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Words from the Director

What CELTIC-NEXT Cluster has delivered in the first half of 2025
and what is coming next?

/4

Xavier Priem
Director CELTIC Office
priem@celticnext.eu

For CELTIC-NEXT, 2025 is a year of renewal.
The 2nd EUREKA Clusters’ Programme starts
in July 2025, and a new, updated SRIA will
enable future successful innovation support
and change. Let's look at what was achieved
in the first half of 2025 and what we plan for
the rest of the year.

2025's first half's achievements

It was an intensive first half year for many
reasons. As the Director of our Cluster, | had
to prepare our application for a renewed li-
cense to operate as EUREKA Cluster. With the
support of our Chairman, David Kennedy, we
delivered a high-quality application. We are
confident that we will be authorised to act fur-
ther under the EUREKA license from July 2025
onwards. CELTIC-NEXT has strongly contrib-
uted to the new EUREKA Clusters’ Programme
(ECP) Arrangement framework documents
redaction and the Clusters’ operations license
form. This intense engagement will continue
with taking the lead on the ECP Handbook of
processes, working with the other clusters
and the Public Authorities. This work is es-
sential as it will define more harmonised pro-
cesses between clusters and with the Public
Authorities to address current challenges of
the ECP, such as the time to start a project af-
terit has been labelled. Finally, | have the hon-
our to have been chosen to represent the ECP
Clusters as spokesperson to the new EUREKA
Presidency of Switzerland from the 1st of July
2025 to the 30th of June 2026.

The EUREKA Network is currently under
Canadian and German co-presidency until the
beginning of June 2025. Switzerland will then
take over for one year, until June 2026!

The dual presidency of Canada and Germa-
ny was new in EUREKA's history; it has shown
how excellent international and inter-conti-
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nental R&D&l cooperation is. Canada wishes
to have more projects with CELTIC-NEXT in the
coming years. We have started discussions on
how to make it possible for Canada to bring
companies to CELTIC-NEXT brokerage events.
This means that we will integrate this into our
event planning as it requires time to assemble
such delegations to travel to Europe.

We have started collecting our commu-
nity’s feedback on our strategic research and
innovation roadmap (SRIA), which we are cur-
rently updating. The target is to provide this
new SRIA as input to our participation in the
new ECP period starting July 2025. The dura-
tion of the new ECP is still under discussion
but it is already decided to make it longer
than the original four years, a priori seven
years. We will incorporate this new SRIA in
our Launch Events and Proposers’ Broker-
age Days, starting second half 2025, to allow
consortia to propose innovative projects in a
more extensive variety of technologies, ser-
vices, applications, and verticals. This rein-
forces our traditional bottom-up approach.
We will continue to run our Spring and Au-
tumn Calls based on our successful legacy.
This is a unique selling point of CELTIC as a Eu-
reka Cluster compared to other international
funding schemes.

Running Calls

When this edition of the CELTIC-NEXT's News
is published, the Spring Call 2025 would have
closed. Therefore, it is already time to an-
nounce the Autumn Call 2025! The Autumn
Call 2025 will be launched in July 2025 via an
online event. The Proposers’ Brokerage Day
will take place in a physical presence at the
beginning of September 2025. The precise
date and location will be announced via our
Newsletter and website. The submission will
close on the 24th of October 2025 for a la-
belling decision before mid-December 2025.
Forecasted possible start period for labelled
projects would be the first half of 2026. We
can also happily say that more countries sup-
port CELTIC-NEXT, like Chile, Lithuania, and
soon Brazil.

Flagships
SUSTAINET is started!

The new flagship, SUSTAINET, was labelled for
its initial application in June 2024. Its central
theme is network resilience, energy efficiency,

sustainability, high-performing end-to-end
networks, and network security. In the mean-
time, SUSTAINET and its three sub-projects
have started. Despite being in the ramp-up
phase, SUSTAINET has already begun its dis-
semination work, notably by attending the
Hannover Messe .

More detailed information on SUSTAINET
is provided in the corresponding article in this
CELTIC-NEXT News issue.

The CELTIC-NEXT office is happy to con-
nect with potential new additional partners
interested in joining the flagship during the
ramp-up phase. Please contact us at office@
celticnext.eu.

Acquiring new Core Group member-
ships

The director of CELTIC-NEXT has the mandate
from CELTIC-NEXT's Core Group to propose
and integrate new industry members into the
existing Core Group. Some discussions are
ongoing for some industrial companies.

Outlook for 2025 second half

2025 is the year of the renewal of CELTIC-
NEXT as EUREKA Cluster under the new EU-
REKA Clusters Programme (ECP). The new ECP
is foreseen to last seven years, providing the
EUREKA Clusters with extended visibility into
the future and, therefore, elaborating a stron-
ger path for growth. 2025 should be a year of
growth, starting with the upcoming new ECP
framework arrangement, the renewed trust
and support of existing partnering Public Au-
thorities, and new incoming funding countries
like Lithuania, Chile and Brazil!

2025 will continue to be the year of the new
flagship(s) implementation, a strong collab-
orative effort from all stakeholders, consortia
participants, the CELTIC-NEXT Office, and the
involved Public Authorities!

Stay tuned by visiting our Call Calendar
page: https://www.celticnext.eu/call-calendar/
and/or by subscribing to our Newsletter under
https://www.celticnext.eu/news-subscription/

) Further information

Project launch:
https://www.celticnext.eu/sustainet-
showcased-at-hannover-messe-2025/
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CELTIC-NEXT EVENT

Shaping the Future:
CELTIC-NEXT Proposers Day in Barcelona

Christiane Reinsch
CELTIC-NEXT Programme Coordinator
reinsch@celticnext.eu

On February 24th, the CELTIC-NEXT Commu-
nity gathered once again for the highly antici-
pated CELTIC Proposers Day in Barcelona,
kindly hosted by the Universitat Autonoma
de Barcelona (UAB).

The day commenced with a warm welcome
from lan Blane, the Dean of the School of En-
gineering at UAB, along with a welcome from
Mrs. Juana Sanchez of CDTI, Spain, and Mr.
Xavier Priem, CELTIC Director, who highlight-
ed key aspects of international collaboration
within the CELTIC-NEXT Eureka Cluster.

Business Impact Session
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Keynote and Public Funding Bodies
Session:

The opening remarks were followed by an in-
spiring keynote, kindly presented by Mr. Mus-
tafa Karakoc, Regional Network Operations
Director and Head of the 6GEN.LAB and Next
Generation R&D teams at Turkcell. He shared
valuable insights from an operator’s perspec-
tive on adapting autonomous networks with
6G-enabling technologies.

Mr. Karakoc's vision for 6G revolves around
Al-native network design, which aims to pro-
vide high-performance, energy-efficient com-
puting platforms to support future services
for businesses and consumers. Central to his
presentation was the GSMA's Reliable Al Ma-
turity Roadmap, showcasing early adopters of
technologies such as graph neural networks,
reinforcement learning, distributed learning,
and generative Al.

The following session featured insights
from public funding bodies supporting CELTIC
participants representing Spain, Portugal, Fin-
land, Turkiye, France, and Chile. This discus-
sion illuminated the funding landscape and
set the stage for potential collaborations and
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groundbreaking CELTIC projects, which would
be explored further in the afternoon’s pitch-
ing session.

Business Impact Session:

Following the funding discussions, we fea-

tured a lineup of esteemed speakers who pre-

sented their groundbreaking work on timely

CELTIC projects:

> fiQare: Prof. Enrique Alba from the
University of Malaga (ES) and Manuel
Gimenez  Medina, Chief Innovation
Officer/R&D at Ayesa (ES), highlighted
their innovative approaches to enhancing
code quality through artificial intelligence,
contributing to the development of a
reliable hyperconnected world.

> CISSAN: Alberto Doval lIglesias, CTO of
Councilbox (ES), provided valuable insights
into the CISSAN project, which targets
pressing  cybersecurity issues  within
Internet of Things (loT) networks.

> UNICRINF & IMMINENCE: Victor Pascual
Avila, Head of Security and Standards
at Nokia Spain, discussed the UNICRINF
emergency platform and the successful
implementation of the IMMINENCE project.
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CELTIC-NEXT EVENT

ETHICA proposal presenters during the poster session
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CELTIC-NEXT EVENT

> F4iTECH: Ismail Uzun from Inosens shared
the latest progress on the F4iTECH project,
which focuses on federated learning
solutions aimed at building trust in the
Industry 4.0 environment.

The Business Impact session was skillfully
moderated by our GOE Member, David Cas-
tells-Rufas. During this interactive exchange,
panelists and attendees were encouraged to
engage in thoughtful discussions on several
compelling questions.

One key topic centered on the Draghi Re-
port's insights regarding Europe's regulatory
challenges, prompting questions about how
regulations can also foster innovations such
as Digital Video broadcasting (DVB) and Uni-
versal Serial Board-Connector (USB-C)). Panel-
ists shared their perspectives on this dynamic
in their respective fields.

Another area of discussion was the impact
of the growth of IoT and machine-to-machine
(M2M) communications, and whether the re-
sulting traffic levels will continue to lag signifi-
cantly behind those of video on demand in the
near future.

N\
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Additionally, the conversation explored
the anticipated role of Al in addressing cyber-
crime, with panelists and attendees consid-
ering whether they expect to see enhanced
defenses, an increase in the complexity of at-
tacks, or perhaps a blend of both outcomes.

A significant conclusion drawn from the
discussions was that education and the shar-
ing of knowledge and expertise across dif-
ferent vertical sectors and future enabling
technology fields are crucial for advancing to-
ward a secure and resilient connected society.

Pitching Session:

In total, 15 new project ideas were present-
ed during the pitching session, led by Mrs.
Christiane Reinsch, CELTIC-NEXT Programme
Coordinator, who also moderated the day's
proceedings.

The session addressed critical challenges
presented by the pitch presenters, focus-
ing on solving current and future issues in a
hyperconnected, sustainable world. Topics
included advancements in Zero Touch Green-
house connectivity services, automatic recog-

nition and adaptation technologies for 6G, the
development of Drone-as-a-Service solutions,
the creation of digital passports to comply
with new EU regulatory requirements, the ex-
ploration of emerging Al agents within the 6G
landscape, and innovations aimed at enhanc-
ing Al transparency and interpretability.

The audience actively engaged with the
presenters, inquiring about ways to contrib-
ute to the further development of these proj-
ectideas.

Consortium Building Sessions were an-
nounced during the pitching session and were
successfully conducted the following week,
attracting around 10 to 15 experts per ses-
sion.

This diverse lineup of projects reflected
a strong commitment to collaboration and
innovation within the CELTIC community, ad-
dressing key challenges and opportunities in
technology and sustainability.

The CELTIC-NEXT Proposers Day was a re-
sounding success, fostering collaboration and
innovation within the vibrant CELTIC commu-
nity.

\;
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PROJECT HIGHLIGHTS

EMBRACE — for Efficient Multi-Band Network
Architecture and Components for Petabit/s
Elastic Networks

Erwan PINCEMIN
Project Coordinator & Orange SA
erwan.pincemin@orange.com

EMBRACE (for Efficient Multi-Band Network
Architecture and Components for Petabit/s
Elastic Networks) aimed to demonstrate the
feasibility of a metropolitan/regional multi-
span optical transmission system operating
in the S+C+L-band between 1460 nm and 1620
nm with all the required multi-band compo-
nents and devices, including the Wavelength
Division Multiplex (WDM) transceivers, multi-
band optical amplifiers and the associated
band/wavelength (Multiplexer/Demultiplex-
er) MUX/DMUX. A study was also carried out
on the impact of opening new wavelength
windows on the operation of an all-optical
multi-band transport network.

To reach these ambitious objectives, the
CELTIC-NEXT EMBRACE project gathered a
consortium of five French and Canadian part-
ners, i.e. Orange (Leader), Ekinops, MPB Com-
munications, EXAIL and IMT Atlantique. The
project funded by BPI France, the Britanny
Region, Lannion Trégor Communauté and the
National Research of Canada started in Octo-
ber 2021 and finished in last December 2024
by a demo of the operation of the targeted
S+CtL-band WDM transmission system. The
demo was performed in front of the support-
ing (CELTIC Office, P6le de Compétitivité Im-
ages & Réseaux, Ple de Compétitivité ALPHA
RLH) and funding organizations.

Multi-band optical transmission faces
complex challenges, the most important of
which is Stimulated Raman Scattering (SRS),
which generates energy transfer from high-
frequency (or low-wavelength) bands to
low-frequency (or high-wavelength) bands.
EMBRACE introduces an innovative optical
amplification technology that combines dis-
tributed Raman amplification in the line fiber
and discrete/lumped S-band Raman amplifi-
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EMBRAC

EFFICIENT MULTI- AND NETWORK ARCHITECTURE
AND COMPONENTS FOR PETABIT/S ELASTIC NETWORKS

cation in a specially designed nonlinear fiber
(CRF) prototype to counteract inter-band en-
ergy transfer. SRS control in combination with
periodic gain equalization (every N spans) is
mandatory to allow the combination of mul-
tiple standard single-mode fiber (SSMF) spans
and enable metropolitan/regional transmis-
sion applications. With this, the consortium
was able to transmit 240 channels (consider-
ing the 50 GHz ITU grid) between 1480 and
1610-nm over 4 x 100 km standard single-
mode fiber (SSMF) spans. Multi-band optical
transmission is very useful to maximize the
use of existing fiber optic infrastructures and
to optimally fill loaned fibers in regions where
Internet Service Providers (ISPs) do not own
their fiber infrastructure. Multi-band technol-
ogy is also an opportunity to make optical
transport networks more flexible.

During the project, four multi-band dis-
tributed Raman amplifiers with multi-pump
wavelengths were built and delivered for the
final demo. Five lumped / discrete Raman
amplifiers using multi-pump wavelengths
were also manufactured to amplify the S-
band at different points in the set-up. These
amplifiers are particularly flexible in shap-
ing the gain and have better performance in
terms of noise figure compared to standard
amplification technology for the S-band (i.e.
Thulium-doped fiber amplification). Multi-
band (S+Ct+L-band) and wavelength (O-, E-,
S-, U-band) MUX/DMUX were also designed
and built. Finally, a multi-band WDM tran-
sponder prototype able to operate between
1460-nm and 1640-nm was realized and used
with success during the final demo. The final
demo combined these various elements in a
S+C+L-band transmission set-up of 4x100-km
of SSMF with successful transmission of 240

channels at 33-Gbaud (on 50-GHz ITU grid).
600-Gbps channels were successfully trans-
mitted in the C- and L-band by switching off
33-Gbaud dummy channels (to insert the
96-Gbaud channels) and 100-Gbps channels
were propagated in the S-band.

After preliminary tests of some crucial com-
ponents requested by the various elements
of EMBRACE and the specification definition,
EKINOPS looked for the possible integration
of the requested functions inside the existing
platforms or in new platforms. Following the
Orange INNOV recommendations, EKINOPS
developed the ad-hoc architecture of a multi-
band WDM coherent Muxponder operating
between 1460 and 1640-nm at 100/200-Gbps,
as well as defined the design of a discrete/
lumped Raman amplifiers operating on the
S-band. Finally, EKINOPS manufactured one
prototype of the 100/200-Gbps multi-band
WDM coherent Muxponder (following the de-
sign previously defined) as well as an optical
gain block per prototype for a total of 5 pro-
totypes, with many iterations for an improved
amplification performance.

One of the main goals of the distributed
Raman amplification (DRA) at the end of
each 100-km span was to compensate for
the transmission penalty experienced by the
short wavelength channels due to the SRS-
induced power transfer to the longer wave-
length channels. It was therefore important to
determine the optimum combination of pump
wavelengths and powers for the DRA pump
sources. MPB Communications carried out
simulations of the transmission of 192 chan-
nels running from 1480 to 1610-nm over a
100-km SSMF span. The iterative simulations
began with launching a flat channel spec
trum and then optimizing the wavelengths
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PROJECT HIGHLIGHTS
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EMBRACE Amplification Strategy

S+C+L-band WDM comb with SRS

after one 100-km SSMF span

to counteract effect of stimulated Raman scattering (SRS)

S+C+L-band WDM comb with SRS compensated

at the output of the EMBRACE amplifier

S+C+L-band WDM comb after the gain equalization stage

Hereafter are described some examples of the work performed by the various partners of EMBRACE.

and powers of a multi-wavelength DRA pump
source to obtain the flattest possible received
channel spectrum. The next step involved
inverting this received channel power pro-
file and applying it as a pre-emphasis launch
profile into the 100-km SSMF span instead
of the flat profile. With the same composite
signal launch power and the same Raman
counter pump powers, the simulation con-
firmed that this strategy resulted in a flat re-
ceived channel spectrum. The optimum pump
wavelengths and powers were determined
through simulations and confirmed experi-
mentally. The required powers were provided
by two interconnected modules built by MPB
Communications. The 600-mW output of
a VERSA2-N2-LDP-600-13XX was fed into a
VERSA2-N2-LDP-850-14XX/14XX where it was
combined with the required powers at the
other wavelengths.

Since the pump powers launched into the
span for the DRA are well above the Hazard
Level 1M limit, the fiber path integrity must be
confirmed prior to the turn-on of the pumps
and must be continuously monitored during
system operation so that, if there is a fiber

C > 8 carcNewsi205
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break or connector disconnect, the pumps
will immediately be automatically shut down.
To provide this vital fiber integrity monitor-
ing (FIM) function, the 13XX-nm pump unit is
equipped with an out-of-band OSC laser diode
transmitter at 1624 nm and both units have
an OSCreceiver. The WDM signal channels are
combined with the FIM OSC signal and then
launched to co-propagate down the span, as
shown in the figure below. Receipt of the OSC
signal by the Raman pump units at the far end
confirms the integrity of the incoming fiber
and is a necessary condition for the high-pow-
er pumps to be turned on. Once turned on,
any subsequent interruption of the received
OSC signal will trigger an ALS.

Multiplexers / Demultiplexers (MUX/DE-
MUX) are developed for more than 25 years
by EXAIL, Integrated Systems Activity. They
are historically linked with common telecom-
munication systems; thus, their conventional
design is focused on C- and L-band. The speci-
ficity of EXAIL demultiplexers lies in the highly
customizable frequency grid on a rather high
number of channels. Frequency spacing range
can be tuned from 10-GHz up to 400-GHz for

up to 48 channels. This agility is the result of
a free-spaced fabrication process containing
a diffraction grating providing the dispersive
function of the MUX/DEMUX. Any frequency
spacing of this range can be accessible by
tuning the incidence angle on the diffraction
grating and choosing its groove spacing. In
EMBRACE, EXAIL designed the band/wave-
length MUX/DMUX able to operate on each of
the targeted amplification bands of EMBRACE
(i.e. S-, C- and L-band). But, to address the de-
mand of existing and future customers, EXAIL
also performed the design of O-, and S-band
components, covering a band going from
1260-nm to 1620-nm. EXAIL manufactured
for the project some prototypes in the O- and
S-band.

IMT Atlantique worked on the evaluation
of network scenarios for the introduction of
multi-band WDM transmission systems on
the existing fiber cable infrastructure for the
different network segments and transport
applications, both in terms of technical and
techno-economical aspects. The problem is
quite prospective as new types of optical fi-
bers offering much more capacity are likely to
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PROJECT HIGHLIGHTS

VERSA2-N2-LDP-600-13XX (top) and VERSA2-N2-LDP-850-14XX/14XX (bottom)

appear in the mid-long-term future and could
be a game changer, especially for short and
medium distances. In the short-medium term
perspective, the maturity of EDFA-based C+L-
band transmission systems is likely to be gen-
eralized in long-haul transport network. In the
metro/regional area network (MAN) domain
for distances up to 400 km, a third band (S or
U) could be added later when corresponding
transponders and amplifiers will be available.
Finally, the MAN is by far the easiest place for
the use of four or more amplification band
but deployment is strongly dependent on
the price of equipment with respect to con-
ventional solutions such as additional fiber
deployment. In parallel, EMBRACE funded
a PhD work at IMT Atlantique on improving
the planning tools for multi-band WDM opti-
cal networks by embedding QoT constraints,
added to the existing spectral constraints,
within the linear programming procedure
used for the resolution of the routing and
spectrum assignment problem. In particular,
the OSNR constraint using the Gaussian Noise
(GN) model has been linearized in order to be
included in the ILP optimization code. This
allows to dramatically reduce the number of
possible solutions and selects only routes
that are optically feasible by real WDM sys-
tems. Hence, this integrated QoT-aware ILP
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finds realistic optical channel routing solu-
tions in much more reasonable computation
times and is proven to be faster and more
accurate than the combined method where
the found routes are a posteriori assessed by
a third party GN model calculation software.
However, this latter method based on existing
software remains a robust back-up for multi-
band optical network planning.

Orange INNOV led the project since the
preparation stage in 2019 up to the final demo
in December 2024. Orange INNOV proposed
the optical amplification strategy of EMBRACE
(that is at the core of the project) with the
combination of DRA in the SSMF spans and
discrete/lumped optical amplifier per band at
the end of fiber spans, to control as accurately
as possible the accumulation of SRS between
the various bands (span after span). One of
the key ideas of EMBRACE was also to carry
out multi-span WDM transmission on the
S+C+L-bands to be compliant with the MAN
topology. Orange INNOV proposed the over-
all system architecture of EMBRACE, designed
in partnership with EKINOPS the discrete/
lumped Raman amplifier operating in the
S-band, performed all the numerical simula-
tions to check the viability of the EMBRACE
system and confirm the design of both the
distributed and discrete/lumped Raman am-

plifiers used in the EMBRACE demo. Finally,
with the support of all the partners, EMBRACE
built between September 2024 and December
2024 the final demo that has been shown to all
the supporting/funding organizations on last
December 17th, 2024. INFINERA (now NOKIA)
has kindly made available for EMBRACE two
C- and L-band 600-Gbps WDM Muxponders
which were used to assess the performance
of the corresponding amplification band.

In summary, EMBRACE demonstrated the pos-
sible use of metro/regional legacy fiber infra-
structure for multi-band WDM transmission
by keeping under control the inter-band SRS.
EMBRACE has experimentally demonstrated
that WDM transmission in S+C+L bands is pos-
sible over a multi-span fiber infrastructure
(at least four 100 km amplifier spans) while
keeping the inter-band SRS under control.
EMBRACE gives a reassuring signal to the op-
tical communications industry that investing
in components and devices addressing bands
other than C-and L-bands is a future-proof po-
sition that can potentially generate new rev-
enues in the years to come.

) Further information
Project web site:
www.celticnext.eu/project-embrace/
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CISSAN - Collective intelligence supported by
security aware nodes
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CISSAN

Motivation

Interconnection of devices in critical infra-
structures plays a major role in our everyday
life. However, “when everything is connected,
everything must be protected.” Given both
growing scale and the heterogeneity of Inter-
net of Things (IoT) and Operational Technolo-
gy (OT) systems and networks, it becomes
practically impossible or at least it is very
complicated to protect them against, for ex-
ample, Distributed Denial of Service (DDoS)
attacks? and new malware techniques and
toolkits targeting Industrial Control Systems
(ICS)* by using centralized security systems.

C> 10 cemicNews 2025
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Countering the security threats against loT
and OT is the primary objective of the three-
year CELTIC-NEXT project CISSAN started in
May 2023 with the participation of Austria,
Finland, Spain, and Sweden. Cybersecurity so-
lutions for loT and OT environments are tradi-
tionally managed centrally, i.e., most security
analytics and decision-making take place in
so-called security backends (servers con-
trolled by security providers). However, the
project CISSAN employs multiple forms of lo-
cal and collective intelligence gathering and
collaboration among network nodes to enable
more decentralised and distributed security
and operational monitoring, event tracking,
and attack detection in loT and OT networks
(see Fig. 1). CISSAN targets networks the ma-
turity of which ranges from the design stage
to the operational stage and aims to enable
more reliable and earlier detection of mali-
cious activities, graceful handling of the losses
of connectivity with security backends, and
saving on data transmission costs.

In this short article, we present several ex-
amples of the CISSAN's activities in the first
half of the project.

Synthetic network traffic data
generation

Essentially any modern solution for security
monitoring, cyberattack detection and re-
sponse include Al-based or other data-driven
algorithms. Given the scarcity of real-world
attack data (or data with other desired non-
trivial properties), tools for generating high-
quality synthetic network traffic are pivotal
for developing and testing IoT and OT cyber-
security solutions. In CISSAN, we focus on
generative adversarial networks (GAN)-based
approaches, leveraging their ability to capture
the intricate patterns of real network traffic.
Our comparative analysis of Al and non-Al
methods has demonstrated that GANs
achieve superior fidelity and utility over diffu-
sion models and variational autoencoders
(VAEs). The next step is to refine domain-spe-
cific GAN architectures tailored to SCADA traf-
fic, which involves Supervisory Control and
Data Acquisition (SCADA) data characteristics
analysis, data quality assessment, and adap-
tation of generative models to reflect real-
world anomalies and attack patterns.
Additionally, we are exploring hybrid ap-

23.05.25 13:.02



PROJECT HIGHLIGHTS

Centralised

Local observations / monitoring, no
processing of observations

Decentralised

Local observations, certain local
processing and locally-made decisions

Figure 1: CISSAN as a transition enabler: from centralised to distributed paradigms

proaches, integrating GANs with diffusion
models and Large Language Models (LLMs)
for enhanced context awareness in synthetic
data generation. This work is expected to im-
prove and validate anomaly detection-based
algorithms in the project.

Collective intelligence proof-of-concept
solution in CISSAN Lab

To support the research in local and collective
intelligence, the partners established CISSAN
Lab - an experimental environment specifi-
cally designed to mirror real-world energy dis-
tribution and control systems (see Fig. 2).
Incorporating industry-standard IT and OT
equipment - including Remote Terminal Units
(RTUs), network switches, routers, and SCADA
servers - and simulating or replaying relevant
data traffic, the CISSAN Lab provides an ideal
setting for developing, testing, and demon-
strating innovative security solutions.
Unsurprisingly, the first CISSAN's collective
intelligence proof-of-concept (PoC) algorithm
was built and demonstrated in the Lab. The
lightweight, distributed, and cooperative PoC
algorithm was designed and implemented
for ARM 32-bit microcontroller architecture,
a typical platform for resource-constrained
industrial devices. By monitoring RTU data
structures for unauthorized changes, the algo-
rithm triggers a coordinated response across
multiple interconnected devices instead of
relying on centralised security mechanisms.
Importantly, this PoC demonstrated that mod-
ern industrial loT and OT devices can support
lightweight solutions improving cybersecurity
without leading to operational disruptions
or adding significant data transmission and
computational overheads. Furthermore, the
insights gained from the first PoC effort are
helpful in the ongoing assessment of security-
to-functionality trade-offs in other potential
collaborative security algorithms. The CIS-
SAN Lab is expected to play a key role in the
project, serve as a bridge between theoretical
research and real-world solutions and foster
collaboration among the partners.

Celtic-Next_News_01.2025.indd 11

Use cases

The CISSAN efforts are guided by and evalu-
ated in the three main project use cases:
smart transportation, energy grid monitoring
and control, and underground construction
monitoring. In addition to the technical re-
search and development efforts, the project
agenda also includes the facilitation of securi-
ty compliance and governance for the owners
and operators of loT and OT networks.

Smart transporation

The project partners aim to analyze Global Po-
sitioning System (GPS) coordinates of buses to
understand the data, its properties, and the
types of anomalies present. We collect bus
coordinates from a Message Queuing Telem-
etry Transport (MQTT) broker, and use various
additional variables such as speed, accelera-
tion, distance travelled, and proximity to bus
stops to enhance anomaly detection. Initial
findings indicate that Machine Learning (ML)
algorithms are effective in identifying anoma-
liesin large datasets. Future work involves de-
termining what additional data sources could
enhance our understanding of public trans-
portation systems, how to better handle and
clean large volumes of GPS data, what new
variables or features could improve anomaly
detection, and whether it is possible to make
machine learning findings more interpretable
and actionable.

Anomaly detection in energy
grid control devices

The project partners are exploring Al-based
anomaly detection methods for both network
traffic data (including Internet protocol head-
ers) and operational data (such as physical
sensor signals), with the anomaly detection
models training and running locally in smart
energy grid substations. These methods are
instrumental in detecting cyberattacks and
operational failures. To improve the reliabil-
ity of detection, we are pursuing a hybrid

Distributed

Distributed decisions, exchange of
“intelligence”

approach, combining the local analytics at
substations with subsequent centralised ag-
gregation and analysis. This approach helps
us extend the benefits of local intelligence
mentioned earlier with a network-wide view
available in grid monitoring centres. Using
synthetic anomalies injected into real (cap-
tured) energy grid data, we evaluated and
demonstrated the effectiveness of the CIS-
SAN's lightweight Al models running in Re-
mote Terminal Units (RTUs) in identifying
security and operational issues. Building a
scalable framework for centralised aggrega-
tion of the output of local models is part of the
future project work, as well as adding explain-
ability features for providing grid operators
with deeper insights into detected anomalies
and network behaviour.

Sensor data verification in mining and
construction projects

In today’s mining and construction projects,
huge amounts of monitoring data are col-
lected from sensors of diverse types. Their
numbers range from a few to several ten-
thousands, e.g., in complex urban metro
projects. The monitoring data are acquired
manually or automatically and then trans-
ferred via different gateways and networks to
loT platforms where they are managed, anal-
ysed, and used to support operator decision-
making and even to automatically control
construction machinery. The integrity and
high quality of monitoring data are therefore
of utmost importance for the efficient execu-
tion and safety of projects.

To verify that sensor data are unchanged,
a data signing method is developed in CIS-
SAN. The method employs a specially de-
signed security chip, which can be connected
to sensors and/or embedded in gateways, for
signing data at creation. This enables data
integrity verification before the use of the
data. Furthermore, a data quality assessment
solution is developed to compute the “believ-
ability” scores of monitoring data by applying
empirical rules (which involve relevant sensor

CELTIC News 1/2025 1 C)
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Figure 2: CISSAN Lab setup

statistics and similarity metrics). Depending
on the scores, the data are either rejected or
accepted, and this information is communi-
cated to the users before they access the data.

Conclusion

In the first half of the project, CISSAN pro-
duced a set of innovative algorithms and tech-
nologies for countering loT and OT security
and operational threats. The project aims to
improve them, and develop new algorithms
and technologies. These efforts will be com-
plemented by integrating and validating the
CISSAN results in the project use cases, the
CISSAN Lab, and other relevant environments.
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' Hypponen's Law: If it's smart, it's vulnerable.
Available at: https://blog.f-secure.com/hyppo-
nens-law-smart-vulnerable/

2ENISA Threat Landscape 2024. Available at:
https://www.enisa.europa.eu/publications/
enisa-threat-landscape-2024

3 What's the Scoop on FrostyGoop: The Latest
ICS Malware and ICS Controls Considerations.
Available at: https://www.sans.org/blog/whats-
the-scoop-on-frostygoop-the-latest-ics-malware-
and-ics-controls-considerations/; Operational
Technology Cybersecurity Threat Landscape And
Key Shifts. Available at: https://www.csa.gov.sg/
resources/publications/operational-technology-
cybersecurity-threat-landscape-and-key-shifts
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F4iTECH Revolution: Transforming Industry
with Federated Al

Enhancing Data Privacy and Resource Management in Industry
through Decentralized Al Solutions

Dr. ismail Uzun
INOSENS
ismail.uzun@inosens.com.tr

The F4iTECH (Federated Al Platform for
Industrial Technologies) project revolution-
izes the manufacturing and airport indus-
tries by integrating Federated Learning (FL)
and advanced Al technologies. Through a
decentralized platform, F4TECH enhances
operational efficiency, ensures data privacy
and optimizes resource management while
addressing hidden challenges and reducing
costs. With six pilot implementations show-
casing transformative impacts, this innova-
tive approach promises a more intelligent,
resilient and sustainable future for industrial
environments.

Building on its innovative approach, the F4i-
TECH project not only improves operational
workflows but also tackles critical industry
challenges such as data transmission, secu-
rity and privacy. By leveraging FL-based Al,
the platform enables real-time monitoring
and decision-making without centralizing
sensitive data, thereby enhancing compliance
with regulatory frameworks and preserving
data sovereignty. The integration of block-
chain technology further secures data sharing
through smart contracts, fostering collabora-
tion among stakeholders while maintaining
individual data ownership. The project's suc-
cess is evidentin its six pilotimplementations,
which demonstrated tangible benefits like re-
duced operational inefficiencies, improved re-
source allocation, and enhanced resilience in
both manufacturing and airport sectors. The
Figure 1 shows the system approach and user
interaction.
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F4iTECH

Achieved Results

The project successfully demonstrated sig-
nificant benefits for the manufacturing and
airport industries by integrating FL-based Al
into production and operational workflows.
A major achievement is the development of
FLactionTM, a scalable and privacy-preserv-
ing federated learning platform that enables
decentralized Al training across multiple edge
devices with a user-friendly approach for
data scientists. FLactionTM supports seam-
less model aggregation while ensuring data
remains on local devices, addressing privacy
concerns and regulatory requirements in in-
dustrial applications.

In the airport use case, the project deliv-
ered solutions that provide stakeholders with
highly accurate, real time predictions of pas-
senger flows for specific time windows. By
leveraging advanced machine learning mod-
els, these insights enabled airports, airlines,
and ground handling services to optimize
resource allocation, staffing, and facility man-
agement, leading to smoother operations and
improved passenger experiences. As a result,
the project significantly reduced operational
inefficiencies stemming from outdated or
inaccurate forecasting methods, minimizing
delays, overcrowding, and resource misman-
agement. Furthermore, the integration of FL-
based Al tackled critical industry challenges,
particularly in data transmission, security,
and privacy. By enabling decentralized data
analysis, the solution eliminated the need

for large-scale centralized data repositories,
thereby enhancing compliance with stringent
regulatory frameworks while also preserving
data sovereignty for participating stakehold-
ers. This approach not only ensured the con-
fidentiality of sensitive passenger information
but also fostered greater collaboration among
stakeholders by allowing them to access valu-
able insights without compromising individual
data ownership.

The results of the project are expected to
have a lasting impact on different sectors, en-
hancing operational efficiency, reducing costs
and improving stakeholder collaboration.
The technologies developed may serve as a
foundation for new product developments,
standardization efforts, and further research.
Additionally, the outcomes of the project, in-
cluding methodologies and findings, have the
potential for publication in major papers, fos-
tering wider adoption and refinement of FL-
based Al in industry applications.

Impact

F4iTECH delivers significant benefits to the
manufacturing, retail and airport industries
by seamlessly integrating FL-based Al solu-
tions into industrial processes. Utilizing dis-
tributed ledgers, the project securely records
all relevant events and transactions within the
Industry 4.0 ecosystem, enabling stakehold-
ers and end consumers to intuitively verify
data and establish smart contracts. Through
systematic Al-driven predictive maintenance
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F4iTECH Federated Learning Platform Architecture
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Figure 1: F4iTECH Federated Learning Platform Architecture

and machinery inspection, F4iTECH enhances
equipment performance and reduces deterio-
ration rates by 20%. By addressing and resolv-
ing hidden operational challenges, the project
aims to cut invisible and internalized costs by
15%, contributing to more efficient and cost-
effective industrial environments.
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Conclusion

The F4iTECH project demonstrates how Fed-
erated Learning (FL) and advanced Al tech-
nologies can transform industrial sectors by
enhancing operational efficiency, data pri-
vacy, and resource management. The proj-
ect’s decentralized approach not only solves
hidden challenges but also reduces costs and

improves resilience. Future projects/products
could build on F4iTECH's methodologies to
explore broader applications of FL-based Al
in other industries, advancing data-driven in-
novation while maintaining stringent privacy
standards.

> For more information, visit:
https://www.celticnext.eu/project-fditech/
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fiQare: Advanced Intelligent Quality Assurance
for Release Enhancement
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University of Malaga
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The fiQuare project pioneered the devel-
opment of intelligent methodologies for
automated software repair, significantly
enhancing the dependability and operational
resilience of loT-based software infrastruc-
tures. By integrating artificial intelligence
and advanced fault-detection paradigms, the
initiative focused on automating defect local-
ization, correction, and validation, thereby
reducing human intervention and optimizing
software quality. This note delineates the the-
oretical underpinnings, technical implemen-
tations, and empirical evaluations conducted
throughout the project lifecycle, presenting
key insights into its impact and scalability in
real-world deployment scenarios.

Celtic-Next_News_01.2025.indd 15

-/
&

Vel

fiQare

The field of automatic software repair has wit-
nessed substantial academic and industrial
attention, with notable contributions lever-
aging semantic-driven correction techniques
and generate-validate paradigms. The fiQare
project extended this body of knowledge by
integrating these methodologies into a do-
main-specific framework tailored for loT-driv-
en software maintenance, enhancing their
applicability and efficacy within large-scale
distributed environments.

The methodological approach employed
in fiQare encompassed several structured
phases. A comprehensive examination of
state-of-the-art techniques in automated
software repair was conducted through a
systematic literature review. Existing defect
localization methodologies were categorized
and analysed to develop a taxonomy of fault-
detection mechanisms. Algorithmic design
and optimization efforts focused on develop-
ing Al-augmented heuristics for source-code
fault detection and rectification. Experimen-
tal validation was performed through the
deployment of the developed techniques in
controlled environments, followed by itera-
tive performance evaluation.

The technical realization of fiQare involved
the construction of a robust, Al-powered soft-
ware repair framework seamlessly integrated

into loT ecosystems. The computational in-
frastructure comprised high-performance
computing nodes featuring dual Intel Xeon
processors and Ubuntu-based deployment
environments. The development toolchain
utilized Java-centric repair algorithms, engi-
neered within the Eclipse IDE and reinforced
with continuous integration (CI/CD) pipelines.
Automated defect correction models were
implemented using Al-driven pattern recogni-
tion for dynamic patch generation and auto-
matic validation.

The developed repair mechanisms un-

derwent rigorous validation across multiple
dimensions.  Performance benchmarking
assessed computational overhead, fault de-
tection accuracy, and automated correction
efficacy. Industrial-scale deployment within
FIWARE Generic Enablers, such as Perseo CEP
and loT Agent UltralLight 2.0, demonstrated
notable improvements in fault tolerance and
system resilience. A comparative analysis
against traditional manual debugging pro-
cesses highlighted substantial efficiency gains
and defect-resolution acceleration.
The fiQare project successfully established a
novel paradigm in Al-driven software repair
for loT infrastructures much before the age
of LLMs, significantly reducing the operational
complexities associated with defect man-
agement. Future research directions include
extending quality-and-safety by design meth-
odologies to heterogeneous computing envi-
ronments and refining predictive models for
proactive fault prevention.
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Spain strengthens its support to

CELTIC-NEXT Programme

CDTI Centre for the Technology Development and the Innovation

SGEERFECTK

Juana Sanchez
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the Innovation (CDTI)
juana.sanchez@cdti.es

CDTI is a Business Public Entity under the
Ministry of Science, Innovation and Univer-
sities that promotes innovation and techno-
logical development of Spanish companies.
This is the entity that engages applications
assistance and support R&D&l projects of
Spanish companies at national and interna-
tional level.

Therefore, the aim of CDTI is to contribute to

the improvement of the technological level of

Spanish companies through the development

of the following activities:

> Technical and economic evaluation and
awarding of public aid to innovation
through subsidies or aid partly refundable
R&D projects developed by companies.

> Management and promotion of the
Spanish participation in international
programmes for technology cooperation.

> Promotion of the international transfer of
technology and business support services
to technological innovation.

> Support for the establishment and
consolidation of technology-based
enterprises.

The bulk of its infrastructure is in Madrid but,
in addition, CDTI offers to Spanish companies
a strategic network of offices and representa-
tives abroad (SOST OFFICES - Spain Office of
Science and Technology), specifically in Bel-
gium, Brazil, Chile, China, India, Japan, Korea,
Mexico, Morocco and USA, to support them in
their technology activities abroad.
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News on Funding in Spain

CDTI launches its first INNOGLOBAL Call
with FEDER (European Regional Development
Fund) funds to reinforce the support in Inter-
national Cooperation projects labelled from
January to October 2025. Projects labelled
under CELTIC-NEXT Spring Call 2025 are eli-
gible for this Call. The beneficiaries are Span-
ish SMEs and mid-caps (up to 500 employees).
Subcontracting is possible (not mandatory) up
to 50% (70% in Health sector).

Spanish companies that belong to the
eligible regions (Andalusia, Balearic Islands,
Canary lIslands, Castilla-La Mancha, Castilla
y Ledn, Valencian Community, Extremadura,
Galicia, and Murcia) will be able to benefit with
grants up to 80% of the budget.

The fundable activities are industrial re-
search and/or experimental development.
The eligible costs include personnel, instru-
ments / material, subcontracting, general ex-
penses, audit, travel and indirect costs. The
minimum budget is €175,000 per company/
project. The projects must start in 2025 and
end by June 30, 2028, at the latest.

INNOGLOBAL opens from May till June
2025. An international funding request (EU-
REKA funding request in case of CELTIC-NEXT)
will be required before applying.

For the rest of the non-eligible regions,
CDTI offers a mix of loan and grants under the
“Proyectos de Cooperacién Tecnolégica Inter-
nacional” funding line.

CELTIC Spanish successful project
5G-PERFECTA

5G-PERFECTA project is a good example of
CELTIC-NEXT success, which aim has been to
develop the technology to assure the 5G ser-
vice quality based on data processing, that is,
to guarantee that the quality of 5G networks
is aligned with the expectations of bandwidth,
latency and other key performance indica-
tors. The project has contributed to the analy-
sis of the 5G performance, the supervision
of 5G networks, technologies for monitoring
5G networks, supervision of services and ap-
plications as well as 5G monitoring and mea-
surement devices.

The project has developed a 5G perfor-
mance compliance testing assurance solu-
tion that calculates KPIs (Key Performance
Indicators) to show the real behaviour of 5G
network and services. In addition, 5G-PER-
FECTA has developed automated processes,
tools and mechanisms ensuring 5G service
quality based on data processing and ana-
lytics approaches, under two main project
scenarios and six use cases. The 5G Network
Performance scenario provides the perfor-
mance monitoring information and includes
the testbed and measurement scope for 5G
network performance analysis. The 5G Qual-
ity Assurance scenario provides the quality of
service monitoring information, including the
time sensitive networking mechanisms, the
deployment of critical services with perfor-
mance guarantees and the QoS observability
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for 5G. The following figure shows the project
scenarios and use cases.

In addition, 5G-PERFECTA has developed a
monitoring platform to deliver real measure-
ments over the new generation mobile net-
works, tested on a real infrastructure. These
performance indicators are helping to deter-
mine the suitability of new mobile infrastruc-
ture, including 5G to support next generation
applications in mobility.

The project, led by Minsait, has benefited
greatly from a well-balanced consortium, in-
volving 5G operators, vendors and system
integrators with small and medium-sized en-
terprises and academia from Spain, Sweden,
Tirkiye, Portugal and Poland.
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The overall quality is perceived as high
objectively measured by the amount of valu-
able contributions outside the project group
(86) to the technology related to 5G-PERFEC-
TA, in which the main innovations have been
transferred: 44 papers in most relevant in-
ternational journals symposiums and con-
ferences (IEEE ISCC, IEEE INFOCOM, JCOMSS,
IEEE Access, IEEE Transactions, Elsevier Mea-
surement, etc.); 10 contributions to standard-
ization bodies (ITU-T, VQEG and TM Forum); 10
PhD theses & Master theses; and 22 other ex-
hibitions, dissemination events and activities.

5G-PERFECTA project has received the
CELTIC-NEXT Excellence Award for Services
and Applications in 2024.

~COTl

INNOVACION

Conclusion/Outlook

Spain has strongly supported CELTIC pro-
gramme since it started in 2003. Telecommu-
nications sector in Spain has an experienced
and high added value community at national
and international level.

CDTI strengthens its support to CELTIC
programme with FEDER INNOGLOBAL Calls.
Participants of CELTIC Spring Call 2025 can
benefit from the FEDER INNGLOBAL Call 2025.

) Further information
» CDTI website - https://www.cdti.es/en
> 5G-PERFECTA - http://www.5gperfecta.eu/
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CELTIC-NEXT Services Portofolio

Xavier Priem
Director CELTIC Office
priem@celticnext.eu

Operating CELTIC-NEXT as an EUREKA ECP
Cluster means that the Office delivers an
extensive portfolio of services to our ICT
Community and to the EUREKA Network of
National Funding and Innovation Agencies.

CELTIC-NEXT's project calls:

The operation of a CELTIC NEXT call for

bottom-up project proposals involves several

specific actions:

The first action is to prepare for the call - this

means preparing the support for the man-

agement of the calls and proposals in terms

of Office human resources and system tools,

from application preparation to evaluation

and labelling. This includes:

> Announcing the call on the Cluster’s
Website: https://www.celticnext.eu/

> Defining and opening the call portal:
https://cluster-projects.eurestools.eu/index

> Updating the Brokerage tool: https://www.
celticnext.eu/brokerage-tool/

Reporting Reporter

Dissemination

Collaboration

Mailing List

Figure 1: CELTIC-NEXT
Tools Set

Once the systems are prepared, the online or

physical events for the call must be orches-

trated:

> Launch event (online) - how and what to
propose

> Brokerage event (physical or hybrid)
- presentation of public authorities
funding, proposers pitches and consortia
participants matchmaking

The office staff facilitates these events by
offering pitching preparation support before
the event and running Consortium Building
Sessions in the days following the brokerage
and matchmaking.

The office must also allocate a set of quali-
fied experts for the technical assessment of
proposals. Should a proposal be labelled, its
participants can expect help from the office
for the negotiation with the different Public

Authorities and coordination of preparation
activities up to the project launch.

CELTIC-NEXT's Flagships

These involve a similar process to the Project
construction, but it is initiated in response to
the convergence of industry demands and
national interests.

CELTIC-NEXT's Promotion Events

CELTIC-NEXT showcase events are planned,
wherever possible, to maximise the exposure
and value to the projects and the authorities.
These are usually planned in coordination
with other major events to ensure good audi-
ences and to control costs.

2nd call (Autumn)

hase (2nd cail ; -

CPP & National application
submission deadline

Figure 2: CELTIC-NEXT Calls Timeline

C) 18 CELTIC News 1/2025

‘ Celtic-Next_News_01.2025.indd 18

PA/CG meefing
(selection and labelling)

23.05.25 13:.03



COVER THEME

CELTIC-NEXT's Support to Projects:

CELTIC-NEXT oversees the running projects

to ensure they are working to plan and can

deliver the expected results. This is achieved

by frequent interactions between the project

officer and the project leader and several

formal reviews (mid-term, final) during the

project life.

Typically, a CELTIC-NEXT project can expect:

> Comprehensive support for reporting,
dissemination and collaborative working
through the CELTIC-NEXT tool set

> Assistance, coaching and monitoring
support from the Project officer

> Advice and guidance from experts and
project officers during the project’s
lifecycle (on demand) and in particular at
review times (by default)

> Simple processes for Project Change
Request management, providing flexibility
and resiliency to projects when plans need
to change

CELTIC-NEXT provides also support for Dis-
semination activities to the project by invit-
ing them to present at CELTIC-NEXT's Events,
nominating speakers and participations at
international events like EUCNC, EGIS,... and
highlighting the major achievement of the
projects via CELTIC-NEXT's media channels:
LinkedIn, Newsletter, CELTIC News...

The number of calls per year
and regularity

The CELTIC-NEXT community, in consultation
with the national authorities have decided
that their dynamic domain is best served by
having two opportunities in the calendar year
to present their project ideas for consider-
ation. Accordingly, two bottom-up calls are or-
ganised each year, one in Spring (deadline end
of April) and one in Autumn (deadline end of
October). For these calls. proposers are free
to define their project ambitions according to
their ICT research interests and can submit
them via our Online Project Portal.

In addition to bottom-up calls, CELTIC of-
fers the opportunity to generate “Flagship”
projects/calls at any time if there is an agreed
interest. These special interest initiatives can
emerge if the industry and PAs share a strong
interest in collaborating on a Special Flagship
initiative to address a key theme. The CELTIC
office will facilitate the flagship by having an
agreed submission date, which can differ
from the above schedule by specific agree-
ment with the involved PAs, and organising
the review and project preparation process
around this. These projects are usually in the
range of several tens of million Euros for a
3-5-year duration.

Flagship projects are, by their nature, very
successful because they are a balance of bot-
tom-up and top-down approaches.

It is important to mention that CELTIC-
NEXT operates exclusively thanks to the fees
it collects from projects that got labelled and
started. This is the only revenue source en-
abling all the aforementioned services. CELT-
IC-NEXT Office neither receives public funding
from EUREKA Countries nor private money
from its Core Group

From historical flagships to flagships programme
What are CELTIC-NEXT Flagships?

A

Xavier Priem
Director CELTIC Office
priem@celticnext.eu

CELTIC historic flagship programme started
with 100-Gigabit Ethernet Transport Tech-
nologies (100 GET), Safe and Secure European
Routing (SASER), Secure Networking for a
data center cloud in Europe(SENDATE) proj-
ects, and Accellerating digital transformation
in Europe by Intelligent NETwork automation
(AI-NET) flagship. The ramping-up Sustain-
able Technologies for Advanced Resilient
and Energy-Efficient Networks (SUSTAINET)
flagship is the successor of those highly suc-
cessful flagship projects. This is a clear suc-
cess track record. And they also create highly
collaborative communities, as you can take
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» Number: 50-9o (typical),
* Common WGs and 3-4 sub--projects
*Type:

Large Industry players

SMEs

RTOs

Academia

Public Bodies

Budget &
Duration

* Budget (costs):
50 to 75Me (typical)
e Duration:
36-48 months (historical)

Figure 1: Typical Flagship Characteristics

from the AI-NET song ! Those flagship projects
were and are still possible because Industry
and National Funding Innovation Agencies
jointly recognise(d) the absence of adequate
funding support in addressing a particular
area of the CELTIC-NEXT's ICT Strategic and
Innovation Road Map (SRIA).

* Number: 5-10 (recommended)
o Strictly more than 2 Eureka
Countries per sub-project

Countries

Market &
Tech Value-
Chains

* Full E2E Technology Value
chain to demonstrate full E2E
Services

 Full Market Value Chain
representative partners
onboard to demonstrate
Market Impact relevance

Preparing and launching a Flagship project re-
quires a concerted approach between a core
group of large industry players and a core
group of public funding agencies. This small
core team delimits the relevant R&D&l area of
the flagship, the overall approximative budget
envelope to be targeted, and the agenda for
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UPDATE FROM THE CELTIC OFFICE

industry initiatives must converge to drive in-
novation in key technologies, fostering indus-
trial cooperation and joint R&D initiatives.

This project proposes a holistic approach,
integrating research in frictionless network
performance, resilience, security, and sus-
tainability to propel Europe towards a sustain-

CELTIC-NEXT New Flagship: SUSTAINET

Technological innovation and novelty
Rationale for the project

... define new requirements
* Sustainability and energy efficiency

Huge challenges
Climate change and increased ICT energy

consumption .

International conflicts

Increase in cyber-criminality and cyber-war
Interdependency of energy and
telecommunication

Resilience and security

* Protection of critical infrastructures against
criminal, terrorist and cyber-war attacks

* Technological sovereignty

* Secure, trusted, sustainable digital society

* Seamless interconnection of digital systems and various network segments
* Energy-efficient and sustainable technologies and methods

Transformation towards a sustainable and resilient digital hyperconnected society and economy

Figure 2: CELTIC-NEXT New Flagship: SUSTAINET

developing the project proposal. This is the
first preparation phase, consisting of a top-
down approach in terms of thematic area and
budget envelope. Then, once this is designed,
the core industrial consortium will open the
flagship proposal to more participants, en-
abling a considerable number of industry
players, SMEs, RTOs, and academics to join
the consortium. This is the phase of bottom-
up growth within the agreed SRIA area. This is
also potentially a growth in terms of budget
needs.

Due to the accrued number of participants
(up to 100) and subtopics, the Flagship proj-
ect is then organised around three to four
subprojects and an umbrella project that con-
tains all common cross-subproject topics. An-
other form of maintaining coherence for the
horizontal topics is to have a common Work
Package with joint tasks across the subproj-
ects (also called vertical projects in the flag-
ship jargon).

Once the horizontal and vertical project
proposals are ready, they are submitted to
CELTIC-NEXT and the Public Authorities like
regular project proposals made in the two-
yearly bottom-up calls. They must fulfil the
same rules, evaluation criteria, and KPIs.

Flagships are a unique selling point of CELT-
IC-NEXT in the Eureka Cluster Programme
(ECP). Thereis a strong demand from National
Funding & Innovation Agencies to join either
in the current topical area of our flagships or
in other areas of our SRIA. We aim to repro-
duce that success in several of them, clearing
streams of flagships.

Preparing flagships demands a high in-
tensity of preparation work as they are like
mini-programmes. This means that a strategy
needs to be put in place to develop them in
time and quality. As they target kind of Euro-
pean “funding” market failures, they need also
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to be well explained to gather the EUREKA na-
tional funding agencies support.

Recall of SUSTAINET high-level description:
“In the midst of global crises and geopolitical
challenges, Europe is charting its course to-
wards a digital, sustainable future. However,
with its share of the global ICT market declin-
ing, urgent actions are required to ensure
technological sovereignty. This project ad-
dresses this multifaceted challenge by focus-
ing on network resilience, energy efficiency,
sustainability, high-performing end-to-end
networks, and network security.

Achieving seamless interconnection of
digital systems, essential for future high-
performance communication networks, de-
mands research in ICT hardware and control
software. The transition towards a “Digital
Society” necessitates increased dependence
on ICT for power supply control, emphasis-
ing the need for resilient, scalable networking
technologies combined with the support of
new services such as cognitive and complete
context awareness.

Network resilience is paramount in such
interconnected networking for critical infra-
structures and requires new concepts to en-
sure communication continuity during errors
or disasters. Such networking will also call for
secure networks with robust cybersecurity
measures to combat evolving threats.

Furthermore, network sustainability is
vital for realising a climate-neutral future.
Telecommunications networks must priori-
tise connectivity and serve as platforms for
a sustainable society. Operators must adapt
to fluctuating renewable energy availability,
transitioning from consumers to prosumers
in the energy market.

Collaborative R&D efforts are imperative
to achieve these objectives and regain techno-
logical sovereignty. Government support and

able, technologically sovereign future.”

How does it translate into a tangible
project?

Here are some KPIs for SUSTAINET :

>

>

8 Countries at labelling time, over 10 now,
with some still joining during the ramp-up
phase

Over 90 participants of all types, Telcos,
Large Industry, SMEs, RTOs, Academia
Over 70 M€ budget,

Over 500 FTEs, splitinto 3 vertical projects
and one umbrella set of horizontal tasks
36 months duration (indicative depending
on funding decisions timing)

High expected impact and visibility in
standards & markets

) Further information

>

SUSTAINET flagship information: https:/
www.celticnext.eu/project-sustainet/
AI-NET flagship song video: https://youtu.
be/SCz-BA9ja5E?si=AolQIcYk/IEGXLLSf

CELTIC-NEXT

> eureka Cluster

C

About CELTIC-NEXT
CELTIC-NEXT is the Eureka Cluster for next-genera-
tion communications enabling the inclusive digital
society. CELTIC-NEXT stimulates and orchestrates
international collaborative projects in the Infor-
mation and Communications Technology (ICT)
domain. The CELTIC-NEXT programme includes a
wide scope of ICT topics based on new high-perfor-
mance communications networks supporting data-
rich applications and advanced services, both in the
ICT sector and across all vertical sectors.
CELTIC-NEXT is an industry-driven initiative, in-
volving all the major ICT industry players as well as
many SMEs, service providers, and research institu-
tions. The CELTIC-NEXT activities are open to all or-
ganisations that share the CELTIC-NEXT vision of an
inclusive digital society and are willing to collabo-
rate to their own benefit, aligned with their national
priorities, to advance the development and uptake
of advanced ICT solutions.

www.celticnext.eu
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