 
long waiting times 
and, worst of all, an  
unexpected and 
undeserved low grade that barred IT from 
the evaluators visit and promised to reduce 
its strategic funding to almost zero. 

The redressal procedure corrected the 
previous situation and on the past 7th of 
November IT received the evaluators visit at 
the Aveiro site. 

Although the visit had a prefixed schedule 
— three hours, and a single location — 
independent of the unit number of sites and 
the number of researchers and students 
(700), it managed to give the evaluators a 
realistic view of IT, in its triple mission: 
research and development, advanced 
education and training and technology 
transfer. 

I would like to underline the last evaluators 
comment at the end of the visit:  “We are 
glad we visited IT. Our opinion now is very 
much different from the one we had before 
the visit”. 

Let us hope that the last evaluators’ opinion 
is adequately reflected in the level of 
strategic funding for the period 2015-2020. 

Carlos Salema 

(Almost) Unlimited bandwidth, 
the 20 Tbit/s Passive Optical Network 

Fully bi.diretional 20Tbit/s PON setup  

www.it.pt
https://www.facebook.com/pages/Instituto-de-Telecomunica%C3%A7%C3%B5es/316833368411545
http://www.youtube.com/itelecomunicacoesPT
http://www.linkedin.com/company/773245?trk=pro_other_cmpy
http://www.flickr.com/photos/institutodetelecomunicacoes_portugal/sets/
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PROJECT SNAPSHOT 
SHOWnet: Soft HandOver For Wi-fi 
Networks 

Mobile devices are increasingly widespread and are better equipped in 
terms of access technologies and services support. Considering that these 
devices will have access to different technologies simultaneously, for 
example, Cellular and several WiFi networks, SHOWnet optimizes the use 
of the available resources in the different technologies through the joint 
use of Multihoming and Network Coding concepts. 

SHOWnet implemented and demonstrated, in a real testbed, a new 
multihoming and network coding architecture that takes the full 
advantage of each access network in the range of the end-user terminal. 
The traffic that is 
sent by each access 
technology is the 
one that minimizes 
the packets delay 
and losses, and this 
is automatically updated according to the network conditions and services 
requirements. 

This approach is now being extended to reduce the need to use the 
measurement approach through a learning process, and to develop a 
process where multihoming can be used in more dynamic and distributed 
scenarios, such as mesh-based and vehicular networks, where vehicles can 
access the Internet through different vehicles and road side units 
simultaneously for different services and applications. 

Susana Sargento                URL:http://www.it.pt/project_detail_p.asp?ID=1485 

BEST PAPER AWARD AT WCSP 2014 

The paper ”Uplink Dynamic Resource Sharing 
of Underlaying D2D and Cellular 
Communications” by Dan Wu, Yueming Cai, 
Jiannan Qi, and Joel C. Rodrigues was 
awarded the Best Paper Award of the 
International Conference on Wireless 
Communications and Signal Processing 
(WCSP 2014) held in Hefei, China on October 
23-25, 2014. 

URL: http://www.ic-wcsp.org/index.asp 

Best Paper Award at ComComAp 2014  

The paper “Improving the Data Processing in 
WSNs through Combination of a Distributed 
Approach and Statistical Techniques” by 
Ousmane Diallo, Joel C. Rodrigues, Mbaye 
Sene, Guangjie Han and Jianwei Niu received 
the Best Paper Award at the Computing, 
Communications and IT Applications 
Conference (ComComAp 2014) held in 
Beijing, China on October 20-22, 2014. 
Ousmane Diallo PhD work, hosted by IT-UBI, 
was supervised by Prof. Joel Rodrigues (IT) 
and Prof. Mbaye Sene from UCAD (Senegal). 

URL: http://comcomap.net/2014/ 

Best Student Paper Award at WPMC 2014 

The work “Automatic Tuning of Okumura-
Hata Model on Railway Communications” by 
Ana Beire, Nuno Cota, Helder Pita and 
António J. Rodrigues was awarded Best 
Student Paper Award at of 17th International 
Symposium on Wireless Multimedia 
Communications (WPMC’14), in Sydney, 
Australia, on  September 7-10, 2014. Nuno 
Cota is a PhD student being supervised by 
António J. Rodrigues (IT). 

URL: https://wpmc2014.org/index.php/awards 

University of Beira Interior has awarded 
the degree of Doctor Honoris Causa to  

Prof Carlos Salema 

Following a deliberation from the Senate, the University of Beira Interior 
has awarded the Degree of Doctor Honoris Causa to Prof Carlos Salema in 
the Opening Ceremony of the 2014/2015 Academic Year. 

This degree is intended to honour eminent national and foreign 
personalities of recognized merit in the fields of education, science, culture, 
art and social activities which have contributed to the growth of Portugal or 
the University. Prof Carlos Salema was the first President of the UBI General 
Council (from 2009 to 2013).  

This approach is now being extended to reduce the 
need to use the measurement approach through a 
learning process, and to develop a process where 
multihoming can be used in more dynamic and 
distributed scenarios. 

The degree was officially handed during the opening ceremony of the 
current academic year at the university campus in Covilhã, on October 21.   

Fig 1 – Heterogeneous Scenario with Multihoming and Network Coding  

http://www.it.pt/project_detail_p.asp?ID=1485
http://www.ic-wcsp.org/index.asp
http://comcomap.net/2014/
https://wpmc2014.org/index.php/awards


   Newsflash 

3 

Practical Simulation of GNSS Signals in 
the Presence of Ionospheric Scintillation 

Ionospheric scintillations are rapid fluctuations of amplitude and phase of 
the radio wave signal caused by small-scale irregularities which modify the 
ionospheric refractive index. Scintillations depend on location, time-of-day 
and solar activity, being encountered during post-sunset hours in low 
latitude regions.  

Strong scintillations are particularly harmful to the performance of Global 
Navigation Satellite Systems (GNSS). When the receiver is unable to track 
the carrier phase it loses track and produces multiple cycle slips. To 
evaluate the performance of GNSS receivers in ionospheric scintillation 
scenarios we can use data provided by measurement campaigns (which is 
an expensive solution) or perform Monte Carlo simulations that require 
statistical models to comply with the International Telecommunications 
Union (ITU) recommendations. 

In the paper “Practical Simulation of GNSS Signals in the Presence of 
Ionospheric Scintillation”, Fernando D. Nunes and Fernando M. G. Sousa 
propose a low complexity technique to generate amplitude correlated 
time-series with Nakagami-m distribution and phase correlated Gaussian-
distributed time-series for the simulation of ionospheric scintillation 
effects during the transmission of GNSS signals. The method requires only 
knowledge of parameters S4 (scintillation index) and  (phase standard 
deviation) besides the definition of models for the amplitude and phase 
power spectra. The generation of phase time-series is trivial but  the 
amplitude requires the use of the Zhang algorithm to produce Nakagami-
distributed signals from a set of Gaussian autoregressive processes. 

The paper received the Best Paper Award of track GNSS Technologies and 
Systems, one of the 4 tracks of the IEEE/ION Position Location and 
Navigation Symposium (IEEE/ION PLANS 2014) conference, that was held 
last May in Monterey, California, USA. 

Best Paper Award at ICINCO 2014 

The work “Signals for Biometric 
Applications: Are we there yet?” by Carlos 
Carreiras, André Lourenço, Ana Fred and 
Rui Ferreira from the Pattern Pattern and 
Image Analysis Group of Instituto de 
Telecomunicações in Lisbon was awarded 
“Best Paper Award” at the conference 
ICINCO 2014 in Vienna, Austria on 
September 1-3, 2014.  

URL:http://www.icinco.org/
PreviousAwards.aspx 

Best Paper Award at the 31st URSI GASS  

The paper "The Most General Classes of 
Tellegen Media Reducible to Simple 
Reciprocal Media: a Geometrical 
Approach” by Filipa Prudêncio, Carlos Paiva 
and Sérgio Matos has received the Best 
Paper Award at the 31st URSI General 
Assembly Scientific Symposium held in 
Beijing, China on August 2014. 

URL:http://www.ursi.org/en/event_item.asp?
id=305 

RESEARCH HIGHLIGHTS BOOK 

A new edition of the Research Highlights 
handbook has been released, covering a 
sample of research  
projects developed 
at IT during the five-
year period from 
2008 to 2012. About 
sixty projects are 
described in plain 
language to provide 
non-specialists with 
an easy to grasp 
overview of IT latest 
contributions for 
the advancement of 
Telecommunications.  

Two new IEEE Fellows from IT 

Prof Mário Silveirinha from 
Coimbra and Prof Nuno Borges 
de Carvalho from Aveiro were 
elected Fellow members of IEEE. 
The number of IEEE Fellows in IT 
now totals six, the highest in any 
Portuguese R&D institution.  

IEEE Fellow is a distinction 
reserved for select IEEE 
members whose extraordinary 

accomplishments in any of the IEEE fields of interest are deemed fitting of this 
prestigious grade elevation.  

New Book: “MIMO Processing for 4G and 
Beyond: Fundamentals and Evolution” 

By Mário M. da Silva and 
Francisco A. Monteiro. It 
offers a cutting-edge 
look at multiple-input 
multiple-output (MIMO) 
signal processing, name-
ly its detection and pre-
coding. book brings to-
gether contributing au-
thors from first-class in-
stitutions who are highly 
cited in the MIMO field (CRC Press ). 

http://www.icinco.org/PreviousAwards.aspx
http://www.icinco.org/PreviousAwards.aspx
http://www.ursi.org/en/event_item.asp?id=305
http://www.ursi.org/en/event_item.asp?id=305
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Latest concluded PhDs hosted by IT 

Where are you now? 

  

 

 

  

 

 Contributions on Signal Processing for Advanced GNSS 
Receivers 

PhD degree in Electrical and Computer 
Engineering by IST, University of Lisbon, May 
2014, supervised by José Leitão. The thesis 
brings together contributions on the 
following topics of Global Navigation Satellite 
Systems: auto-correlation function of binary 
offset carrier modulations; multipath miti-
gation techniques; near-far effect minimi-
zation and weak signals acquisition; code and 
carrier phase estimation and a novel 
technique to merge those estimates. He is currently Coordinator 
Professor at Instituto Superior de Engenharia de Lisboa. 

Innovative Energy-efficient Wireless Sensor Network 
Applications and MAC Sub-layer Protocols 
Employing RTS/CTS with Packet 
Concatenation 

PhD degree in Electrical Engineering from 
University of Beira Interior in January 2014, 
supervised by Fernando Velez. The thesis 
focused on the development of innovative 
WSN applications. The research also 
involved the development of new innovative 
mechanisms to solve overhead, one of the 
fundamental reasons for the IEEE 802.15.4 
standard MAC inefficiency. Norberto is currently working at 
Bosch Security Systems in Portugal. 

Radio over Fiber Systems with Support for Wired and Wireless 
Services  

PhD in Electrical and Computer Engineering at 
the University of Coimbra in July 2014, under 
the supervision of Henrique Silva. The thesis 
proposes advanced optical transmitter 
schemes capable of delivering at costumers’ 
premises a 1 Gbit/s wired signal and several 
wireless signals, through a long-reach WDM-
RoF-PON network. A dynamic chromatic 
dispersion pre-compensation technique 
based on the chirp induced in a DE-MZM was 
demonstrated. Paulo is currently working as a Post-Doc 
researcher at IT-Coimbra on the same research topic. 

 

In 2007, after I earned my M.Sc. degree from Peking Univer-
sity in China, I joined IT under the supervision of Professor 
José M. Bioucas Dias supported by the SIGNAL Marie Curie 
Project. 
During my four years research time at IT, I was fully im-
pressed and greatly benefited from the outstanding facili-
ties, warm and friendly environment, the best scientists, 
and the highest possible international recognition one could 
dream of. The wonderful experience in IT brought me a new 
and complete insight into the world. My research in IT was 
really pleasant and underlay a number of nice achieve-
ments, of which I would like to highlight the Award to out-
standing students abroad by the Chinese Government in 
2010, by which I received great recognition in the Chinese 
community. 
All this led to my successful application in 2013 for the Chi-
nese 1000 people program B, a program which aims at 
bringing the young and excellent scholars aboard back to 
China. 
Right now I am a professor in Sun Yat-Sen University, one of the top 10 in China. During my career I have published more than 20 
Journal Citation Reports (JCR) papers and received the recognition of Best Reviewers of the IEEE Journal of Selected Topics in Ap-
plied Earth Observations in Remote Sensing (JSTARS) in 2012. Currently I manage several research projects and grants as Principal 
Investigator in my University. 
To a great extent, what I’m today as a researcher is deeply linked to fact that, in the beginning of my career, I received important 
background and skills from IT, where I had my most unforgettable and fantastic experience both as a researcher and as a person! 

Asal Kiazadeh Fernando Sousa 
Fabrication and characterization of memory devices based on 
nanoparticles 

PhD in Electronics and Opto-electronics by 
the University of Algarve, December 2013, 
supervised by Henrique Leonel Gomes. 
The thesis provides the information to 
understand the electrical properties of non-
volatile memories based on metal nano-
particles. These are classified as resistive 
random access memories, which are 
competing for the next generation memory. 
A number of memory devices were fabricated 
and studied.  Asal is currently a Post-Doc researcher in CENIMAT, 
University of Nova Lisboa, with a FCT grant.  

Norberto Barroca Paulo Ferreirinha de Almeida  

Li Jun 


