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Welcome to ULTRAWAVE !
My vision of future wireless data distribution is of cities covered with a dense mantle of data to
feed mobile networks, small cells, fixed access with unprecedented capacity and flexibility.
The H2020 ULTRAWAVE project aims to translate this vision in a beyond 5G physical layer
enabled by state of the art devices, components and systems at millimetre wave above 100
GHz. I have the privilege to coordinate a consortium of outstanding scientists from eight
institutions of 5 European countries, with the broadest range of expertise, including vacuum
electronics, millimetre wave integrated circuits, photonics and advanced microfabrication, for
creating the highest capacity layer that the technology can conceive so far, by exploiting in full
the millimetre wave portion of the spectrum.
By combining area sectors in Point to multipoint at D-band (141 – 148.5) connected by high
capacity links at G-band (275 – 300 GHz), ULTRAWAVE aims to produce ultracapacity layers
with more than 100 Gb/s/km2 of area capacity to satisfy the unstoppable growth of wireless
data. The high transmission power of new generation traveling wave amplifiers will permit to
contrast the high atmosphere attenuation, that has so far prevented to cover wide area with a
single wide antenna beam.
The project has formidable challenges, the D-band and G-band technology are not yet mature
and need advanced approaches to achieve the enabling system performance. This project will
bring the Europe at the apex of the wireless millimetre wave technology worldwide.
The three years of the ULTRAWAVE project will be an exciting race in the millimetre wave
spectrum technology with synergies from all the most advanced electronics technologies.
Claudio Paoloni
ULTRAWAVE Coordinator
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Consortium at a glance
ULTRAWAVE consortium is made of eight partners from EU five countries: United Kingdom, Germany,
France, Italy and Spain.
It includes three SMEs: OMMIC (France), HFSE (Germany) and Fibernova (Spain); one research institute,
Ferdinand-Braun-Institut (Germany); and four universities: University of Lancaster (UK), Goethe University
of Frankfurt (Germany), University of Rome Tor Vergata (Italy) and Universitat Politècnica de València
(Spain).
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Project description
ULTRAWAVE addresses the need for new backhauling technologies able to provide ultra-capacity cell density
for 5G and future generation networks, aiming at providing more than 100 Gbps/km2. To enable a competitive
backhaul for such high cell densification, ULTRAWAVE concept combines, for the first time, a Point-tomultiPoint (PtmP) system in the D-band (141 – 148.5 GHz) fed by a Point-to-Point (PtP) system in the G-band
(275 – 305 GHz).
ULTRAWAVE concept is allowed by the development of new traveling wave tubes in combination with solidstate electronics and photonics. This new layer will enable backhaul of hundreds of small and pico cells, no
matter the density, opening scenarios for new network paradigms aiming at a full 5G implementation.

Objectives
• Exploitation of the whole millimeter wave spectrum both in Point-to-MultiPoint and Point-to-Point for the
maximum flexibility in network architecture to respond to the irreversible traffic growth.
• Demonstration of two novel Travelling Wave Tubes at D-band and G-band and a full European chipset for Dband and G-band.
• First outdoor demonstration of a Point-to-MultiPoint system at the D-band and a Point-to-Point as true
“fiber on air” at the G-band
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ULTRAWAVE in the news
• The British magazine “The Engineer” published on September 2017 the article “UK team leads European
effort to pioneer high speed wireless data coverage”
• The Spanish newspaper “La Vanguardia” published on September 2017 the article “Proyecto europeo de la
UPV busca conexiones inalámbricas de alta eficiencia” in Spanish describing ULTRAWAVE project.
• A German press release was published in September 2017 to announce the start of the project in German

Project Meetings
ULTRAWAVE kick-off meeting was held on September
14th – 15th, 2017 at the Lancaster University,
Lancaster, UK. It was organized in two sessions: a one
day workshop open to public and one private meeting
to kickoff the project.
The kickoff workshop was titled “Wireless
communications toward the 300 GHz. It included
invited speakers from When-AB (France), University
of Surrey (UK) and Huawei (Italy) and talks from all
the ULTRAWAVE partners. A panel session moderated
by the Coordinator, Claudio Paoloni closed the
workshop. The discussion highlighted that the
millimetre-waves are the only solution for flexible 5G
backhauling. The wide bandwidth available allows to
handle the expected large increases in aggregated
traffic; equipment and antenna small size, reduce
substantially the OPEX if Point to multipoint is used.

Panel discussion during the kick-off meeting
workshop

The first six months General Assembly of ULTRAWAVE
was held at the Ferdinand Braun Institute (FBH) in
Berlin, Germany, on the 1st-2nd of February 2018.
After the welcome by Viktor Krozer, the Consortium
discussed for two days on the implementation the
main workpackages and tasks

Six Month Progress Meeting held at FBH
facilities in Berlin, Germany.
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ULTRAWAVE Dissemination
ULTRAWAVE partners presented the first results of the project in several conferences:
• “26th European Conference on Networks and Communications” (EuCNC2017), Oulu (Finland), 12th -15th June
2017. Claudio Paoloni presented the talk “Point to Multipoint at Millimetre Waves Above 90 GHz”.
• “European Microwave Week” (EuMW2017), Nuremberg, Germany), October 2017. Claudio. Paoloni gave a
presentation on ‘Wireless Communications Towards the 300 GHz”.
• “IET Colloquium on Millimetre-wave and Terahertz Engineering
& Technology 2018”, Birmingham, UK, 1st March 2018. Rupa
Basu gave a talk on ‘Wireless Communications Towards the
300 GHz”.
• Workshop “Towards TeraHertz Communications Workshop”,
organized by the European Commission Brussels, Belgium, 7th
March 2018. ULTRAWAVE coordinator, C. Paoloni, chaired
session 2, titled “Physical layer techniques for THz
communication” at the workshop and described the key
innovations of ULTRAWAVE through the presentation entitled
“Ultracapacity layer enabled by novel traveling wave tubes”.
Claudio Paoloni presenting ULTRAWAVE

Forthcoming events
ULTRAWAVE will be present in the next upcoming conferences:
• “IEEE Wireless Communications and Networking Conference” (WCNC 2018) to be held in Barcelona, Spain,
from the 15th to the 18th April 2018.
ULTRAWAVE coordinator, C. Paoloni, is co-organizer of the Industry Panel “Economics and Adoption of
Millimeter Wave Technology in Future Networks”.
• “IEEE International Vacuum Electronics Conference” (IVEC 2018), to be held in Monterey, USA, from the 24th
to the 26th April 2018.
C. Paoloni, R. Letizia, V. Krozer, M. Marilier, S. Boppel, A. Ramirez, B. Vidal, E. Limiti, R. Zimmerman, “Toward
100 Gbps Wireless Networks Enabled by Millimeter Wave Traveling Wave Tubes”.
• “European Conference on Networks and Communications” (EuCNC 2018) to be held in Ljubljana, Slovenia,
from the 18th to the 21st June 2018. A Special Session ““Terabit Wireless Transport for Networks Beyond 5G”,
has been organised and it will be chaired by Claudio Paoloni.
• “20th International Conference on Transparent Optical Networks” (ICTON 2018), Bucharest (Romania), from
the 1st to the 5th July 2018. B. Vidal will discuss the use of photonic technologies for mm-wave backhaul
networks.
• “European Microwave Week” (EuMW 2018) to be held in Madrid, Spain, from the 23rd to the 28th September
2018. A booth will be shared among several projects of the call.
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In the spotlight… Fibernova
We are going to focus in the last section of the newsletter on one of the industrial partners of ULTRAWAVE. In
this first issue, we are going to discover more details about Fibernova Systems.
Fibernova Systems is a small company located in Valencia, Spain,
that started in 2010 with a clear vocation towards setting new
landmarks in the Telecommunications Industry both in Wireless
and Optical communication fields.
With a strong scientific background provided by the Technical University of Valencia and its spin-off DAS
Photonics, together with the support of its main shareholder Fibernet, a major Spanish photonic systems
manufacturer, Fibernova is ideally positioned to reach its objectives of contributing to the Telecommunications
ecosystem with engineering services and high-value products.
In its first years, Fibernova acquired first-hand experience of the state of the art of the Telecommunications
networks with different turn-key deployments for Spanish operators. The company realized the importance of
field-testing new technologies before deploying them to real application environments. Small-scale
deployments, within controlled environments, together with well-defined testing protocols and training of the
installation personnel can provide time and money savings to companies willing to introduce new technologies.
In its short trajectory since 2010, Fibernova has participated in four EU-funded research projects: FIVER and
SARABAND in FP7, TWEETHER and ULTRAWAVE in H2020. Since SARABAND Project (2011), Fibernova has been
part of European consortiums being responsible for the Field Trial activities for different wireless technologies.
In H2020 ULTRAWAVE, the key is to demonstrate wireless communications at untapped frequency bands such
as 120 GHz and 300 GHz. Fibernova will devise a field trial tailored in terms of range, capacity and number of
nodes to be interconnected to the technology being developed in the consortium.

Deployment examples by Fibernova Systems
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In the spotlight… Fibernova Systems
Interview with Antonio Ramirez, Project Manager
at Fibernova, leader of ULTRAWAVE’s WP6
“System testing and proof of concept in realistic
scenarios”.
• How is working in a high-tech company like
Fibernova?
The participation of Fibernova in H2020 initiatives
such as the ongoing TWEETHER and ULTRAWAVE
projects provides us with a deep insight of the
research and development process leading to new
mm-wave components and systems that will allow
wireless communications in frequency bands that
could not be used with the current state of the art
of the technology.

Antonio Ramírez from Fibernova Systems

Being ready for the Field Trial of both projects is an important responsibility for us, after witnessing all the
efforts of our partners to overcome technological limitations and achieve the objectives of the program.
Fibernova’s main role is to contribute to the development process with an operational point of view and
prepare a testing environment within UPV Campus to test the developed equipment and prove its
performances. The latter implies that Fibernova is responsible of managing a campus-wide network linking
several buildings where the different wireless nodes can be tested, registering the achieved performances
during significatant periods (weeks, months) and correlating the results with weather conditions such as rain
intensity.
• What are the usual challenges that you face in your company?
The main challenges for Fibernova are ensuring the Field Trial runs smoothly, minimizing unexpected incidences
that could interrupt the performance assessment of the systems under test. In order to achieve that, every
system in the network needs to be monitored and key parameter indicators analysed to detect and possibly
avoid downtimes of the testing network. We have as well the need of continuously upgrading the network
performances to be able to test high speed networks such as ULTRAWAVE’s.
• What do you think is the most interesting fact about ULTRAWAVE project?
The ULTRAWAVE Project shall open the frontier of new frequency bands above 100GHz to the
Telecommunications industry. From the beginning of the project, the efforts of the scientific and industrial
partners to push the barriers of the technology are being outstanding. Being able to test in 2020, together with
UPV, the first prototypes of 120 GHz and 300 GHz communications systems to be developed in ULTRAWAVE is
an enticing perspective and a great motivation for the company to provide the consortium with valuable
contributions towards a successful demonstration.
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