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LETTER FROM
THE PRESIDENT

Innovation and

digital transformation
have an enormous
challenge: to leave

no one behind

Laura Vilagra Pons,

President, Minister
of Presidency of
the Government of Catalonia

2022 was a year of changes, challenges
and discoveries. In January 2023, | was
named the president of the i2CAT Founda-
tion. Becoming the first-ever female pre-
sident of the centre’s Board of Trustees is
anhonourand areminderthat technology
is here to help our society become more
inclusive. It needs to cover and work for
everyone, whichever their gender, origin,
income or residence.

i2CAT has been at the forefront of innova-
tion in Catalonia for almost 20 years. Led
by ateam that continually strives to reach
new heights, the centre has underpinned
a reference position in the European re-
search and innovation arena in recent
years. This leadership was reinforced
by the latest Horizon Europe results: 17
projects and nearly €7M in less than two
years. The organisation remains the third
institution in Catalonia that has obtained
more European funds within the Informa-
tion and Communication Technologies
branch.

Generating knowledge, advancing new
technologies, and exploring what is still
inconceivable tomostis whati2CAT does.
Its internationally recognised position in
5G/6G was given another boost in 2022
through the UNICO R&D programme, by
which i2CAT has started to develop 19 re-
search projectsinadvanced 5G and 6G for
anaggregate value of nearly €17M. These
projects, lasting until the end of 2024, will

facilitate access to ultra-fast broadband
in Spain and accelerate the deployment
of 5G. The centre's research capacity was
also recognised in Artificial Intelligence
and Space Communications, which, toge-
therwith 5G/6G, have obtained SGR grants
from AGAUR.

The i2CAT Foundation not only holds a
leading position in international research
but also contributes inestimably to the di-
gital strategies and policies of the Catalan
administration. In recent years, it has pla-
yed a crucial role in promoting initiatives
aligned with the 5G, Artificial Intelligence
and NewSpace strategies of the Gover-
nment of Catalonia. The centre’s partici-
pation in digital and innovation activities
is paramount to empower the adminis-
tration’s digital transformation and solve
social challenges in the territory. In the
European 2030 Digital Compass strategy
framework, i2CAT must play a key role in
fostering new initiatives with the Govern-
ment of Catalonia aligned with the vision of
asuccessful digital transformation based
on the empowerment of citizens and tech-
nological leadership, resulting in a more
resilient and prosperous society.

Collaborating with the private sector is
also a priority in establishing a genuinely
digital society that leverages the power
of advanced digital technologies to sus-
tain economic growth. To this end, i2CAT
establishes agreements with private
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companies to co-create and co-develop
innovative digital solutions that generate
economic and socialimpact. Last year, 20
private organisations partnered with i2CAT
and started their road to innovation.

All these milestones were only possible
thanks to the commitment of the talented
professionals that make i2CAT. The team
has been growing exponentially since
2015, reaching 200 staff in 2022 and al-
most tripling the number of people who
were part of the team in 20719.

The digital society of the future is already
here, but we still need to work towards
making innovation work for everyone and
leaving no one behind. For this reason, the
value offered by i2CAT and its contribution
to advancing the digital transformation of
Catalonia is invaluable.

| would like to congratulate the i2CAT team
on the excellent results of 2022 and invite
them to continue fortifying our research
and innovation ecosystem.
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FACTS
& FIGURES
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Growth rate
+34+,
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New projects
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Horizon Europe results

Total success rate: .
new projects

granted under the Horizon
Europe funding programme

COORDINATOR: TECHNICAL LEADER:
5 .
JINTEGER  X(3ain $eco

]
projects:
Pillar Il - Global challenges & European
Industrial Competitiveness.

1 project:
Pilar Il - Innovative Europe

projects:
2022 funding: : . .
BESNS (Smart Networks and Services Joint Undertaking)

6,8M=€

SMART
COMMUNICATION
COMPONENTS,
SYSTEMS AND
NETWORKS FOR
5G MID-TERM
EVOLUTION
SYSTEMS

RESEARCH FOR

REVOLUTIONARY SNS LARGE-SCALE
TE%HLIJ\IO(L)OGY EXPERIMENTAL SNS TRIALS

ADVANCEMENT INFRASTRUCTURES AND PILOTS
TOWARDS 6G

Stream A Stream B Stream C Stream D
(2 PROJECTS) (1 PROJECT) (2 PROJECTS) (1 PROJECT)




i2CAT — ANNUAL REPORT 2022

R&D projects
In execution

149

_ R&D on-demand

services

- Strategic projects and initiatives

with public administrations

Competitive
projects
In execution

.83

37

European
projects

04 22

Spanish projects
projects
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IMPACT-ORIENTED RESEARCH AND INNOVATION ACTIVITIES
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HIGHLIGHTS

In 2022, the i2CAT team achieved impressive research
results, continued supporting public digital innovation
policies and strategies to bring about the dlgltal =
society of the future, presented cutting-edge. S
and participated in pilots that offer
what technology will become in
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CORPORATE HIGHLIGHTS

Research activities

European research projects are at the core of i2CAT's activity. i2CAT has been the third-top Catalan institution in terms of funding return
in Horizon 2020 (2014-2020), with 40 projects in total, and has already obtained 17 Horizon Europe (2021-2027) projects. Out of those 17
projects, six are part of the first call of the 6G Smart Networks and Services (SNS) Joint Undertaking, the R&D European programme
directed at designing and facilitating advanced 5G and 6G technologies for the next generation of mobile networks.

These numbers are a confirmation of the centre’s strength in the EU research arena and a boost to continue contributing to the advance of
emerging digital technologies.

EU Research and innovation funding programmes  wvore \

*
PROJECTS COORDINATED BY FUNDACIO I2CAT

i2CAT RESULTS i2CAT RESULTS
“ FUNDING - FUNDING
: €16.8m / /M
Horizon | == Horizon | ==
rroxers | 2020 201478 mosers | Europe | 202122
A A A
Pillar 1l Pillar 11l BGSNS
Global challenges Innovative Gl hTe
& European Europe B ASE i ced
Industrial
PROJECTS | competitiveness PROJECT PROJECTS | Joint Undertaking
1 *
CONNECTING EUROPE FACILITY
(CEF DIGITAL): 8 1 1 2 2
PROJECTS PROJECT PROJECT PROJECTS PROJECTS
Digital, Industry Climate, Energy Food, Bioeconomy, Stream A Stream C
’ G UIlPE & Space & Mobility Natural resources, Smart communication SNS experimental
2 g th S Agriculture and Environment components, systems infrastructures
‘ " ey it w m and networks for 5G
m mid-term Evolution systems
DIDYMOS-XR
D =8 =
D 1 1
PROJECT PROJECT
ZeroSWARM I CODECO
DIGITAL EUROPE PROGRAMME oo ] cooeco sl FoEpmD
Research for revolutionary Large-Scale SNS
N technology advancement towards 6G Trials and Pilots
B
IR ETHER TARGET-X
Nz = lussicasy
 DIHACAT
4 & Digital Innovation Hub
* de Catalunya Future [ 5G Advanced ] [ Internet of Things ] Use cases

advanced
technologies

[ Cybersecurity ] [ Artificial Intelligence J

Satellite Communications

FUTURE OF INDUSTRY
CONNECTED AND AUTOMATED MOBILITY EHEALTH
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CARAMEL project results

In 2022, the H2020 CARAMEL project ended and pre-
sented its main results, opening a promising scenario
in innovative anti-hacking solutions for the future of
connected and automated cars. The project results
were compiled in the book “Artificial Intelligence-ba-
sed Cybersecurity for Connected and Automated
Vehicles”, published by Now Publishers Inc. It can be

consulted online in an open format. O\
- -

MORE N B
CARAMEL

5G Clarity tested 5G private
network architecture at Bosch
production plant

In March 2022, researchers from the Mobile Wireless
Internet (MWI) area of the i2CAT Foundation successfully
deployed and tested a new type of 5G private network
architecture at the Bosch company’s production plant
in Aranjuez (Madrid). The demonstration proved the ad-
vantages of combining 5G, WiFi6 and LiFi connectivity
systems in a real manufacturing environment.



https://www.nowpublishers.com/article/BookDetails/9781638280606
https://www.youtube.com/watch?v=RdvwWX_1Luw
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5G/6G research and outcomes

UNICO I+D 6G Programme

i2CAT's expertise in 5G, advanced 5G and the
emerging 6G was recognised by the Ministry
of Economic Affairs and Digital Transformation
of the Government of Spain and the European
Union — NextGeneration EU through the gran-
ting of 19 research projects for a total amount
of more than 16M<€ in the framework of the
UNICO I+D 6G programme. UNICO aims at
generating the knowledge needed to facilitate
access to ultra-fast broadband in Spain and
accelerate the deployment of 5G.

The 19 projects, which started in January 2022,
are grouped into six coordinated projects plus
an action to supportthe promotion of Telecom-
munications Engineering studies. i2CAT leads
all projects, executing 30% of the budget and
subcontracting the remaining 70% to large
companies, SMEs and research organisations
through public procurement procedures.

During 2022, the research centre has been
focused on reaching important collaboration
agreements in the call for tenders phase, and
2023 will mark the start of the execution of the
different research projects.

promotion
1 9 research of Telecom
projects

ECO6G

i2CAT organisedand hosted ECO6G in February
2022, an event that gathered key 5G and 6G
stakeholders to discuss 6G from a European
perspective. As one of the main actors in the
research and development of 5G networks,
i2CAT isdeterminedto shape theroadto 6G and
is already working on the future of connectivity
throughinitiatives like the 6G White Paper, which
presents the centre’s research perspective.

+30 international

speakers
250 publications

(] on social media

+16M€

Financiado por
T UN IC @ - la Unién Europea
A SRYS NextGenerationEU

MORE '\

A 600.000 =
QO 1K e

MORE N
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NewSpace activities

Enxaneta: a year in orbit | -‘;;?;,’.,,..W‘
i

The first Catalan nanosatellite, Enxaneta,
provided its first results in 2022 after a year
in orbit. It enabled a use case to offer cove-
rage assistance and sensor monitoring for
high-altitude vineyards in Tremp. The i2CAT
Foundation designed the satellite device used
toreceive sensor data.

MORE N

Institutional updates

Mrs Laura Vilagra Pons, Minister of the Presidency at the Government of Catalonia,
entered the i2CAT Foundation’s Board of Trustees as its new president.

The Board also incorporated:

Mrs Nuria Cuenca Leén
Secretary General of the Presidency,
Government of Catalonia.

Mr Tomas Roy Catala
general manager, Agencia de
Ciberseguretat de Catalunya.

Mr Josep Pallarés Marzal
rector, Universitat
Rovira i Virgili.

Mr Albert Qastellanos Maduell
CEO, ACCIO.

Mr Sergi Marcén Lépez
Secretary for Telecommunications
and Digital Transformation,
Government of Catalonia.

Mr Jordi Teixido Closa
vicerector,
Universitat Ramon LIull.

Mrs Gina Tost i Faus
Secretary for Digital Policies,
Government of Catalonia.



https://eco6g.com/
https://i2cat.net/shaping-the-6g-vision/
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Digital Innovation Policies & Strategies
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Digital transformation

1st-anniversary
Digital Catalonia Alliance

2022 marked one year of activity for the
DCA, which exceeded 455 members onits
first anniversary. The initiative also incor-
porated the DCA-Blockchain in collabo-
ration with the Centre Blockchain de Cata-
lunya (CBCat). Other milestones include:

business opportunities
were identified in
matchmaking events
‘I 2 challenges
solved

"

solutions
presented

BDCA Mol Mosltedigwer ooy ulembome

=Ter

noca Sec Meritxel Fineda pas | MRCEIRE

Arees 5G covered
the whole Catalan
territory

The Arees 5G project continues promoting
5G throughout the region through training
and dissemination activities, workshops,
concept trials, and laboratories. In 2022,
itunveiled the new 5G Area of Aran, thus
covering the whole Catalan territory. It
will boost sustainable mobility, improve
services in the territory, and promote the
localeconomy andtechnological training.

5G Areas
covering the whole
Catalan territory

trainings
and workshops

MORE '\

pilot
tests

Partnership with Agéncia
de Ciberseguretat de
Catalunya: Cybersecurity
Innovation Office (OIC)

In2022,thei2CAT Foundation reinforced its
partnership with the Agencia de Cibersegu-
retat de Catalunya (ACC) to continue adop-
tinginnovative solutions and cybersecurity
technologies, attracting funding, promoting
the Catalan cybersecurity ecosystem and
developing cutting-edge pilots.

@ AGENCIA DE
MORE CIBERSEGURETAT
DE CATALUNYA
Creation

of DIH4CAT

The DIH4CAT project kickstarted its acti-
vities in May 2022, becoming one of Euro-
pe’s first European Digital Innovation Hubs
(EDIH). It has established instruments to
contribute to SMEs’ and startups’ digitali-
sation, such as public funding callsand +40
training and networking activities. i2CAT, in
cooperation with Mobile World Capital Bar-
celona and UPC, is in charge of the Smart
Connectivity node, allowing businesses to
carry out viability studies, testing, validation,
prototyping, and training on cybersecurity
and technologies like 5G, loT, and holopre-
sence, as well as access to several tech la-
boratories in Catalonia.

PRS-

-'DIHQCAT

4| 4 Digltal Innovaticon Hub
¥ de Catalunya

MORE N

Innovative assets:
ImmAcc Player v2 and Sync-X

i2CAT strives to makeresearch outcomes contribute tothe localand
European ecosystems. In 2022, two of the most advanced assets
generated fromresearch projects were the ImmAcc Playerv2,aweb
playerenabling VR360 video and spatial audio consumption withan
interactive and hyper-personalised presentation of access service
content,and Sync-X, a set of software components and potentially
cloud server resources that associates distributed media players
and provides a group-based synchronised consumption experience.

The Media Internet team has developed both and they are prepared
tointegrate into third-party systems.

MORE N

5G Catalunya: Augmented reality
shopping at the Boqueria Market

The partners of the 5G Catalunya project demonstrated a novel
experience of virtual shopping through augmented reality that ena-
bles clients who cannot shopin personto do so remotely preserving
the experience. i2CAT designed and developed the Augmented
Reality Personal Shopper application, which runs over a private
5G network based on edge computing servers.

The Media Internet team has developed both and they are prepared
tointegrate into third-party systems.

VIDEO

CIDALI: Traffic risks and flows
detection and improvement thanks to
Al and Big Data

Withinaninitiative of the CIDAI, the i2CAT Foundation led the deve-
lopment of a system to detect traffic risks and flows on urban and
interurban roads based on Al and big data to proactively prevent
trafficaccidents by identifying risk situations and analysing traffic
flows to detect anomalous behaviour and reduce traffic jams. After
live testing in the C31 road and urban intersections in Barcelona,
the system demonstrated a success rate of over 83%.

VIDEO cIDAI for Datatech
and Artificial Intelligence

MORE N


https://www.youtube.com/watch?v=1Qbzw8W5Im0
https://www.youtube.com/watch?v=rkhpCoBjmds
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Organisation chart
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EVENTS, FAIRS
AND CONGRESSES

This year, i2CAT organised and participated in more than a hundred
events. In-person interaction and networking opportunities returned
in full during 2022, and i2CAT was there to share its knowledge and
demonstrate the unique advantages of advanced and emerging tech-
nologies. Opening research and digital innovation to citizens and terri-
tories were also essential to the 2022 activities, generating innovative
ideas through workshops and community sessions.

The centre also gained international recognition by hosting the first
edition of ECO6G, an event born to become a global reference point
for 6G discussions. i2CAT gathered distinguished and knowledgeable
policymakers, program leaders, industry representatives, users, and
critical academic players to explore what 6G will become.

100..

International
fairs
& congresses

Workshops
& training
sessions

ECO B3BNEW 32 0T sowrions

e " .
B NEREL o EucnCcs EMwWC

Barcelona

SMARTCITY

EXPO WORLD CONGRESS

5 MOBILE
WORLD CAPITAL.
BARCELONA

EVENTS, FAIRS AND CONGRESSES — 17
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ECO6G

The communications industry has set the ambitious goal to deliver 6G networks by 2030.
6G is expected to be a fundamental enabling technology that will help realise the United Na-
tions Sustainable Development Goals and the twin green and digital transition envisioned
by the European Commission. As a research and innovation technology centre focused on
digital technologies, i2CAT is determined to contribute to building 6G. To further explore
what 6G will become, the i2CAT Foundation organised the first edition of ECO6G, an event
addressed to the European Ecosystem on 6G.

The event was divided into six sessions:

* European Vision, focusing on the + 6G Community:

European SNS Joint Undertaking aresearcher’s perspective
* European Initiatives * The operator’s perspective on 6G
- 6G: What users need * The provider's perspective on 6G

EVENTS, FAIRS AND CONGRESSES — 18

22676

reproductions
on the online platform

600.000

people
reach

250

publications
on social media

+30

international
speakers

1K

interactions
on social media
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MWC 2022

The 2022 edition of the Mobile World Congress
meant returning to the presential version of this
unmissable event. i2CAT presented a prototype
of the nanosatellite Enxaneta and demonstrated
HoloMIT, a Holoportation prototype for a real-time
metaverse. It also announced the creation of a pri-
vate 5G network at the technical centre of Applus+
IDIADA to test connected mobility.

i2CAT, together with the Institut d'Estudis Espa-
cials de Catalunya (IEEC) and the Institut Carto-
grafic i Geologic de Catalunya (ICGC), was part

of the Government of Catalonia’s New Space
strategy booth, demonstrating the growth of this
emerging, innovative sector, its opportunities for
competitiveness and novel use cases that were
not feasible before.

During the congress, i2CAT achieved 18 digital and
printed media impacts. More than 2.000 people vi-
sited the event landing page and social media posts.

Demo CARAMEL
loTSWC 2022

The H2020 project CARAMEL, coordinated by
i2CAT's Cybersecurity area, showcased artificial
intelligence-based cybersecurity solutions for the
European Cooperative, Connected, and Automated
Mobility (CCAM) industry at the Testbed Area of
the 1oTSWC22. Visitors could better understand
CARAMEL solutions by participating in the daily
guided tours.

The project developed cybersecurity solutions
for the new generation of cars (autonomous cars,

5G-connected vehicles, electromobility and remo-
te-controlled vehicles). The project’s results miti-
gated cybersecurity-originated road safety risks by
applying a proactive method based on Aland machi-
ne learning techniques, introducing innovative an-
ti-hacking intrusion detection/prevention systems
for the European automotive industry.

EVENTS, FAIRS AND CONGRESSES — 19
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KNOWLEDGE
AND EXCELLENCE

As a mission-driven research and mnovatlon centre,
i2CAT stands for technological soverelgnt
“to strengthen the European research arena1n2C 2
the different centre’s research areas relnforced thell_,f_’:_ g
R&D activities. They carried out work that allowed /
fundamental advances and direct applications /
in crucial areas envisioned by the European
Commission to complete the double green and/ >
digital transition, such as Smart Cities, Cooperétlv D
Connected and Automated Mobility (CCAM), Digite |
Administration, E- Health Industry 4.0 and agrrcult re.
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KNOWLEDGE
& EXCELLENCE

IMMERSIVE
& INTERACTIVE

TECHNOLOGIES

SMART

NETWORKS CYBERSECURITY

& SERVICES

— SMART CITIES
5G,6G & 10T
CCA

& BLOCKCHAIN

COOPERATIVE, CONNECTED
AND AUTOMATED MOBILITY.

DIGITAL
ADMINISTRATION

E-HEALTH
INDUSTRY 5.0
AGRICULTURE

ARTIFICIAL
INTELLIGENCE

DIGITAL SOCIAL

TECHNOLOGIES

SPACE

COMMUNICATIONS

Research areas roadmap

KNOWLEDGE & EXCELLENCE — 21

As amission-driven research and innovation centre, i2CAT stands for technological sovereignty and wants
to strengthen the European research arena. To this end, during 2022, the different centre’s research areas
reinforced their R&D activities in 5G/6G, loT, immersive and interactive technologies, cybersecurity, block-
chain, artificial intelligence, space communications and digital social technologies.

Al-Driven Systems
+ Al-driven Systems Automation
- Beyond 5G/6G

- Collaborative Smart Networked
/Edge Systems

+ Drones, Robotics

+ Advanced Localization Solutions
- Industrial loT

+ Public Safety

+ Al-based Wireless Sensing

* Privacy

- Healthcare

+ Smart/Intelligent Surfaces

+ Industry 4.0, Logistics

SOME OF OUR PARTNERS:

AGENCIA DE 1r
CIBERSEGURETAT
DE CATALUNYA

GE,AN>T<) ‘ Open Cosmos SﬁTELlUE

TEAMZEELEZTia

*3® il -
.. CISCO, BLCOCK Simon

NEC r;;

mosaiclachor

BOSCH %))

5G, 6G & loT

- ORAN architecture for beyond 5G networks
- Core network extensions for NTN

- Internet of No Things

- Zero energy devices

+ Vehicular digital twins

- "Al-readiness” of Software & Network
management systems

- Elastic Slice modelling and
management extensions

+ Integration and harmonization
of NFV, MEC, Cloud-Native VIMs
/NFVOs Satellite-, and Security-related
elementsinthe NFV lifecycle

+ Network Virtualisation solutions
based on RINA, the Recursive
Internetwork Architecture

Distributed Artificial Intelligence

- Predictive models for risk
detection from data logs

+ Deep Reinforcement Learning
for Swarm Systems

« Audio classification with Deep
Learning methods from cloud
to Tiny ML

+ Multi-detection and multi-tracking
of objects with multi-modal
Computer Vision

- Deep Learning for calibration,
compression, recognition and
generation of volumetric content

+ Data Spaces Components based on
IDSA and Gaia-X architectures

- Cognitive clouds functions based on Al

- Stretched distributed
and federated Data Lakes

Media Internet Technologies
+ Real-time multi-user holoportation
» Immersive video

+ Volumetric video

+ Scalable communications

+ Point Cloud Compression

+ Stream Synchronization

» Multi-camera 3D reconstruction

+ Supersampling and denoising

+ Quality of Experience

+ Adaptive and low-latency streaming

Cybersecurity & Blockchain

- Cyber Security as a Service

- Risk Assessment and management

« Privacy Enhancing Technologies (PET)
« Data Security and Privacy.

+ ldentity Management.
Self-Sovereign Identity (SSI)

+ Zero Knowledge Technologies
& Verifiable Computation

« Web 3.0: Decentralized services,
governance systems
and new economic models

+ Decentralised solutions and service
automation for 5G and 6G network
management and orchestration.

- Data availability & Decentralized storage

- Data sharing and monetisation while
preserving privacy and control.

Space Communications

- Sateliot-i2CAT development of Next-Generation
Narrowband Internet of Things (NTN NB-IoT)
to ensure strict adherence to 3GPP standards.

- Development software virtualisation in space.

- Creation of advanced constellation simulation,
management, and orchestration tools.

- Transcelestial-i2CAT implementation of
intersatellite communication protocols, which
will enable the deployment of satellite networks.

Digital Social Technologies
+ Social technologies and regional development
+Regional and local innovation ecosystems design
+ 4H Collaboratories, living labs & community building
« Social and digital innovation
- Co-creation, co-design and validation of socio-
technical products and services (Usability, UXR)
+ Adoption of new technologies,
lifestyles & cultural values
- Impact of social and digital
technologies & qualitative studies

+ Technoanthropology
+ Design, implementation and evaluation

of innovation policies and strategies
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EU funding programmes for research and innovation

i2CAT has a leading role in numerous European research projects that set the way in cutting-edge technologies such as 5G and 6G, VR, Internet of Things, Artificial
Intelligence, Cybersecurity, Blockchain and Space Communications. The centre has achieved great success within the Horizon 2020 and the Horizon Europe funding
programmes and has become a benchmark at a European level in mission-oriented R&D activities in advanced digital technologies.

Horizon Europe projects

i2CAT has obtained 19 projects un-
derthefirst call of the Horizon Europe
programme, the EU’s key funding pro-
gramme forresearch and innovation,
with total funding of more than 7 M€.
The centre has gained ten projects
linked to three of the six clusters into
which Pillar Il = Horizon Europe (Glo-
bal Challenges & European Industrial
Competitiveness) is divided:

- Digital, Industry & Space (8)
- Climate, Energy & Mobility (1)

- Food, Bioeconomy, Natural resources,
Agriculture and Environment (1)
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Another project is linked to Pillar Il —
Horizon Europe, “Innovative Europe”,
to stimulate market-creating break-
throughs and ecosystems conducive
toinnovation.

The remaining six projects are part
of the Smart Network and Services
(SNS) Partnership, which aims to
foster European technological lea-
dership in digital and future enabling
technologies based on 5G Advanced
and 6G. i2CAT has active participa-
tion in the four streams of the SNS,
ensuring contributions to the design
of 5G Advanced (Stream A), the exe-
cution of large-scale demonstrations
of 5G for verticals (Stream D), as well
as the design of 6G (Stream B) and
the future experimental platforms for
the next generation (Stream C).

These excellent results will ensure

0§~
BEGREEN

BeGREEN will take a holistic view
to provide evolving radio networks
that accommodate increasing
traffic and service levels and
consider power consumption as a
factor. Determining the metrics by
which power consumption should
beincluded is a key feature of the
project. An obvious first stage

will be to consider the energy
cost. Societal factors linked to

the necessary reduction in global
emissions will also be considered.

S~ TEADAL

TEADAL aims to provide key
cornerstone technologies to
create stretched data lakes
spanning the cloud-edge
continuum and multi-cloud,
providing privacy, confidentiality,
and energy-efficient data

*{DECO

i2CAT participates as the

technical coordinator of XReco,
aresearch project launched in
September 2022 oriented at
empowering the media sector in
Europe and other members of the
tourism and mobility industries
through innovative solutions
based on emerging technologies
(Al, blockchain, Virtual Reality).
XReco will create a new data-
driven ecosystem for the media
industry, facilitating data sharing,
search, discovery, and supporting
news and entertainment content
creation. The focus will be on
creating and (re-)use of location-
related 2D and 3D assets and
developing XR experiences.

5Gq
6G-XR aims to strengthen
European leadershipin 6G

X

ain

XGain fosters a sustainable,
balanced, and inclusive
development of rural, coastal, and
urban areas by facilitating access
to relevant stakeholders such

as municipalities, policymakers,
farmers, foresters, and their
associations, to a comprehensive
inventory of smart XG, last-

mile connectivity and edge
computing solutions, and of
related assessment methods.
The overall project objective is to
deliver a Knowledge Facilitation
Tool, facilitating business model
development and supporting
decision-making in the selection
of an ecosystem of technologies
that consist of connectivity
options and edge processing
solutions. By following a multi-
actor and practitioner oriented
approach and by coherently
assessing their socio-economic

1 ZEROSWARM

Zero-SWARM is a mission

to achieve climate neutral

and digitised production via

a multidisciplinary, human
centric, objective oriented
innovative approach resulting

in technical solutions for open
swarm framework, non-public
5G network, active information
continuum and digital twin. It
establishes a unique forum where
separately maturing technologies
of 5G and cloud-edge continuum,
data technologies and analysis
(including data spaces and
GAIA-X) and operational
technology (automation and
agility) break their siloes toco-
design and co-create through

10 trials. It will showcase

key achievements such as

smart assembly, sustainable
powertrains, 5G powered

PLCs for real time distributed

PROJECTS

/e

management. The TEADAL and techno-environmental
data lake technologies will

enable trusted, verifiable and
energy-efficient data flows,
bothin a stretched data lake

and across a trustworthy
mediator-less federation of them,
based on a shared approach

for defining, enforcing, and
tracking privacy/confidentiality
requirements balanced with

the need for energy reduction.

control systems, 5G enabled
process aware AGVs, mobile
intelligent agents for zero plastic
waste, and remote quality
control for zero defect resilient
manufacturing, among others.

technologies by enabling next-
generation eXtended Reality (XR)  effects, XGain aims at: increasing
services and infrastructures that systemic resilience and energy
will provide beyond state-of-the-art  efficiency; contributing to
capabilities towards the 6G era. climate mitigation; and reducing
Forthat purpose, the project will the digital divides between
develop an experimental multisite  different types of citizens,
Research Infrastructure (RI) to farms, sectors and regions.
provide a validation platform

forvarious 6G use cases by

developing enablers for networking

and computing, radio access

technologies beyond 5G, enablers

for XR services with the in-build

federation, trial management,

abstraction tools as well as energy

measurement frameworks.

that i2CAT keeps on contributing to
the design, development, and testing
of future digital technologies, inclu-
ding 5G, 6G, the Internet of Things,
Cybersecurity, Satellite Communi-
cations, and Artificial Intelligence,
all of them at the service of enabling
disruptive use cases, such asthose
based on VR and immersive expe-
riences, Connected and Automated
Mobility, Industry 4.0, eHealth, and
many more.
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Horizon 2020 projects

i2CAT has been the third-top Catalan institution regarding funding return in Horizon 2020. The programme has granted
40 projects to i2CAT in the 2014-2020 period, rising to almost 17 M€.

cg

5GZORRO

In October 2022, the 5G ZORRO consortium
celebrated the project’s Final Event to
present the latest results and outcomes on
the ambitious goal stated at the initial stage:
to define solutions for the 5G evolution in
longer terms, having Zero-touch automation,
security, and trust among multiple parties
through blockchains, network slicing across
ubiquitous computing and connectivity

as key aspects of the investigation.

During the session, the researchers
involved in the project also presented

some demos and the 5G ZORRO platform,
instantiated in each operator domain to
share heterogeneous types of resources
(i.e. spectrum, virtualised radio access,
virtualised edge/core, software-defined
WAN, etc.) across multiple operators

and infrastructure/resource providers.

5G-CLARITY aims at developing and
demonstrating a beyond 5G system for
private networks integrating 5G, Wi-Fi, and
LiFitechnologies and managed through
Al-based autonomic networking. The
project brings forward a system design for
beyond 5G private networks that addresses
spectrum flexibility challenges, delivery of
critical services, and autonomic network
management. 5G-CLARITY aims to be
instrumental in securing the leadership of
Europe in the growing markets of private 5G
networks and 5G for factory automation.

DAEM N

DAEMON develops and implements
innovative and pragmatic approaches to
Network Intelligence design that enable
high-performance, sustainable and
extremely reliable zero-touch network
systems. To this end, DAEMON relies

on end-to-end coordination of Network
Intelligence-assisted functionalities
deployed in both control and user planes.

()
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CARAMEL
In2022, the H2020 CARAMEL project
ended by opening a promising scenario
in innovative anti-hacking solutions for
the future of connected and automated
cars. At the end of August, the project's
consortium, integrated by 15 organisations
from 8 European countries and 3 Korean
partners (ETRI, KATECH and MOBIGEN),
presented their main results and some
simulations to the experts of the European
Commission. The final review meeting
marked the end of the 33-month project,
which applies a proactive approach based
on Artificial Intelligence and Machine
Learning techniques to detect and
prevent potential cybersecurity threats to
autonomous and connected vehicles. The
project results were compiled in the book
“Artificial Intelligence-based Cybersecurity
for Connected and Automated Vehicles”,
launched in December 2022. The book has
been published by now Publishers Inc and
can be consulted online in an open format.

RESPOND-A project aims to develop
technologies based on 5G wireless
communications, augmented and virtual
reality or autonomous robots to optimise
first responders’ work. RESPOND-A allows
first responders to test these technologies
and see how efficiently they can be
applied within diverse disaster scenarios.
With these technological advances, first
responders can better predict and assess
incidents and safeguard themselves
before, during and after disasters.

;MED
The EUis gearing up to integrate European
road and rail transport with 5G technologies
that will function seamlessly across borders,
enabling connected and automated mobility
(CAM). The EU-funded 5GMED project is
addressing this goal along the Mediterranean
core network corridor, specifically the
cross-border connection between Barcelona,
Spain and Perpignan, France. Scientists
plan to test new technologies to deliver both
cooperative connected and automated
mobility (CCAM) and future railway mobile
communication system (FRMCS) services.
The CCAM demonstration will include
remote and autonomous driving enabled by
extensive sensor deployment along the roads
for Al-powered traffic management. FRMCS
services willinclude real-time analysis of
high-speed trains via camera data as well as
high-speed internet service to passengers.
Both will integrate media services for
passengers to ensure the seamless
migration of functionality across borders.

Connecting Europe Facility
(CEF Digital) projects

Supporting the Strategic Deployment Agendas for the EU Corridors (GUIDE).

The GUIDE project will coordinate the development of the 5G Strategic De-
ployment Agenda (SDA) in the field of Connected and Automated Mobility.
It will facilitate future CEF2 projects based on the evolution of SDA. This will
include the development of deployment roadmaps, cooperation models and
‘best practice’ approaches to regulation combining input from CEF projects
with stakeholder feedback. It will also collect and share best practices from
the first round of CEF2 Study and Deployment projects to achieve common
approachesacross projects leading to a coherent deployment of 5G corridors
across the EU.

= G RDE
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Digital Europe projects

The Digital Innovation Hub of Catalonia (DIH4CAT) was launched in May
2022 as a non-profit regional innovation ecosystem coordinated with the
main digitization support agents in Catalonia, to meet industry challenges
(especially SMEs) and public administrations. It is constituted following the
Digital Innovation Hubs model established by the European Commission.
The i2CAT Foundation, in cooperation with Mobile World Capital Barcelona
and UPC, is in charge of the Smart Connectivity node. It allows businesses
to carry out viability studies, testing, validation, prototyping, and training on
cybersecurity and technologies like 5G, loT, and holopresence, as well as
access to several tech laboratories in Catalonia.
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UNICO I+D 6G
Programme

i2CAT has obtained 19 research projects for a total amount of more than 16 M€ within the UNICO [+D
6G, aresearch programme funded by the Ministry of Economic Affairs and Digital Transformation
of the Government of Spain and the European Union - NextGeneration EU within the framework
of the ‘Recovery, Transformation and Resilience Plan’. The main objective of UNICO I+D 6G is to
facilitate access to ultra-fast broadband in Spain and accelerate the deployment of 5G.

The 19 projects, which started in January 2022, are grouped into six coordinated projects plus
an action to support the promotion of Telecommunications Engineering studies, particularly
emphasising gender equality and the international arena. i2CAT leads all projects, executing 30%
of the budget and subcontracting the remaining 70% to large companies, SMEs and research
organisations through public procurement procedures.

6G ENABLERS: The project
aims to design and prototype
6G enablers based on artificial
intelligence, distributed ledger
technologies and cybersecurity.

6G TWINROAD: This project
proposes using 6G technologies
to create digital twins for
connected and autonomous
mobility (CAM). State-of-the-art
technologies, such as simulation
platforms, advanced HD maps
with volumetric information,
and artificial vision algorithms,
will be used to evaluate the
characteristics of the mobile
network in urban and interurban
mobility environments.

6G SatNet: Deployment

of satellite non-terrestrial
networks (NTN). The project
leverages constructing a

5G core compatible with
non-terrestrial networks and
developing new routing and
access medium protocols.

19

RESEARCH
PROJECTS

Open6G: The Open RANS for
Revolutionary 6G Systems
project conducts applied
research on open RANs
currently underway to design
and develop a 6G-based
open test platform for the
new network and sensing
applications related to
intelligent surfaces.

6GSMART: This project
aimsto use 6G technology
toimprove cyber-physical
systems for smart production.
These systems are based on
5G/6G private networks, time-
sensitive networks, artificial
intelligence techniques and

Cloud Continuum environments.

6G-OpenVerso: It pursues

the design, implementation,
evaluation and demonstration
of 5G/6G testbeds that will
allow scientific experimentation
of the next generation of

the metaverse and future
extended reality services
inopen 6G ecosystems.

The Plan for the Promotion of
Telecommunications Studies
(PPET) is a transversal activity
toall the projects of the UNICO
|+D 6G programme. Its main
objective is to promote vocation
in Telecommunications early

to boost talent, particularly
inadvanced 5G and 6G.

The Official College of
Telecommunications Engineers
(COIT) coordinates the

initiative, and all the entities
funded within UNICO 4D 6G,
including the i2CAT Foundation,
contributetoit. The project
contemplates six areas of action:

- Area 1: Students up
to 14 years old

- Area 2: Students from
14to 18 years old

- Area 3: Undergraduate
students

+ Area 4: Master’s students
- Area 5: International students

+ Area 6: Women's vocations
in Telecommunications

T2 UNICC

14D 66

Financiado por
la Unién Europea
NexiGenerationEU
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Talent
in research

i2CAT is always striving for excellence to increase the centre’s
scientific competitiveness. In 2022 it continued to invest in re-
search and innovation talent to maintain its scientific and tech-
nological leadership.

Marie Sktodowska-Curie
Innovative Training Networks

In 2022, two researchers joined i2CAT under the programme within the project
5GSmartFact.

E- ' SGSMARTFACT

Programa Investigo

In 2022, two researchers joined the Media Internet and Space Communications
areas under the programme.

i2CAT is also committed to academic training initiatives that boost young re-
searchers’ personal and professional development. In 2022, the research cen-
tre hosted three visiting researchers actively involved in several projects led by
different areas. A visiting researcher from the Universidad Carlos Il of Madrid
participatedin aresearch stay in the Al-Driven Systems area withinthe MSCA IF
programme. An NTT Communications Science Laboratories (Japan) resear-
cher conducted another research stay in the Media Internet area. Finally, i2CAT
welcomed a visiting researcher from Yeungnam University (South Corea), who
joined the Mobile Wireless Internet area.
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Research outcomes;
assets and valorisation
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Ati2CAT, research outcomes are a means to continually contribute to research and innovation in the local and European ecosystems. In 2022, the i2CAT team developed
several technology assets due to work on various projects.

3DSAR

3DSAR is a single-Drone 3D cellular
Search and Rescue Solution Levera-
ging 5G-NR developed by the Al-Driven
Systems area. Its design comprises
flve main building blocks to improve
the localisation accuracy of state-of-
the-art systems. It shows an upgrade
in positioning error results for single
drone solutions compared to 2D and
3D fixed trajectory approachesinstead
of 3D dynamic prediction trajectory
solutions. 3DSAR would interest First
Responders (firefighters, law enfor-
cement, military, etc.) for Search and
Rescue operations.

ImmAcc Player v2
& Sync-X

The ImmAcc Player v2 provides anew
set of presentation methods for acces-
sibility content adapted to 360 video
scenarios. It consists of a web player
that enables VR360 video and spatial
audio consumption, augmented with
aninteractive and hyper-personalised
presentation of access service con-
tent (subtitles, audio description and
sign language) via accessible user
interfaces.

Sync-X consists of a set of software
components and potentially cloud
server resources that can associate
distributed media players and provide a
group-based synchronised consump-
tion experience, both in the context of
multi-screen setups and social viewing
setups with multiple remote users.

Both have been developed by the Media
Internet team and tested as research
outcomes from the ImAc, Immersia
TV, ViViM and Respond-A projects.
These two outcomes are prepared to
integrate into third-party systems and
arein search of licensees.

MOTCAM:
Mobile Object
Tracking with CAmeras

MOTCAM is a product prototype to
analyse events in mobility. It includes
a set of tools and algorithms needed
to deploy the complete system: from
the camera calibration to the visualisa-
tion and analysis of the events. It can
be updated and modified based onthe
client’s preferences to automatically
detect traffic risks and flows, allowing
administrations to implement proac-
tive prevention plans to substantially
reduce traffic accidents and pollution.
The technology has been validated
in real roads through videos from the
Servei Catala de Transit. It is currently
being considered for exploitation within
amobility data space.

MOTCAM is the main result of the
PAI-Mobility project within CIDAI and
is a development of the DAl area.

SPECTOKEN:
Spectrum Trading
based on NFT

i2CAT is exploring a future in which
spectrum will be a resource assigned
dynamically,improving or complemen-
ting spectrum assignations made by
regulators. SPECTOKEN represents the
right to use a spectrum resource. It
describes the spectrum resource as a
unique combination of the frequency
range(s), duration (start time to end
time), geographic area, and beneficiary
(theentity with the rightto use the spec-
trum). Based on Non-Fungible Tokens
(NFT),aspectokenis unique, non-inter-
changeable and non-fractionable. The
resource that a spectoken represents
may be traded, but the trade will result
inanew spectoken that represents the
new entitlement.

This prototype application has alre-
ady raised interest from regulators to
widen their concept of dynamic spec-
trum sharing.

V2X Reference Kit

The Vehicle-To-Everything (V2X) Re-
ference Kit is a software library of
parameterisable V2X applications
and API. Itincludes the transport, ne-
twork, security, management and ac-
cess layers of the ETSI C-ITS protocol
stack integrated into a containerised
(Docker) version of Vanetza. It also
provides an easy-to-use interface be-
tween the ETSI C-ITS protocol stack
andthe external software applications
(facilities layer).

Itaims to facilitate and accelerate the
development and integration of sof-
tware applications on vehicles, vulne-
rable road users (VRU), and roadside
infrastructure that requires the ex-
change of V2X messages (compliant
with ETSI standards) with other actors
of the V2X ecosystem.

TheKit,adevelopmentofthe MWl area,
was created within the framework of
different public and private projects. It
has been tested in real environments
and for different use cases.
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Research publications

Excellence, cooperation, openness, inspiration, and commitment are i2CAT's hallmarks. In 2022, the research areas of i2CAT worked
to produce relevant scientific results to contribute to the general advancement of digital technologies and to boost standard bodies
such as ETSI and IS0O. i2CAT is committed to making its scientific outcomes available to everyone and also giving further visibility to
the results achieved by its researchers.

In 2022 the research areas produced
42 scientific contributions. These
publications included Journals,
Conferences, Workshops and Book

Chapters.

L/
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Journals
O
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ﬂmm Conferences
Workshops

Books

Book Book
chapters

The main publications of 2022 are the following ones:

- Garcia-Aviles, G. and Garcia-Saavedra,
A.and Gramaglia, M. and Costa-Perez,
X.and Serrano, P. and Banchs, A.,
“Nuberu: Reliable RAN Virtualization in
SharedPlatforms.” In: The 25th Annual
International Conference on Mobile
Computing and Networking. 2021, pp.
1-16.

+ E. Carmona-Cejudo, F. ladanza and

M. S. Siddiqui, “Optimal Offloading of

Kubernetes Pods in Three-Tier Networks,”

2022 |IEEE Wireless Communications and
Networking Conference (WCNC), Austin,
TX,USA, 2022, pp. 280-285, doi: 10.1109/
WCNC51071.2022.9771724

+T.Cogalan, D. Camps-Mur et al.,

“5G-CLARITY: 5G-Advanced Private
Networks Integrating SGNR, WiFi, and
LiFi," in IEEE Communications Magazine,
vol. 60, no. 2, pp. 73-79, February 2022.

+Montagud, M., Li, J., Cernigliaro, G. et al.
Towards socialVR: evaluating a novel
technology for watching videos together.
Virtual Reality 26, 1593-1613 (2022)

- T. Kellermann, R. P. Centelles, D. Camps-
Mur, R. Ferrus, M. Guadalupiand A. C.
Augé, “Novel Architecture for Cellular loT
in Future Non-Terrestrial Networks: Store
and Forward Adaptations for Enabling
Discontinuous Feeder Link Operation,”in
|IEEE Access, vol. 10, pp. 68922-68936,
2022

+ M. T. Ortiz, O. Sallent, D. Camps-Mur, J.

E. Escrigand C. Herranz, “Analysis of
Vehicular Scenarios and Mitigation of
Cell Overload due to Traffic Congestions,”
2022 |IEEE 95th Vehicular Technology
Conference: (VTC2022-Spring), Helsinki,
Finland, 2022, pp. 1-6, doi: 10.1109/
VTC2022-Spring54318.2022.9860570.

+ E. Coronado et al., “Zero Touch
Management: A Survey of Network
Automation Solutions for 5G and 6G
Networks,” in [EEE Communications
Surveys & Tutorials, vol. 24, no. 4, pp.
2535-2578, Fourthquarter 2022

- J.S. Camargo, E. Coronado, B. Gémez,

D. Rincon and S. Siddiqui, “Design of
Al-based Resource Forecasting Methods
for Network Slicing,” 2022 International
Wireless Communications and Mobile
Computing (IWCMC), Dubrovnik, Croatia,
2022, pp. 1064-1069, doi: 10.1109/
IWCMC55113.2022.9824551

« Edited by Jordi Guijarro Olivares, i2CAT,

Spain; Peter Hofmann, Deutsche Telekom
Security, Germany; Petros Kapsalas,
Panasonic Automotive Systems Europe,
Greece; Jordi Casademont, Universitat
Politécnica de Catalunya, Spain; Saber
Mhiri, i2CAT, Spain; Nikos Piperigkos,
University of Patras, Greece; Rodrigo
Diaz, ATOS, Spain; Bruno Cordero, i2CAT,
Spain; Jordi Marias, i2CAT, Spain; Adrian
Pino, i2CAT, Spain; Theocharis Saoulidis,
SIDROCO, Cyprus; Josep Escrig, i2CAT,
Spain; Choi You Jun, KATECH, South
Korea; Taesang Choi, ETRI, South Korea.
“Artificial Intelligence-based Cybersecurity

for Connected and Automated Vehicles”

- C. M. Stefanovic, A. G. Armada and X.
Costa-Pérez, “Second Order Statistics of
-Fisher-Snedecor Distribution and Their
Application to Burst Error Rate Analysis of
Multi-Hop Communications,” in IEEE Open
Journal of the Communications Society,
vol. 3, pp. 2407-2424,2022

- C. Delgado, L. Zanzi, X. Liand X. Costa-

Perez, “OR0OS: Orchestrating ROS-driven
Collaborative Connected Robots in
Mission-Critical Operations,” in 2022
|IEEE 23rd International Symposium on a
World of Wireless, Mobile and Multimedia
Networks (WoWMoM), Belfast, United
Kingdom, 2022 pp. 147-15

( RESEARCH PORTAL OF CATALONIA (CORA.PRC)>
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https://nowpublishers.com/article/BookDetails/9781638280606
https://nowpublishers.com/article/BookDetails/9781638280606
https://portalrecerca.csuc.cat/G63262570?locale=en


RESEARCH

AND INNOVATION
FOR THE SOCIETY
AND THE TERRITORY

I2CAT is committed to improving our society.

To do so, the centre works to empower citizens
digitally, enhance inclusion and prevent the digital
divide. From local projects to international initiatives,
i2CAT puts technology at the service of people.
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RESEARCH AND INNOVATION
FOR THE SOCIETY AND THE TERRITORY

Col-laboratori
Catalunya
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One of i2CAT's undertakings is improving the quality of life of citizens. Making cutting-edge technology available and accessible to everyone will
enable full-scale digital transformation and prevent the digital divide.

The Col-laboratori Catalunya initiative aims to
deploy an interconnection model of social and
digital innovation throughout Catalonia, with the
collaboratories as the cornerstone of the Digital
Social Innovation ecosystem.

The initiative fosters collaboration networks be-
tweenthe five main actors of the Quadruple Helix
innovation model: citizens, public administrations,
private companies and academia. These collabo-
rative networks leverage their stakeholders’ exper-
tise, resources and ideas to promote innovation
and address social and digital challenges in the
territory. The resulting processes span fromiden-
tifying shared challengesto co-creating solutions.

This projectis fostered by the i2CAT Foundation,
with the support of the Secretariat for Digital
Policy of the Government of Catalonia.

In 2022, Col-laboratori Catalunya made significant
strides by increasing the number of entities and
participants involved in the initiative and its terri-
torial reach. With more stakeholders on board, the
initiative is well-positionedto create aninterconnec-
ted social and digital innovation model throughout
Catalonia.

@ Collaboratori
CatSud

+600

people
engaged

+900

potentially
identified

entities to be part
of the initiative

14

divulgation
and educational
sessions

One of the main milestones of 2022 was the evo-
lution of CatAnoia, which comprised only Anoia
region, into CatCentral, adding Garraf, Alt and
Baix Penedes, Bages, Osona, Valles Oriental and
Valles Occidental, as a response to the growing
interest from stakeholders to be part of the ini-
tiative. The restructuring of CatCentralhas been
undertaken while also working towards conso-
lidating CatNord, created in 2021, and CatSud,
the first col-laboratori to achieve management
autonomy.

@ Collaboratori
CatNord

@ Collaboratori

CatCentral

Col-laboratori Catalunyaalso worked and coopera-
ted closely with participating entities. By providing
expertresources, methodological guidance, digital
tools, education and knowledge, the initiative has
spurred the appearance of new innovation pro-
jectsthroughouttheterritory, such asthe Makea-
thon 2022 Riu Anoia (CatCentral), the 5Ghato to
identify 5G opportunities (CoEbrelab, CatSud) and
the Tst Drone Course for FP faculty in Catalonia.

It was a year of continued support for the thematic
initiatives launchedin 2021, specifically in the health
and education sectors, two of the most heavily im-
pacted sectors during the pandemic. As a result:

+ The Col-laboratori de Salut i Benestar joined
the European project INTEGER, coordinated
by i2CAT, aimed at accelerating the integration
of social actors into the European innovation
ecosystem, which will specifically focus on
Healthy Living Collaboratory.

- The Educolab partnered with five education
centres in Catalonia to develop awareness and
knowledge of advanced digital technologies
(drones, cybersecurity, IoT, 5G) among profes-
sionals, preparing them to face new challenges.

+ The initiative was presented to more than 400
high school students during the Video Art Game
Experience, a cultural event related to the digital
industry and video. VAG, an active member of
CatSud, organised the event.

TN Generalitat de Catalunya

Departament d’Empresa
S i Treball
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TDABG
RURAL

This project aims to define a deployment model for 5G technology with
the maximum benefits and minimum investment to accelerate the
development of 5G connectivity in rural areas of Catalonia and thus
improve competitiveness and services.

TDA 5G Rural is a research and innovation project promoted by the Generalitat of Catalonia within
the framework of its Digital Catalonia strategy and led by the i2CAT Foundation. The main objective
is to define the best technical-economic model for deploying 5G in rural areas with low population
density under a Public Private Partnership (PPP) scheme involving operators, manufacturers and

public administration.

The project focuses on three fields:

- Deployment of an experimental 5G network
infrastructure in El Moll6 industrial area in
Méora la Nova (Ribera d’Ebre). This laboratory
must enable the validation of a multi-operator
model,an FWA-based broadband connectivity
approach, and a business model for rural en-
vironments. It is a pioneering experience de-
ploying atestenvironment offering a dedicated
network of remote rural settings and a network
of medium-sized cities.

+ Including a distributed OpenStack-based
private Cloud to complement this pioneering
network to host applications designed for the
edge, with areal need for the service. This will
validate the behaviour of two environments
overlapping in the territory, enabling the de-
ployment of use cases explicitly oriented to
the rural environment.

+ Deployment of an outdoor infrastructure using
the experimental spectrum in the 5G band to
implement a use case on home hospitaliza-
tion, together with partners TIC Salut Social,
Masimo and Philips.

HOME HOSPITALIZATION USE CASE:

Shiut Social 0MﬂSiM0 PHILIPS

Implementing X-Gain will complement these
use cases. This Horizon Europe project aims at
creating a high-tech ecosystem to reduce the
digital gap between urban and rural areas in Eu-
rope. Within the project, the i2CAT Foundation
will lead a pilot based on applying 5G drones for
services with high demand in rural areas. Those
5G drones will monitor plantations and forests
in real time to prevent natural disasters, such as
fires, and optimise resources (water, fertilisers or
treatments for pest control).

Xin

”ﬁ Generalitat
1l de Catalunya

RESEARCH AND INNOVATION FOR THE SOCIETY AND THE TERRITORY — 29

Arees 5G is a project that works to boost the Catalan 5G ecosystem,
avoid a digital divide in rural areas and transform Catalonia into an
international benchmark for 5G

The Arees 5G promote 5G throughout the region through training and dissemination activities,
workshops, concept trials, and laboratories. They mainly aim to define a model of broadband
connectivity away from urban areas through a high-capacity radio deployment that is tested in
different meteorological conditions, analysing technical parameters, costs of unfolding and eco-
nomic viability. The strategy is to create a permanent infrastructure and ecosystemin the territory.

The Government of Catalonia promotes the project in collaboration with i2CAT, Mobile World
Capital Barcelona, and territorial institutions.

In 2022, the project achieved coverage of the whole Catalan territory with the new 5G Area of

Aran. Other highlights of the initiative include:

« 5 pilots
-Banc PIRA (Ponent): a new model

of 5G-connected urban furniture
and scooter parking

- Baixada de falles (Alt Pirineu): 5G connection
for media broadcast in remote locations

- Aiglies de Catalunya (Terres de |'Ebre):
5G for real-time water consumption monitoring

- UFEC- Esports Igualada (Penedés): live
broadcast of sporting events through
5G connectivity for Al cameras

- Vall d’Aran Artiga de Lin (Aran): broadband
satellite connectivity for shelters
inremote mountainous areas

+ 8trainings
- 3 workshops
+ 4 congresses

AT Generalitat
de Catalunya

i MOBILE
[ N |}y e
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FORGING intends to become a participatory forum aimed at catalysing
multiple stakeholders from different sectors (academia, industry,
society, policymakers, etc.) to contribute to innovation journeys. It will
also promote the co-creation and absorption of disruptive enabling
technologies expected to bring about major transformative shifts from

a social and sustainable perspective.

In October 2022, the i2CAT Foundation joined
FORGING (Forum for Emerging Enabling Te-
chnologies in Support to the Digital and Green
Transitions through Value Sensitive Innova-
tions), a Horizon Europe research and innovation
project funded by the European Commission with
almost 2.5 million euros. It involves 6 European
partners, including research organisations and
private companies.

The i2CAT Foundation has extensive experien-
ce cooperating with the innovation ecosystem
to make social changes and reality and digitally
empower citizens. The centre will work within the
projectto develop a pioneering methodology ba-
sedon a value-sensitive innovation process that
promotes new technological paths attentive to
the environment and society. The project con-
templates 3 different phases:

1. Technological discovery with the help
of academia and industry to detect the
first signs of emerging technologies.

2. Social confluence exploring social
desirability and social impact.

3. The openness of complete
co-creation to the broader community
to develop concrete use cases

The project contemplates six major technology
areas:

* Human-centric solutions &
human-machine interaction

* Bio-inspired technologies
and smart materials

* Real-time-based digital
twins and simulation

* Cyber-safe data transmission,
storage & analysis technologies

* Artificial Intelligence

* Technologies for energy efficiency
and trustworthy autonomy

The project will provide three assets: The FOR-
GING Forum (a European community of ex-
perts in enabling technologies), the FORGING
Playbook and the FORGING ToolBox that will,
respectively, bring methodology for guidance
and facilitation materials for the exploration, re-
flection, co-creation and evaluation of emerging
technologies.

Funded by
the European Union
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SmartCatalonia
Laborator

Laboratori SmartCatalonia is a community of
municipalities that offer their public space so
that small and medium-sized companies can
try their ICT solutions.

It structures a network of urban laboratories tes-
ting and validating innovative solutions in real
environments to tackle the urban challenges
of the local municipalities of Catalonia. It aims
to promote the technology sector by providing
access to infrastructure and equipment and
enhancing open innovation in cities by partici-
pating in pilot tests.

Within the framework of the SmartCatalonia
strategy, the project has spread all over the
country by developing projects of impact, pro-
viding technical advice and public tenders and
promoting the use of open data to help adminis-
trations make strategic decisions.

municipalities
current

#150

meetings 55

technological
1 5 consultations
supra

municipalities

+46

technological
solutions

126

companies

SmartCatalonia
Challenge

SmartCatalonia Challengeis a competition that
connects companies, entrepreneurs, develo-
pers, and organisations with municipal and in-
frastructural needsto improve citizens’ life qua-
lity through innovative solutions. The initiative
offers monetary incentives and the opportunity
to conduct pilot tests in a real environment. In
2022, three editions were organisedin collabo-
ration with Mossos d’'Esquadra, Catalan Mu-
seums and the Institut Cartografici Geologic
de Catalunya.

innovative
+ solutions
presented

in prizes

ICGC

Institut o
Cart ic | Geologic
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DIGITAL INNOVATION STRATEGIES AND POLICIES
Mission-oriented projects with public administration

(@ TDACiberseguretat

o
BCN-+-65

AGENCIA DE
CIBERSEGURETAT
DE CATALUNYA

TDA Ciberseguretat

Advanced Digital
Technologies
in Cybersecurity

In response to a challenge posed by the Agén-
cia de Ciberseguretat de Catalunya (ACC), the
TDA Cybersecurity aims to create a solution to
help minimise the success rate of cybersecurity
incidents. It will do so by analysing the user’s be-
haviours on a network to calculate the risk and
exposure associated with cybersecurity threats,
allowing stakeholders to apply preventive measu-
res tomitigate therisk before anincident occurs.

In the context of the TDA Cybersecurity, i2CAT
developed OpenUEBA, an open-source fra-
mework for Userand Entity Behaviour Analytics.
OpenUEBA is the first data-driven, data-agnos-
tic, open-source framework that provides out-
of-the-box UEBA techniques, integrating threat
intelligence information. OpenUEBA has deve-
loped an Al engine that allows the automatic
ingestion of heterogeneouslogs of entities and
users to define behavioural patterns in the ne-
twork to calculate exposure to specific threats.

VinclesBCN

i2CAT collaborates with the Social Rights Area
of the Barcelona City Council to develop the Vin-
clesBCN program, aninitiative to help older peo-
ple lead more active and sociable lives. The pro-
gram aims to bridge the digital divide affecting
older people and improve their quality of life by
using new digital technologies to communicate
(fromboththe publicand personal spheres, such
asfamily, friends, social workers, and volunteers).

In2022,the Vincles project evolved significantly,
with acomplete redesign of the backend platform
andthe Android/iOS mobile applications and the
renaming of the platform to BCN+65. Considera-
ble changes were madeto theimage, navigability
and content, as well as the incorporation of new
features toimprove usability and accessibility to
all current information and the primary services
and resources available to the elderly.

Partnership with Agéncia de
Ciberseguretat de Catalunya:
Cybersecurity Innovation Office (OIC)

Thei2CAT Foundation maintains a solid partnership with the Agén-
cia de Ciberseguretat de Catalunya (ACC) with a common goal:
to boost the adoption of innovative solutions and cybersecurity
technologies within the strategic sectors that the ACC focuses on.
The partnership is also centred on reinforcing the Catalan cyber-
security ecosystem. i2CAT leverages its expertise in coordinating
innovative communities to achieve this mission by coordinating the
Digital Catalonia Alliance cybersecurity (DCA) community.

The activities conducted by the partnership are structured around
three main pillars: Funding, Cybersecurity Ecosystem and Inno-
vation Office. These activities generate a significantimpact onthe
territory and productive sectors. Some milestones are:

- Increment of cybersecurity
funding: support in the technical
definition of the proposal for
a Cybersecurity Dataspaces
Demonstrator Center for the
national RETECH Cyber call,
leveraging i2CAT expertisein
GAiA-X-related initiatives. The
proposal has granted 2,8 M€ to
the Government of Catalonia.

- Afortified Catalan cyber
ecosystem: DCA-Cyber growth
and the celebration of DCA-
Cyber activities in the Barcelona
Cybersecurity Congress 2022.

- Innovative pilots in
cooperation with different
agents of the ecosystem
in the fields of operative
excellence through automation,
collaborative cybersecurity
information sharing, attractive
cybersecurity skills evaluation
and training, and cybersecurity
experimentation infrastructures
for threat intel and for 5G.
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Participation in digital strategies
of the Government of Catalonia

2 8% e . a

. DIHZCAT
4 | . Digital Innovation Hub
* de Catalunya

The DIHACAT project kickstarted its activities in May 2022, be-
coming one of Europe’s first European Digital Innovation Hubs
(EDIH). The project has set up mechanisms to contribute to SMEs'
and startups’digitalisationinits first months. The i2CAT Founda-
tion, in cooperation with Mobile World Capital Barcelonaand UPC,
isincharge of the Smart Connectivity node. It allows businesses
tocarry out viability studies, testing, validation, prototyping,and tra-
ining on cybersecurity and technologies like 5G, loT, and holopre-
sence, as well as access to several tech laboratories in Catalonia.

Some of the activities that took place in 2022 are:

- Cupons tecnologics: first
public funding supporting
digitalisation services by
DIHACAT partners and
associates (pilots, tests, and
viability studies). Grants up
to 10€ funding almost 100
companies.

- European Digital Innovation
Forum by IESE: public
presentation of DIH4CAT
with 300 attendees.

+ +18 networking activities to

approach the ecosystem and
find potential collaborations
with stakeholders,

including matchmaking,
presentations, webinars and
showcases.

+ +30 training activities

to boost knowledge
and capacitate SMEs
in advanced digital
technologies.

Catalonia.ai

i2CAT leads an Advanced Re-
search and Innovation Pro-
grammein Artificial Intelligen-
ce to foster mission-oriented
R&D initiatives. Intending to
tackle social and business
challenges related to Al, the
centre collaborates with other
universities, research groups,
institutes and public organisa-
tions in Catalonia.

i2CAT collaborates with the
Government of Catalonia

to deploy its CATALONIA.AI

strategy. This strategy s struc-
tured around the following to-
pics: Al ecosystem, R&D, Ta-
lent, Infrastructure and Data, Al
adoption, Ethics and Society.
i2CAT leads or participates di-
rectlyin several projects within
the strategy, such as the Digi-
tal Catalonia Alliance, CIDAI
or the Tecnologies Digitals
Avangades programme.

i2CAT also specialisesin “data
spaces”, the European archi-
tectures and standards for a
new generation of distributed
data infrastructure that em-
power governments and busi-

cl DAI e ol
and Artificial Inteligence

nesses with data sovereignty.
i2CAT supported the Govern-
ment of Catalonia and the re-
gion through a strategic pro-
ject to engage and contribute
to national and European data
space ecosystems, such as
Gaia-X and the International
Data Space Association, whi-
le helping the Catalan public
and private sectors to unders-
tand these new technologies,
identify new opportunities
and contribute to their future
standards. Some examples
are the collaboration with EIT
Urban Mobility, in which i2CAT
worked with Catalonia’s mobi-
lity ecosystem to identify how
data spaces canadvance sec-
tor goals such as multimodal
transportation and sustaina-
ble mobility services, and the
new public-private collabora-
tion and association Gaia-X
Spanish Hub, where i2CAT is
helping Catalan organisations
to become actively involved.

gaia-=x
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New Space

Strategy

i2CAT is a key actor in the New
Space Strategy for Catalonia.
The initiative is a collaboration
between the Institut d’Estudis
Espacials de Catalunya (IEEC),
i2CAT, Institut Cartografic i
Geologic de Catalunya (ICGC),
and the Government of Catalo-
nia. It provides unique opportu-
nities to use and exploit space
platforms in Earth Observation,
Telecommunications, and Glo-
bal Navigation Satellite Systems
(GNSS) and to explore and use
the resulting data. Through re-
search, use cases, missionsand
internationalisation, the strategy
carriesoutactivitiestoboostand
promotethe CatalanNew Space
ecosystem.

In2022, thefirst Catalan nano-
satellite, Enxaneta, providedits
firstresults afterayearin orbit.
Its objective was to deploy glo-
bal loT coverage and services
to obtain data from sensors
located around Catalonia. The
firstuse case enabled by it was
the coverage assistance and
sensor monitoring for high-al-
titude vineyards in Tremp. The
i2CAT Foundation designedthe
satellite device usedtoreceive
sensor data.

In order to identify challenges
within the Administration that
can be solved with New Space
technologies, i2CAT, together
with IEEC and ICGC, organised
13 innovation sessions with
several departments from the
Government of Catalonia. The-
se sessions resulted in several
challenges and 3 use cases
leveraging the potential of sa-
tellite loT or Earth Observation.

In September 2022, i2CAT was
present at the International
Astronautical Congress (IAC)
in Paris, the world’s most im-
portant global space event.
The Catalonia booth hosted 11
companies of the Catalan space
community and the four orga-
nisations that cooperate in the
New Space Strategy. i2CAT was
one of the leading partners of
the New Space Economy Con-
gress, celebrated in October
in Barcelona, and attended by
more than 400 people. Sergi Fi-
guerola, i2CAT's CTIO, was one
ofthe featured speakers and Pol
Guixé, Innovation Director for
Space Communications at the
centre, moderated the sector
opportunities roundtable.


https://politiquesdigitals.gencat.cat/ca/economia/catalonia-ai/
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Collaboration and co-creation
with the private digital sector
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Technology
transfer
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i2CAT strives to generate market-oriented technologies and solutions. The centre establishes agreements
with private companies to create joint R&D teams to solve market-driven technical challenges, valorise te-
chnologies and exploit the intellectual property rights resulting from research. It also leads the design and
deployment of technical and functional proofs-of-concept, with ICT companies, public administration
and end users to validate technologies and disseminate their adoption.

In 2022, the centre consolidated its income through royalties, tech transfer deals, and its position in the
market as an invaluable partner to support and advance entrepreneurship and spin-off creation.

Neutroon

i2CAT's spin-off Neutroon has considerably ex-
panded its activity in 2022. The start-up closed
an agreement with Fujitsu to cover its flagship
building forinnovation in Barcelona, with the de-
ployment of 32 small cells by 2023. It also laun-
chedits first product, the Nomad 5G, a Private 5G
+ Edge pre-integrated solution, assembled and
tested in Barcelona and shippable worldwide in
its flight case.

Neutron also raised more private funding and
underpinned its position in a market that is
slowly transitioning to multi-site, multi-vendor
deployments. i2CAT continues to collaborate
closely with Neutroon on several projects. In
2022, thetwo organisations participated in Tech
Barcelona’s TB Insights #2 to present the tech
transfer success case that led to the creation
of the spin-off.

& neutroon

DOWI

One of the most popular bandwidth-deman-
ding networks nowadays is Dynamic Adaptive
Streaming over HTTP (DASH) video streaming.
DOWI is a novel solution to obtain a proportional
allocation of resources among DASH clients in
wireless networks according to the properties of
the video streams and the characteristics of the
wireless channel.

DOWI is a patent-pending method that, integrated
into WiFi access points, is expected to enable an
outstanding performance and solve problems for
streaming in densely populated wireless networ-
ks such as sports matches or music festivals, or
even transportation, with a good cost-benefit for
network owners, avoiding the oversizing of networ-
ks or the quality of experience degrading.

In 2022, DOWI obtained funding from the Induds-
tria del Coneixement Producte programme
(AGAUR), which will be devoted to an implemen-
tation demonstrating the performance and bene-
fits of real-environment use cases. DOWI patent
applications are published as EP3923536A1 and
W02021249925A1.

Catalonia Valorization Networks

Catalonia Valorization Networks help valorise assets, contribute to patent application funding, execute
Proofs of Concept, and help disseminate. i2CAT is a member of 5 Valorization Networks that are
conceived to bring project results to the market.

RDI-IA

The RDI-IA network was
created in 2022 and includes
28 research groups of 16
Catalan institutions focusing
on Artificial Intelligence. It aims
at underpinning the ecosystem
and offers tech transfer and
valorisation mechanisms.

AccessCat

In 2022, i2CAT joined AccessCat,

anetwork that gathers 175
researchers with experience in
ICT for accessibility. It expects
tobecome a referent in this
fleld, particularly in culture,
education and the media.

XAFIR

The Fourth Industrial
Revolution Network proposes
an action programme

to promote knowledge
valorisation and technological
transfer of research results
related to Industry 4.0.

XARTEC

R&D Network in Health
Technologies that enhances
the quality and value of
health research groups'’
results to increase patents
and licenses and promote
company creation.

i4KIDS

The Pediatrics Innovation
Hub i4Kids promotes the
results of collaborative
research in paediatrics,
increases their value and
facilitates their access to the
market, contributing to the
new knowledge industry.

Royalties

or Vanetza.

2022 has seen a 60% increase in royalties income, which positions i2CAT in the European
arena. Additionally, the centre continuously contributes to open-source projects like Magma
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Catalan R&D ecosystem alliances

Thei2CAT Foundation seeks to encourage and generate alliances within the Catalan R&D ecosystem
by cooperating with other ICT centres, organisations, or research groups to establish joint strategies.

The 'Research and Innovation Strategy for the Smart Specialisation of Catalonia’ (RIS3CAT)
applies talent, excellent research knowledge and creativity to a diversified business fabric within
adynamic, enterprising, and inclusive society. RIS3CAT boosts R&D projects in various productive
and technological fields by promoting cooperation.

The i2CAT Foundation participates in 8 RIS3CAT projects and leads the 5G/loT Emerging
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RIS3CAT Communities

The RIS3CAT communities are voluntary groups of companies and
stakeholders of the Catalan research and innovation system that promote
R&D in several areas. Through competitive calls, the Government of
Catalonia has accredited them to co-finance their action plan with the
Operational Program of the ERDF of Catalonia 2014-2020. i2CAT partners
in several communities:

Technology communities.
“ Unié Europea
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FEM-loT

Fostering the Emerging
Market of the Internet of Things

The FEM-IoT community promotes and strengthens
collaborations within the Catalan Internet of Things
ecosystem, focusing onincreasing the businessimpact
of research and the social impact of Intelligent Mobility
and loT Data Valorization. i2CAT leads this project from
its loT research and innovation expertise, coordinating the
twelve partners involved for two years on a 4M€ budget.

In 2022, the project resulted in the V2X Reference Kit
and contributed to advancing the TRL of V2X simula-
tion tools. The positioning use case developed within
the project also achieved contracts with the private
sector. Several technological innovations from FEM-
loT were used in projects such as Looming Factory or
5GCroCo, a project which deployed a small-scale trial
sitein Barcelona using FEM-loT developments to vali-
date 5G technologies enabling Cooperative Connected
and Automatized Mobility services.

The achievements of this community were also pre-
sented at the Smart City Expo World Congress and loT
Solutions World Congress.

A

FEM-loT

Looming Factory

Paving the way for the Catalan
Factories of the Future

The Looming Factory project, financed partly by ERDF
funds, brought forth Industry 4.0 research from prin-
cipal R+D+i centres of Catalonia to demonstrate such
technology to the local industry.

In2022,i2CAT developed a distributed data infrastruc-
ture (a “data space”) and amarketplace platform for pro-
jectdemonstrators in the area of smart and connected
factories. Based on the International Data Space (IDS)
reference architecture and standards, i2CAT established
asecure data flow between factory machinery and exter-
nally hosted predictive algorithms developed by partners
to optimise the machine’s operations and maintenance.
These algorithms were added-value services that were
hostedinan|IDS-compatible AppStore implemented by
i2CAT: essentially an on-ramp for data services to be
deployed and used intrusted data space environments.

The scenario demonstrated the data sovereignty sou-
ghtbyindustry actors, providing them with secure data
sharing, traceability and usage control between facto-
ries and third-party service providers. Such scenarios
are envisioned by EU flagship initiatives like Gaia-X.

Looming
2J Factory

ViVIM

The centre’'s Media Internet area (MIA)
coordinates ViVIM (Computer Vision
for Immersive Multi-platform Video),

a collaborative project to implement

an innovative media production and
consumption system. This system
focuses on a novel form of audiovisual
narrative based on omnidirectional
video. The project has developed
production tools forimmersive screens,
support for omnidirectional cameras
and coordinated access to content
through head-mounted displays, tablet
devices and conventional TV. ViVIM
tested this system’s viability through two
demonstrators addressed to live and
deferred broadcasting, such as the virtual
elevator for Catalan broadcaster TV3

at the Carnival in Vilanovai la Geltru.

'& ViVIM

SMARTSPACE

The project SMARTSPACE aims to
develop an loT solution for Catalonia’s
home furnishing and accessories sector.
Its aimis to expand the sector’s offer and
include connected products and devices,
as well as help manufacturers and
brands introduce this key aspect in their
catalogue and speech. The project aims
to ease their connection to this platform
or others that may appear in the future.

In 2022, the Media Internet team was
atinterihotel’s Interiors Living Lab
initiative with a demonstration of
HoloMIT that was adapted to interior
design and the hospitality sector, a
presentation framed on SMARTSPACE.
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Public-private alliances

5G Barcelona

5G Barcelonais a public-private initiative that positions
Barcelona as aninnovative and open environment for
validating and adopting 5G technologies and appli-
cations in a real-life setting. Through workshops with
private companies, promotion of prototypes and test
concepts and dissemination activities, 5G Barcelona
aims to bring the technology closer to all interested
parties and become one of the leading 5G hubs in Sou-
thern Europe. The i2CAT Foundation acts as the CTO
of the initiative.

In2022, 5G Barcelonare-inauguratedits The Thinx lab,
lead technically by i2CAT, incorporating Fira de Barcelo-
naasapartnerand relocating to the Telefonica building
to grow in Blockchain and 5G NSA. The initiative also
presentedthe ‘5G Connected Vehicle Hub' pilot together
with Applus+ IDIADA, consisting of the creation of a
private 5G network at the company’s technical centre
in Tarragona, thus transforming the location in the most
relevant space in Europe for the development and trial
of connected and autonomous vehicles.

5=Barcelona

CIDAI

The Centre of Innovation for Data Tech and Artificial
Intelligence (CIDAI) proposes networked services for
businesses andinstitutions promoting technology trans-
ferand cooperation among knowledge-generating orga-
nisations (universities, research andinnovation centres),
companies providing technology and services, and user
companies and institutions demanding innovative solu-
tionsinapplied Artificial Intelligence. Its current partners
arethe Government of Catalonia, Barcelona City Council,
the Barcelona Supercomputing Center, the Computer
Vision Center, NTT DATA, the i2CAT Foundation, IDEAI-
UPC, Microsoft, SDG Group, SAP, Huawei and Eurecat,
who is the coordinator.

The CIDAlis modelled on the Digital Innovation Hubs set
up by the European Commission and is conceived as a
networked service centre working for businesses and
institutions. Itisacrucialinstrument forthe Al Catalonia
Strategy of the Government of Catalonia.

2022 was a year filled with initiatives and achievements.
Some of them are:

* 9 Al-based PoCs in sustainability, farm monitoring,
Digital Twins for industrial environments, Catalan
language processing, cancer detection, autonomous
mobility, gas networks maintenance and stroke
detection

* Development of high-impact projects on micro-
mobility and agro-food

* Agro-food Whitepaper
* Al & Big Data Congress, with +1300 registered

*8 masterclasses and workshops in Al techniques and
algorithms, Alimplementation & development, Al-
Driven companies, Data Tech & Al Trends

antre of lnnovatio
fur Data tech
W B and Artificial Intelligence
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Digital Catalonia Alliance

The Digital Catalonia Alliance (DCA) is an
initiative promoted by the Government of
Cataloniaandi2CAT thatbrings together
the ecosystem of emerging technologies
in Cataloniainto analliance that supports
its growth, stimulates innovation and the
development of new solutions and digi-
tal applications through the exchange of
ideas between members. Itis the meeting
pointandtrustof the sectoranditensures
its members the best market opportuni-
ties to increase their competitiveness.

In2022, along with the reinforcement of |oT,
Drones, Al, NewSpace and Cybersecurity
communities, theinitiativeincorporated the
DCA-Blockchain in collaboration with the
Centre Blockchain de Catalunya (CBCat).

2022 marked one year of activity for the
DCA, which exceeded 455 members on
its first anniversary. Other relevant miles-
tones include:

*179 companies and entities
joined the alliance in 2022

* Sectoral revitalisation with 96
networking requests managed

* 36 business opportunities
identified in matchmaking events,
with 131 solutions presented
to solve 42 challenges

*+100K € of potential business value
generated through the DCA activity.

1 5 1 a IoT ; 6 n Clberseguretat 3 6 n NewSpace
COMPANIES COMPANIES COMPANIES

/ENTITIES /ENTITIES /ENTITIES

1 21 n Drons 5 8 u 1A 1 3 n Blockchain
COMPANIES COMPANIES COMPANIES
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R&D projects
& strategic
alliances

Beyond 5G

NEC and i2CAT bring the full potential

of 5G to the industrial sector

The continued collaboration between NEC and
i2CAT inthe Beyond 5G technologies areathrough
anindustrial research project has produced OROS.
This novel orchestration approach minimises mis-
sion-critical task completion times of 5G-connec-
ted robots by jointly optimising robotic navigation
and sensing together with infrastructure resour-
ces, thus reducing overall energy consumption.

NEC

Mobile Wireless Internet

i2CAT supports MaxLinear in the
development of a network simulator

that will help to bring the new

generation of WiFi7 chipsets

In 2022, i2CAT closed a project that aimed to
design and develop a realistic traffic generator
for network simulator NS-3. The work focused
on the synthetic generation of application layer
traffic that would enable MaxLinear to test the
performance of their new WiFi7 chipsetsina sce-
nario as close as possible to reality. The team
experimented with two approaches to the traffic
models: one based on machine learning and the
other based on statistical models.

2N
MAXLINEAR
s g
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Space Communications

Open Cosmos, i2CAT and ICGC team

up in the Earth Observation Smart
Monitoring System (EOSMS) project
Co-funded under the innovation call Innotec
by the Catalan Agency for Business Competi-
tiveness (ACCIO), the EOSMS project aims at
demonstrating the technical and commercial
feasibility of an intelligent monitoring system
integrating satellite imagery with on-ground me-
asurements, with a particular focus on agricul-
tureand emergency services. i2CAT contributed
its extensive knowledge in Machine Learning to
develop two models: one capable of defining soil
moisture from satellite data and another capable
of analysing the value of soil moisture over time
and predicting any anomalies that could help
agricultural or emergency service users.

‘ Open Cosmos

ICGC
Institut
Cartografic | Geologic

Further design and development of

the first LEO satellite communications
network operating 5G NB-loT NTN
standard

Sateliot, the Catalan satellite operator for the
first 5G NB-loT NTN constellation, joined efforts
with i2CAT's research teams to develop the first
Core Network with Store and Forward capabili-
ties. In 2022, they worked together on designing
and implementing additional features, gradually
allowing Sateliot to build their system to full ope-
rational capabilities. The team also worked on
preparing and coordinating the end-to-end tes-
ting activities conducted on the ground, which
will be tested in-space after launching their first
LEO Satellite in early 2023.

SOTELIO!

V2X for Mobility

ACISA and i2CAT develop SAVE:

Safe, Accurate & Virtualised Edge
solutions for V2X services

Co-funded undertheinnovation call Nuclis by AC-
Cl0, the SAVE-V2X project aims to offer cities the
infrastructure needed to deploy connected mobi-
lity services, including vehicular communications
infrastructure, which enables exchanging infor-
mation with any vehicle. The project will develop,
integrate, and deploy various services on top of
ACISA’'s Mobility Hub platform to demonstrate
the benefits of connected infrastructure in urban
mobility management. Thanks to the combina-
tion of C-V2X technologies, edge computing, vir-
tualisation and precise positioning techniques,
the project will showcase traffic controland road
safety applications that require high precision in
the positioning and location of vulnerable vehi-
clesand users.

D acisa

Immersive Media
Technologies

i2CAT supports Watchity in developing
an immersive live e-commerce platform
In 2022, i2CAT’s Media Internet research area
started its involvement in designing and develo-
ping an innovative e-commerce platform based
on holographic communications, augmented
reality, and artificial intelligence. The research
team isleading the development of the immersi-
ve component of the platform, which will enable
shoppers to have a more authentic experience
thanks to virtual/augmented reality, 3D interac-
tive models and 360° live video combined with
traditional 2D video images.

(D watchity

Al for Industry 4.0

i2CAT helps Mitsubishi Electric in
co-creating product evolutions and

new use cases for their robotic arms
Thankstotheregionalinnovation ecosystem, Di-
gital Innovation Hub Catalonia, i2CAT supports
Mitsubishi Electric withits knowledge in artificial
intelligence applied to advanced manufacturing.
i2CAT is producing a twofold analysis: onthe one
hand, it studies the robotic products and propo-
ses anevolution roadmap based on the use of Al
technologies, and on the other hand, it assesses
the current use cases for robotic products and
proposes new disruptive business models.

)‘MITSUBISHI

ELECTRIC

Changes for the Better

i2CAT supports the evolution

of Group Saltd’s nursing care robot

with the addition of “speech” capabilities

In2022, Group Salté was awarded funding by the
Spanish Centre for the Development of Industrial
Technology to further research and develop their
assistive care robot. The project aims to explore
the technical feasibility of adding and testing ano-
ther type of conversational technology on their
robots. Currently, the team is in the process of
building a proof of concept for one technology
that will allow the company to assess its potential
while weighing the added complexity to the ope-
ration and maintenance of the system.

SALTO)

SIMON and i2CAT continue their fruitful
cooperation in the field of Smart Homes

In2022, SIMON and i2CAT strengthened their co-
llaboration in developing and evolving SIMON's
Smart Home IoT solution. The research teams
at i2CAT are contributing their knowledge and
experiencein wireless technologies and artificial
intelligenceto further develop SIMON's solution’s
home automation control mechanisms.

simon
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ABOUT US

i2CAT has been at the forefront of innovation for
almost 20 years. With the main objective of designing
the digital society of the future, the centre strives ‘
to excel in advanced digital technologies research & - -
and innovation. Talent and cooperation will be the

pillars of this future society. Transferring knowledge l "‘.
to the community will be essential to guarantee this # .

vision and achieve technological sovereignty. » .
0
-
.
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ABOUT US

Strategic
goals

- Generate excellent and significant knowledge
in advanced digital technologies

* Become a benchmark organisation in digital
innovation for public administrations

» Foster collaboration with companies to
co-create and co-develop innovative digital
solutions to meet market and society needs

* Open research and digital social
innovation to citizens and the territory

Driving technological sovereignty
from cooperation with a potent
research and innovation ecosystem

RESEARCH

ORGANIZATIONS

PUBLIC
ADMINISTRATIONS
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Mission
and vision

To design this digital society of the future, the i2CAT Foundation will boost excellent
research, mission-driven knowledge addressed at solving business challenges,
cocreate solutions with a transformative impact, empower citizens through open
and participative digital social innovation with territorial capillarity and promote
pioneering and strategic initiatives to increase the international projection of

Catalonia as an innovative digital country. The center’s activity aims to:

- Generate excellent and significant
knowledge in advanced digital technologies

- Become a benchmark organization in digital
innovation for public administrations

- Support the innovation and digital
transformation of the corporate
sector in the country

- Open research and digital social innovation
to citizens and to the whole territory

- Generation of research excellence and
mission-driven projects addressed at
solving the challenges of businesses,
citizens and public administrations,
highlighting the value of talented local
and international researchers

- Cooperation and joint efforts with local

research and innovation stakeholders
to co-create solutions and products
with a transformative impact

- Citizen digital empowerment through

open and participative digital social
innovation with territorial capillarity

 Promotion of pioneering and

strategic initiatives to increase the
international projection of Catalonia
as an innovative digital country

ABOUTUS — 44

Core values

COLLABORATION
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Board
of trustees

As of April 30th 2023, the members’ representatives were:
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Mrs. Laura Vilagra Pons
President, Minister of Presidency,
Government of Catalonia

Mr. Victor Vera Vinardell
Key Account Territorial
Director, Orange

Mr. Lluis Rovira Pato
Director, CERCA Institution

Mr. Daniel Crespo
Vice-President |, Rector, Universitat
Politecnica de Catalunya (UPC)

Mr. Carles Salvadé Usach
Secretary of the
Telecommunications and Digital
Transformation Department,
Government of Catalonia

Mr. Sergi Marcén

Secretary of Telecommunications
and Digital Transformation,
Government of Catalonia

Mrs. Gina Tost
Secretary of Digital Policies,
Government of Catalonia

Mrs. Ndria Cuenca
Secretary General of Presidency,
Government of Catalonia

Mr. Albert Castellanos
Chief Executive Officer, ACCIO

Mr. Alejandro Carballo
Director Public Administrations
Catalunya and Aragon, Vodafone

Mr. Joan Gomez Pallarés
Director General of Research,
Government of Catalonia

Mr. Albert Armengol Lépez
Director for the Public Sector,
Fujitsu Technology Solutions

Mr. Climent Molins
Vice-rector for Transfer, Innovation
and Entrepreneurship, Universitat
Politecnica de Catalunya (UPC)

Mr. Francesc Bert i Josa
General Manager, Cisco
Systems in Catalonia

Mr. Jordi Llorca
Vice-rector for Research, Universitat
Politecnica de Catalunya (UPC)

Mr. Gemma Ribas
Member of the Governing
Council, CCMA

Mr. Josep Lluis Larriba-Pey
Deputy Rector Representative

for the Transfer, Innovation and
Entrepreneurship Vice-Rector, UPC

Mr. Xavier Mila Vidal
Managing Director for the
Centre of Telecommunication
and Information Technologies,
Government of Catalonia

Mrs. Carme Torras

Research Professor, Spanish
Scientific Research Council (CSIC)
and Head of research line Perception
and Manipulation, Institut de
Robotica i Informatica Industrial (IRI)

Mr. Oscar Pallarols Brossa
Director of Strategy for Product
and Innovation, Cellnex Telecom

Mr. Pol Pérez
Director of the Information Systems
Area, Servei Catala de la Salut

Mr. Jordi Teixido
Vice-Rector for Research and
Innovation, Universitat Ramon Llull

Mr. Michael Donaldson Carbén
Commissioner for Digital Innovation,
Electronic Administration and Good
Governance, Barcelona City Council

Mr. David Noguer i Bau
Regional Manager, Juniper Networks

Mr. Ernest Pérez-Mas
Founder, President and Chief
Executive Officer, Parlem
Telecomunicacions, S.A

Mr. Josep Pallarés
Rector, Universitat Rovira i Virgili

Mr. José Manuel Casas Aljama
Regional Director for Catalunya,
Comunitat Valenciana, llles
Balears, Aragon and Region

de Murcia, Telefénica

Mr. Tomas Roy

Director of the Cybersecurity
Agency of Catalonia,
Government of Catalonia

Mr. Boris Bellalta Jiménez
Teacher of the ICT Department,
Universitat Pompeu Fabra

Mrs. M2 Carmen Fernandez
Innovation Manager, Media Pro
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Executive
Committee

As of April 30th 2023,

the members’ representatives were:
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Scientific
Advisory Board

As of April 30th 2023,
the members’ representatives were:

Mr. Lluis Rovira i Pato
President, Director,
CERCA Institution

Mr. Carles Salvadé Usach
Secretary of the
Telecommunications and
Digital Transformation
Department, Government
of Catalonia

Mr. Sergi Marcén
Secretary of
Telecommunications and
Digital Transformation,
Government of Catalonia

Mrs. Gina Tost
Secretary of Digital Policies,
Government of Catalonia

Mrs. Montserrat

Cereza Carril

Territorial Manager of
Institutional Relations, Orange

Mr. Lluis Anaya Torres
Excutive Director for Digital
Innovation and Social Areas,
Centre de Telecomunicacions
i Tecnologies de la Informacio,
Government of Catalonia

Mr. Jordi Aguasca
Technology Transformation
and Disruption

Manager, ACCIO

Mrs. Rosa Maria Alsina
Engineering Professor,
Universitat Ramon Llull

Mrs. Cristina Villa
Research and Innovation
Director, CCMA

Mr. José Antonio Aranda
Product Strategy and
Innovation Director,
Cellnex Telecom

Joan Guanyabens
Director, TIC Salut
Social Foundation

Mr. Fernando Garcia
Key Account Manager
Public Sector, Vodafone.

Mr. Albert Armengol L6épez
Director for the Public Sector,
Fujitsu Technology Solutions

Mr. Xavier Azemar Mallard
Head of Barcelona Innovation
Center, Cisco Systems

Mr. Francisco Rodriguez
Managing Director, IMI
(Barcelona City Council)

Mr. David Noguer i Bau
Regional Director,
Juniper Networks

Mr. Jordi Llorca
Vice-rector for Research,
Universitat Politecnica
de Catalunya (UPC)

Mr. Josep Lluis Larriba-Pey
Deputy Rector Representative
for the Transfer, Innovation
and Entrepreneurship
Vice-Rector, UPC

Mr. Boris Bellalta Jiménez
Teacher of the ICT
Department, Universitat
Pompeu Fabra

Mrs. M2 Carmen Fernandez
Innovation Manager,
Media Pro

Mr. Manolo Ginart
Head of Telco
Operations, Parlem
Telecomunicacions, SA

Mr. Jordi Castella
Vice-rector for Research,
Universitat Rovira i Virgili

Mr. Julian Vinué Biarnés
Digital Innovation
Manager and Institutional
Relations, Telefonica

Mr. Tomas Roy

Director of the Cybersecurity
Agency of Catalonia,
Government of Catalonia

Professor PhD Dimitra
Simeonidou

High Performance Networks,
Faculty of Engineering,
University of Bristol

Inder Monga

Executive Director ESnet,
Division Director Scientific
Networking
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Staff

Management Team

SE

Josep Artur Joan Manel Sergi
Paradells, Serra, PhD Martin Figuerola, PhD
PhD Deputy Executive Chief Technology
Director Director Director & Innovation
Officer

Admin & Finance

- A
= 2
Rocio Segura Eva Rosa Sonia
Director Carrascosa Santamaria Beltran

Al Driven Systems

©20°

Xavier Costa, Arnau Carmen Federico
PhD Romero Delgado, PhD Campolo
Director
Oscar Andra Esteban Filip
Lasierra Blaga Municio, PhD Lémic
Ginés Garcia,
PhD
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Corporate Development

Susana Otero Anna Elena Eulalia
Director Civit Samblas Ferreres
I \ a el 5 4
lvan Marcos Miriam Nuria
Rodriguez  Doespiritusanto Castillo Prieto

Cybersecurity and DLT-Blockchain

& @

Jordi Guijarro Shuaib Alfonso David
Innovation Siddiqui, PhD Egio Company
Director Research Director
Ignasi Nil Pablo Sonu
Oliva Ortiz Cosio Preetam
Xavier Saber Mhiri, Abel Daniel
Marrugat PhD Pozo Rodriguez
Maxime Muhammad

Compastié, PhD Asad

Digital Innovation Management Office
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Carlos Lopez Antoni Arnau Carles
Director Camp Sala Guillamon
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Cristina Jara Leticia
Ramos Forcadell Goémez
Manel Marina Martin Miquel
Medina Prats Ferrer Bergada
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Oscar Pau

Rosa Maria Xavier
Alavedra Pamplona Meseguer Galceran
Angela Christian Ramon Xavier
Lalatta Moscardi Moliner Salip
Digital Social Technologies
a
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Artur Serra, PhD Antonia Caro, Carla Eva
Director PhD Brito Gémez
Jordi Rafael Ifiaki Martin,
Colobrans, PhD Nualart PhD

Distributed Artificial Intelligence
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Josep Escrig, Albert Angel Daniel
PhD Calvo Martin Alzueta
Director
e & @
Y E4
Estel Miguel Jim Rizk Allah
Ferrer Tarzan Ahtes Touma, PhD
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Sergi Sergi Ivan Huerta, Alex
Mercadé Sénchez PhD Sanchez
Iker Josep Santi Sergio
Gonzalez Brugués Escuder Montoya

ERDF & Procurement Office

Flaminio Begonya Joan Yolanda
Minerva Domene Sales Marin
Director

Innovation Business Development

for the Private Sector

Ana Moliner Alex Claudia Marc
Director Romaguera Mateo Guerrero
Aina

Bernal



i2CAT — ANNUAL REPORT 2022

Innovation Business Development
for the Public Sector

Rosa Alba Elba
Paradell Soler Fuster
Director
Internet of Things
a
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Marisa Aleix Carlos David
Catalan, PhD Boixader Labella Sarabia,
Director PhD
|4 '
< <l
Julia Percy Toni Sanjha
Igual Bonett Adame Khan
Knowledge and
Technology Marketing
\ Vs
T
Miguel A. Tomas Xavier
Pérez Escuin Llario
Director

Media Internet

03

Sergi Gianluca Isaac Leonel
Fernandez Cernigliaro, Fraile Toledo,
Director PhD PhD
MQ ! @ 3
Marc Mario Miguel Mohamad
Martos Montagut, PhD  Ferndndez Hjeij

DO

Elisabet Jaume
Bayd Moragues

Mobile Wireless Internet

8L88E

Daniel Camps,  Francisco August Adria

PhD Vazquez, PhD  Betzler, PhD Pons
Director

<

Bruno Eudald Ferran JadNasreddine,
Cordero Llagostera Cafiellas PhD
UV -
Jordi Jorge Marc Martin
Marias Pueyo Codina Trullenque
Ortiz
@2 E l i Fa
Miguel Pau Roger Pueyo, Timo
Catalén, PhD Tomas PhD Kellermann

8000

Suneel Alejandro Amr Joan Josep
Kumar Lépez Abdelnabi Aleixendri
Miguel
Fuentes

Operations and Digital

Infrastructure & Service

Eduard Grasa, Sara Sergi Xenia

PhD Santamaria Pastor Torres

Director

People & Talent

Roger Ainhoa Mireia
Onnen Ayastuy Herrero
Director

Project Management Office

Jose Miguel Adria Vidal, Catalina Jan
Sanjuan, PhD PhD Porta Vara
Director

Carmen Maria Violeta Tania
Lazaro Sanchez Morquecho Lago
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Research and Innovation Policy

and Strategy in Europe

0\yd
Jesus Alonso- Dolores Georgina Laura
Zarate, PhD Melgar, PhD Padilla Sanz
Director

Yuri Murillo,
PhD

Software Development
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Alejandra Alba Antonio Ismael
Guarnaccia Garcia Ruiz Collado
Director
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Jordi Josep Nuria
Hernandez Pons Escudé Sala
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Raul Daniel Beka Francisco
Blanxart Bautista Iglesias Narduzzi
Gebru Miguel A. Miguel A.
Abreha Diaz Sarmento
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Software Networks

) £
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Shuaib Adrian Adriana César
Siddiqui, PhD Pino Fernéndez, Cajas
Director PhD

»

Daniel Estefania Estela Javier

Ulied Coronado, Carmona, Fernandez
PhD PhD

,' \

§

Javier Juan Kurdman Reza
Palomares Camargo Rasol, PhD Mosahebfard
Sergio Andrés Carolina Claudia

Giménez Céardenas, Fernandez Torres

PhD

Hatim
Chergui, PhD

i2CAT staff as of April 30th 2023

Space Communications

&
Joan AdriaRuiz ~ Pol Guixé Arnau Hossein
de Azta, PhD Innovation Singla Rouzegar, PhD

Research Director Director
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Joan Oriol
Pages Fusté
Oscar Victor Xavier

Baselga Montilla Tort

Elena Alessandro Cesc
Fernandez Villegas Betorz
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Official
certifications
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What's your challenge?
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