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Executive summary

This deliverable, D6.3, provides a comprehensive report on the final activities and outcomes of Work
Package 6 (WP6) in the ACROSS project during the full project duration (M1-M36). WP6 encompasses
four key areas: Dissemination (T6.1), Standardisation (T6.2), Communication (T6.3), and Exploitation
& IPR (T6.4). The report presents the achievements against the Key Performance Indicators (KPls) set
for each task, documents the impact generated by WP6 activities, and outlines the post-project
roadmaps for continued dissemination, and exploitation beyond M36.

The Dissemination Activities (T6.1) focused on maximizing the reach and visibility of ACROSS outputs.
The task contributed to WP6 objectives through 30 publications in journals and conferences,
conference participation, and collaborations with 12 other projects and various standardisation
bodies. The project significantly exceeded its targets for collaborations, establishing 12 liaisons with
other projects against a KPI of greater than 5, and successfully delivered 2 co-organised workshops
and 4 co-organised webinars. This report details the achievements for M19-M36, highlights the final
dissemination KPls, such as the release of 20 open-access datasets, and outlines a post-project
dissemination roadmap (M36-M48) with 7 papers already under review or in preparation to ensure
continued impact.

The Standardisation Activities (T6.2) played a crucial role in ACROSS’s engagement with
standardisation bodies such as ETSI and 3GPP. Contributions to new and existing standards
significantly exceeded initial KPI targets, achieving 85 total contributions to SDOs against a target of
8, and 33 contributions to open-source communities against a target of 4. A cohesive strategy was
built, where SDO contributions and open-source contributions complemented each other, enabling
long-term impact in the community towards 5G orchestration and automation. The report
summarizes key achievements, including the successful ETSI ZSM Proof of Concept (PoC #16) titled
"Automation Platform across Multi-site and Multi-stakeholder Environments", leadership roles such
as chairing the ETSI OpenSlice (OSL) Technical Steering Committee, and the release of the Open
Security and Trust Orchestrator (OpenSTO) as an open-source asset. The roadmap for post-project
standardisation efforts is also outlined.

The Communication Activities (T6.3) focused on effectively communicating ACROSS results through
various channels. The task achieved its objectives through the development of a strong visual identity
and an active social media presence that massively surpassed initial targets, achieving 5,076
engagements on LinkedIn and 1,279 on Twitter (X). The project achieved its objectives by delivering
all 9 planned press releases and successfully completing the 11-issue quarterly newsletter series. The
report details the performance against communication KPls, provides an overview of promotional
materials developed, including 22 video clips and 7 brochures, and presents a roadmap for sustaining
communication efforts beyond M36. The target for public events was also exceeded, with 4 public
events delivered and 1 planned for January 2026 to academic audiences.

Lastly, for the Exploitation and IPR Management (T6.4), the report presents the final exploitation
KPls, a detailed Key Exploitable Results (KERs) register, and commercialization strategies that
culminated in the direct reuse of the ACROSS orchestration platform as the baseline technology for
the follow-up flagship project, COP-PILOT, involving 5 ACROSS partners. Additionally, the report
provides an update on the project’s IPR management, including details on 4 filed PCT patents,
exceeding the KPI of 3, which focus on novel business logic related to SLA management and a
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decentralized network automation framework. The exploitation roadmap (M36-M48) outlines future
commercialization activities and partnerships across three phases, aiming for TRL 7-9.
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1. Introduction
In accordance with the ACROSS workplan, this report describes Task 6.1 to Task 6.4 inclusive and all

associated work from WP6. More specifically, this report addresses a) dissemination activities b)

standardisation activities c) communication activities, d) exploitation activities, and e) IPR process.

1.1 Mapping ACROSS Outputs
Purpose of this section is to map ACROSS Grant Agreement commitments, both within the formal

Deliverable and Task description, against the project’s respective outputs and work performed.

ACROSS GA

Component
Title

DELIVERABLE

Table 1-1: Adherence to ACROSS GA Deliverable & Tasks Descriptions

ACROSS GA Component Outline

Respective
Document

Chapter(s)

Justification

D6.3: Final Dissemination Communication and Exploitation (D-C-E) report

Final report on D-C-E achievements and exploitation plans for beyond the project duration, including

contributions to standards. Includes the updated IPR report and the identification of the exploitable assets

(individual and joint).

TASKS

T6.1
Dissemination
Activities

A detailed dissemination plan is developed by
M6 according to MS2 and is updated
throughout the project lifetime, describing the
activities, and

project’s strategy,

implementation instruments. This plan
includes the targeted dissemination activities
(outlined in Section 2.2.1), both with respect
to its scientific developments (that concern
the platform design, the module technologies
and the

intelligence, and trust functionalities) and to

implemented automation,
the targeted market sectors (that relates with
the dissemination of the potential benefits to
the operators, developers, and vertical service
end-users). Moreover, dissemination activities
target the education of the general public
about the impact of the ACROSS capabilities
5G/6G
environments. Dissemination is carried out

and its future potentials in
through presentation and demonstration of
the project’s objectives, framework, concepts,
platforms, tools, and results at key technology-
related events addressed to the identified
stakeholders. The dissemination channels

include: the project web site, social media, and

Chapter 2
Dissemination
Activities
outlines all
dissemination
activities
conducted for
ACROSS

2.1 Final
Dissemination KPls
2.1.1 Summary of
achievements M1 -
M18

2.1.2 Summary of
achievements
M19- M36

2.2 Overall
dissemination KPls
2.3 ACROSS Target
Audiences

2.4 Dissemination
Activities M19 -
M36
241
Publications  and

Journal

Conferences

Error! Reference s
ource not found.
Error! Reference s
ource not found.
2.4.3
and Webinars

Workshops
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targeted activities by project partners (e.g.,

personal contacts, collaborating projects,

liaison bodies, workshops, etc.). All

2.4.4 Liaisons with
Other Projects and
Co-organised

dissemination material, project activities and Events
important news are also promoted actively 2.4.5 Media
through the project’s social media. Appearances
2.5 Dissemination
Roadmap Post-
Project (M36-M48)
T6.2 A detailed standardisation plan is developed | Chapter 3 3.1 Final
Standardisation | by M06 according to MS2 and it is updated on | Standardisation Standardisation
activities quarterly basis at a plenary level. The potential | Activities KPIs
contribution to standards and open-source | documents all 3.14
initiatives is defined in section 2.2.3. The focus | of the work on Standardisation
and targeted contributions are directed | standardisation Planning
towards the most mature standardisation | in ACROSS 3.2 Standardisation
group in network and service automation, Activities M19 -
which is the ETSI Industry Specification Group M36
on Zero-touch network and Service
Management (ETSI ISG ZSM). Activities within
ETSI ISG ZSM will be linked to project activities
and specifically the end-to-end, cross domain
service orchestration and automation (GS ZSM
008), the emerging end-to-end network slicing
technology (GS ZSM 003), and the security
aspects (GS ZSM 010). Contributions to ETSI
ISG ZSM are planned through the submission
of PoC proposals (one per testing case)
according to the related ETSI framework. In
addition, the project will focus on the
TMForum activities and specifically seek
contributions to the open TMF APIs in
accordance with the mapping of services over
open distributed domain orchestrators.
Furthermore, the project follows and monitor
related 5G/6G definition activities (e.g., 3GPP
Rel. 17, ETSI MEC and NFV), ONF and P4.org
activities (i.e., in-band network telemetry), but
also activities in vertical sectors like the
industrial automation I1SO TC184 on smart
manufacturing
T6.3 The communication plan contains activities | Chapter 41 v 41 Final

Communication

that establish and manage the interaction of

Communication

Communication

activities and | the project with external communities and | Activities KPls
liaisons bodies. Actions include: (i) the setup and | documents all|v" 0 The project's
regular update of the project website, (ii) the | the work on social media
13
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design of a social media strategy for the relay
of information, (iii) the use of additional
communication tools and their respective
activities to share project news and results
with stakeholders, and (iv) the maintenance of
with
liaised bodies and associations. The initial

a constant communication channel

immediate action includes the set-up of the
project portal and the initiation of the media
accounts according to MS1. The creation of
links with European and international bodies
on 5G/6G research is the following action in
this task which spans throughout the project’s
lifetime. Liaison activities with other projects
(particularly those of the JU SNS A and the
related CSA coordinating project activity) for
common actions are pursued, through co-
organised  workshops and knowledge
exchange with the goal to create a common
ground of understanding and potentially
collaboration. This task interacts directly with
T6.1 for the promotion of material and the

planning of collaboration actions.

communication
activities in
ACROSS

presence was a

standout success,
driven by
consistent updates,
the project
5,076
total engagements
on LinkedIn (>300
target) and 1,279
total engagements
on Twitter (X)
(>800 target). This
strong

achieved

digital
footprint
supported by a
highly
content production
that

was

consistent

schedule

successfully
delivered all 9
press
releases and

planned

completed the
entire 10-issue
newsletter series.

Targets for
promotional materials
were also
comprehensively met,
as the project produced
4 new technical
brochures (one for
each test case) and 3
new non-technical
brochures  (covering
the project's concept,
business value, and
open-source

This,

combined with the

contributions).

initial flyer and banner
from RP1, fulfills the
KPl  objectives. The
video production KPI
(>7) was successfully
achieved and exceeded

14
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through the publication
of multiple video clips
technical

Test
Cases, and final project

addressing
achievements,

outcomes, achieving
the production of 22
videos.

Finally, the project
exceeded its goal for
public engagement.
The consortium
delivered five key

public events (KPI: >4),
including the  ETSI
TFS#4 Hackfest, the
ETSI OSL Hackfest #1,
and three academic
webinars at UPM.

v' Communication

Activities M19 -
M36
T6.4 The exploitation activities aim to use | Chapter 5|v 5.1 ACROSS
Exploitation innovation outcomes to create value within all | Exploitation Exploitation
activities and | participating organizations, thus improving | and Partner Methodology
IPR their competitive advantages. The main goal | development application
management of the task is the development of coherent | plans5 progress (M18 -—
detailed business models, including economic, | documents all M36)
strategic, and commercial analysis of the | activities from | v' 5.2 Key Exploitable
exploitable assets developed during the | T6.4 associated Results (KERs)
project and the efficient management of IPRs. | with v 53 Exploitation
Specifically, a comprehensive business plan | commercial Strategies for Key
will be developed, describing the value | exploitation. Results and
proposition of the project to be introduced in Stakeholders
the market, analysis of the targeted market v 54 Post-Project
segments, and relevant financial projections. Exploitation
This preliminary analysis will guide the studies Roadmap
in T5.4. The current and emerging market v 55 Expected
trends will be captured and updated regularly impacts
as the project evolves, always reflecting the
status of the market. The project and partner’s
exploitation plans are updated throughout the
project’s lifetime. The individual exploitation
plans as well as the joint exploitation plans on
the identified synergies will be presented in | Chapter 6 IPR| v 6.1 Patent
the related deliverables. This task also | Management/ Protection Process
15
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oversees the end-to end aspects of filing 3
patents and involves: a) expert led patent
education/training sessions to the partners to
incentivise commercially valuable patents
including 1:1 mentoring to the partners and
assignees throughout the project, b) following
EC PP processes to quote and select outside
council (at least 3 patent attorneys) for the
required legal interfacing to the patent office
in compliance with EPO guidelines, c) driving a
cross consortium effort to select, rank and
prioritise patents for filing and affirming
consensus from the project’s steering board,
,d) full drafting of the patents to include
specification, diagrams, descriptive text,
preferred embodiment, full claim set and co-
dependent claims, e) peer review from the
assignees to confirm accuracy prior to
finalisation, f) formal filings at regional patent
offices followed by i) direct engagement with
the patent office to defend to fully
granted/issued patents and addressing
required prosecution, amendments, office
action and adjustments as guided by the
patent office examiners.

Patents and the
respective
annexes
document the
work
performed for
IPR.

v 6.2
protection
ACROSS

v' 6.3 Patent
details

Patent
in

filing
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2. Dissemination Activities

2.1 Final Dissemination KPIs
Table 2-1 ACROSS Final dissemination KPls

KPI Planned Achieved Achieved Achieved
RP1 RP2 Total
Journal publications & participations at | >40 16 14 30 + 7
conferences planned
Scientific workshops at large conferences with | 2 1 3 4

>100 participants

Short webinars >4 2 2 4
Appearances in general media (News sites, TV, | > 10 4 8 12
Newspapers)

Datasets (from testing cases and use case | >20 0 20 20

analysis) to be prepared for open access

Liaisons with other projects >5 5 7 12
Co-organised workshops with other projects 2 0 2 2
Co-organised webinars on common research | 4 0 4 4
areas

2.1.1 Summary of achievements M1 - M18
During the first 18 months of the ACROSS project, the consortium implemented a structured
dissemination strategy aimed at building visibility and engagement around the project’s objectives,
architecture, and preliminary results. These efforts were aligned with the project’s work plan, and the
results were captured in the KPIs and reporting metrics submitted for RP1.

The first half of the ACROSS project has focused extensively on dissemination activities, making
significant progress in achieving the KPlIs for T6.1. Various partners have presented their work at
international conferences like IEEE, AAAI, and Globecom, with the team actively engaging in events
such as the TFS#4 Hackfest, EUCNC & 6G Summit, and various SNS meetings. The project’s involvement
in events, such as the OSM#16 and OSL#2 Plenary, has further extended its outreach.

In terms of academic dissemination, the consortium contributed significantly to conferences and
journals. A total of eight peer-reviewed conference papers were presented across various high-profile
venues such as the EUCNC & 6G Summit 2023, the IEEE Conference on High Performance Switching
and Routing (HPSR 2023), and the ACM CCS '23. In addition, two journal papers were published in
high-impact international journals: Applied Sciences and Neural Computing & Applications in 2023.
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These efforts primarily targeted the TG-E (Academia and Research Community) and TG-F
(Standards/Open-source stakeholders).

During the M1-M18 period, the consortium contributed to three major technical webinars, including
the OpenSlice Lab Webinar #2 and #3, as well as the TFS Hackfest Spring 2023. These sessions engaged
open-source contributors and academic developers, providing insights into the project’s technical
aspects.

Moreover, the consortium actively engaged in standardization and open-source communities, as well
as in SNS JU activities. These efforts included a variety of presentations, publications, and
contributions in standardization bodies.

For more information on M1-M18, you can access D6.2 Mid-term Dissemination, Communication
and Exploitation Report [1].

2.1.2 Summary of achievements M19- M36
During the second half of the project (M19-M36), ACROSS significantly accelerated its dissemination,
focusing on technical demonstrations, standards, and collaboration with SNS projects. An important
achievement was the project's engagement with standards bodies, highlighted by the successful ETSI
ZSM Proof of Concept (PoC #16), "Automation Platform across Multi-site and Multi-stakeholder
Environments," which was presented in a dedicated webinar. This was further demonstrated at high-
impact events like the TFS#7 Ecosystem Day (May 2025) and the ETSI Security Conference (Oct 2025).

The project established 12 new liaisons with projects like 6G-SANDBOX, FIDAL, and COP-PILOT,
bringing the total to 12) and successfully delivered its two co-organised workshops, including a joint
workshop at EUCNC 2025.

In parallel, the project's commitment to open science was supported with the publication of 20 open-
access datasets, primarily generated from Test Case 3. ACROSS also achieved 31 new publications in
journals and conferences during this period. Public outreach also increased, securing 10 new media
appearances in outlets like the SNS Journal 2025 and Witnews, meeting the project's total media
target.

2.2 Overall dissemination KPIs

ACROSS successfully met or exceeded most of its dissemination KPls, demonstrating significant impact
across research, standards, and public outreach. The project far exceeded its goal for synergies,
establishing 12 liaisons with other projects (KPI: >5) and met all collaboration targets, delivering 2 co-
organised workshops and 4 co-organised webinars. ACROSS also successfully organized 3 scientific
workshops at major conferences (KPI: 2) and delivered 5 short webinars and recorded hackfests (KPI:
> 4), including the highly impactful ETSI ZSM PoC #16 presentation. The project also met its goal for
12 media appearances.

The final count of 30 journal and conference publications was below the target of >40. As per the DoA,
the publication plan extends to M48, with 7 publications and white papers accepted but not yet
published or already under review/ under edition for this post-project period, reaching the total count
of 37 publications. Finally, ACROSS released 20 open-access datasets (KPI: >20). Metadata were shared
through the SNS MRS platform.
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2.3 ACROSS Target Audiences

ACROSS has established a robust dissemination strategy targeting a wide and well-defined set of
stakeholder groups throughout the project lifetime. These groups, originally outlined in D6.2 and the
DoA, have been refined and engaged throughout the project, through tailored communication
channels and tools. The table below provides an updated and consolidated overview of the main
audience groups, the engagement tools and channels used to reach them, and the final Key

Performance Indicator (KPIl) achievements associated with these activities from M1 to M36.

Target Group

TG-A:
Developers &
SMEs

TG-B/C: Vertical
End-Users &
Infra Providers

TG-D:
Technology
Vendors &
Industrial
Clusters

TG-E: Research
Community
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Table 2-2 ACROSS Target groups and engagement channels

Engagement Tools

GitHub
repos (OpenSlice),
LinkedIn
campaigns,

Webinars,

technical blogs.

Webinars,
demonstrations,
business-oriented
white papers,

newsletters.

Joint event

participation,

conference
exhibitions, press
articles, media
outreach.

Scientific journals,
conferences, open-
access resources,

newsletters.

Key Results M1-M36

The primary channels were a series of hackfests and
technical webinars, including the TFS #4 Hackfest hosted
by UBITECH and the OSL #1 Hackfest led by UoP. This was
supplemented by significant open-source contributions,
most notably the 30+ contributions to ETSI TFS to integrate
ACROSS components and the release of CTTC's OpenSTO.

The project produced four dedicated technical brochures,
the concept,
architecture, and business value of one of the project's

each detailing main innovations,

Test Cases. This was complemented by multiple
the SLA

Management Demo" showcased at the EuCNC & 6G

demonstrations, such as "Zero-Touch
Summit 2025. The effort was supported by input in SNS
white papers, including a white paper on "Emerging 5G

and Beyond Ecosystem Business Models" by ICP.

ACROSS successfully established 12 liaisons with other
projects (including NANCY, 6G-PATH, RIGOROUS, and
FIDAL) to ensure technical alighment. This collaboration
was highly active, resulting in four co-organised webinars
on topics like "Enhanced Network Automation with ETSI
TeraFlowSDN" and the SNS Webinar on Security & Trust.
This work also led to a joint article with the NANCY project
on energy efficiency, published in the SNS Newsflash. The
ACROSS advancements are also contributing to the COP-
PILOT flagship project.

30 publications and 7 upcoming in major journals and
conferences like IEEE, Globecom, and AAAI and the release
of 20 open-access datasets from the test cases. ACROSS
also participated and co-organized three workshops at
conferences.



TG-F: Standards Presentations, joint The project's work was featured in an official ETSI ZSM
& Open-Source PoCs, standards Proof of Concept (PoC #16), "Automation Platform across
Communities proposals, GitHub Multi-site and Multi-stakeholder Environments," which
contributions. was presented in a dedicated webinar to the standards

community. Furthermore, partners were deeply involved

in ETSI OSL, with UoP, and in ETSI TFS, with UBI and CTTC.

TG-G: Wider = Social media, The project’s public communication strategy, managed by
Public project website, lay = K3Y, was highly effective. The project website served as
summaries, the central hub, supported by 11 newsletters and 10 press
infographics. releases. These efforts secured features in external media,

including the SNS JU Journal & Newsflash and WIT News.
The project also produced 22 video clips and achieved high
social media engagement, reaching 5,076 interactions on
LinkedlIn and 1,279 on Twitter (X), both of which massively
surpassed the original targets. Public outreach was
rounded out by 4 public events at UPM and in various
Hackfest.

2.4 Dissemination Activities M19 — M36
In the following sections we present the overall dissemination activities of ACROSS spanning M19-
M36 and the plans for one year post project, M36-M48.

2.4.1 Journal Publications and Conferences
Find below a table listing all ACROSS publications in journals and conferences for M1-M36.

Table 2-3 Publications in journals and conferences

# Type | Title PID
A Machine-Learning-Based Cyberattack Detector 10.3390/app1308491
1 Journal
for a Cloud-Based SDN Controller 4
A Sllc'mg Model for Transport Networks With 10.1109/0JCOMS.202
2 Journal Traffic Burst Control and QoS Compliance for
, 5.3552839
Traffic Flows -
A methodologlca{ framework for optimizing the https://doi.org/10.100
3 Journal energy consumption of deep neural networks: a
7/s00521-024-09588-z
case study of a cyber threat detector
4 Journal Intent-driven network automation through 10.1186/513638-025-
sustainable multimodal generative Al 02472-x
5 Journal Introducing Energy Efficient Routing in UAV- 10.1109/TCOMM.202
Satellite NTNs for Dynamic 6G Interconnectivity 5.3634253
Microsegmentation of a M/cros.erwce-Base.d 10.1109/MNET.2024.3
6 Journal Transport Control Plane for Multitenant Optical
- 518432
Virtual Networks
-SADR: j jive D
7 Journal E%cf:\cez I_A:;slllz'iz(-?g:j;pggsneiiggafnf?f:e https://doi.org/10.100
o y 2/dac.70222
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https://dx.doi.org/10.3390/app13084914
https://dx.doi.org/10.3390/app13084914
https://dx.doi.org/10.1109/OJCOMS.2025.3552839
https://dx.doi.org/10.1109/OJCOMS.2025.3552839
https://doi.org/10.1007/s00521-024-09588-z
https://doi.org/10.1007/s00521-024-09588-z
https://dx.doi.org/10.1186/s13638-025-02472-x
https://dx.doi.org/10.1186/s13638-025-02472-x
https://dx.doi.org/10.1109/TCOMM.2025.3634253
https://dx.doi.org/10.1109/TCOMM.2025.3634253
https://dx.doi.org/10.1109/MNET.2024.3518432
https://dx.doi.org/10.1109/MNET.2024.3518432
https://doi.org/10.1002/dac.70222
https://doi.org/10.1002/dac.70222

On the Applicability of Network Digital Twins in https://doi.org/10.110
8 Journal Generating Synthetic Data for Heavy Hitter 9/MCOM.003.240064
Discrimination 8
9 Journal Toward Building a Digital Twin for Network 10.1109/0JCOMS.202
Operations and Management 5.3549873
10 Journal Trustworthy Analytics in ETSI ZSM: A 5G Security 10.1109/0JCOMS.202
Case Study 4.3505555
Closing the Gap: Achieving Better Accuracy- 10.1609/a2ai.v38i19.3
11 | Conference .
Robustness Tradeoffs against Query-Based Attacks 0187
h : i 10.11
5GCIDS: An Intrusion Detection System for 5G Core ttps://doi.org/10.110
12| Conference with Al and Explainability Mechanisms 9/GCWkshps58843.20
P Y 23.10464667
ACROSS: Automated zero-touch cross-layer https://doi.org/10.110
13 | Conference | provisioning framework for 5G and beyond vertical | 9/EuCNC/6GSummit5
services 8263.2023.10188293
14 | conference Al-enabled Network Automation in TeraFlowSDN | 10.1109/SUM65312.2
Orchestrated Networks 025.11121748
. . - . https://doi.org/10.110
15 | conference | es’ggv‘;j; o ;‘;g_rgg"; g e;(‘;"rirrl;g ’ ?‘Z’Jg? for | 9/NomS59830.2024.1
9 0575106
End—t.o-End Security Enfo.rcem.ent on Packet and 10.1109/ICTON67126.
16 | Conference Optical Transport Providers in Untrustworthy
. . 2025.11125143
Multi-stakeholder Scenario .
https://doi.org/10.110
17 | conference | Fromeworkfor thgid;;‘lelﬁx ;Ze” tofaNetwork | g/NOMS59830.2024.1
9 0575882
Modular Sumcheck Proofs with Applications to 10.1145/3576915.362
18 | Conference . . .
Machine Learning and Image Processing 3160
Network Extensions to Support Robust Secured and | 10.1109/ICTON62926.
19 | Conference . .. . .
Efficient Connectivity Services for V2X Scenario 2024.10647509
P5: Event-driven Policy Framework for P4-based 10.1109/hpsr57248.2
20 | Conference . . .
Traffic Engineering 023.10148012
Security and Trust in Open and Disaggregated 6G | 10.1109/ICTON62926.
21 | Conference networks 2024.10647935
22 | Conference The Forking Way: When TEEs Meet Consensus 10'1472121{;225'2025'2
10.1109/EuCNC/6G
Towards Intent-based Network Management for 0 . /Eu /6GSu
23 | Conference . . . mmit60053.2024.105
the 6G System adopting Multimodal Generative Al 97022
. . 10.5281/zenodo.1461
24 Other Innovative Approaches for 6G Security: Challenges, 9619
Solutions, and Impact
25 Other Network & Service Management Advancements - | 10.5281/zenodo.1423
Key frameworks and Interfaces towards open, 4898
Intelligent and reliable 6G networks
"White Paper NETWORK AND SERVICE net:‘f;; e‘: rrnoa r;'e y
MANAGEMENT ADVANCEMENTS Key Frameworks - =
26 Other . wp-
and Interfaces towards Open, Intelligent and
Reliable 6G networks" content/uploads/2025
/01/softnet-
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https://doi.org/10.1109/MCOM.003.2400648
https://doi.org/10.1109/MCOM.003.2400648
https://doi.org/10.1109/MCOM.003.2400648
https://dx.doi.org/10.1109/OJCOMS.2025.3549873
https://dx.doi.org/10.1109/OJCOMS.2025.3549873
https://dx.doi.org/10.1109/OJCOMS.2024.3505555
https://dx.doi.org/10.1109/OJCOMS.2024.3505555
https://dx.doi.org/10.1609/aaai.v38i19.30187
https://dx.doi.org/10.1609/aaai.v38i19.30187
https://doi.org/10.1109/GCWkshps58843.2023.10464667
https://doi.org/10.1109/GCWkshps58843.2023.10464667
https://doi.org/10.1109/GCWkshps58843.2023.10464667
https://doi.org/10.1109/EuCNC/6GSummit58263.2023.10188293
https://doi.org/10.1109/EuCNC/6GSummit58263.2023.10188293
https://doi.org/10.1109/EuCNC/6GSummit58263.2023.10188293
https://dx.doi.org/10.1109/SUM65312.2025.11121748
https://dx.doi.org/10.1109/SUM65312.2025.11121748
https://doi.org/10.1109/NOMS59830.2024.10575106
https://doi.org/10.1109/NOMS59830.2024.10575106
https://doi.org/10.1109/NOMS59830.2024.10575106
https://dx.doi.org/10.1109/ICTON67126.2025.11125143
https://dx.doi.org/10.1109/ICTON67126.2025.11125143
https://doi.org/10.1109/NOMS59830.2024.10575882
https://doi.org/10.1109/NOMS59830.2024.10575882
https://doi.org/10.1109/NOMS59830.2024.10575882
https://dx.doi.org/10.1145/3576915.3623160
https://dx.doi.org/10.1145/3576915.3623160
https://dx.doi.org/10.1109/ICTON62926.2024.10647509
https://dx.doi.org/10.1109/ICTON62926.2024.10647509
https://dx.doi.org/10.1109/hpsr57248.2023.10148012
https://dx.doi.org/10.1109/hpsr57248.2023.10148012
https://dx.doi.org/10.1109/ICTON62926.2024.10647935
https://dx.doi.org/10.1109/ICTON62926.2024.10647935
https://dx.doi.org/10.14722/ndss.2025.241934
https://dx.doi.org/10.14722/ndss.2025.241934
https://dx.doi.org/10.1109/EuCNC/6GSummit60053.2024.10597022
https://dx.doi.org/10.1109/EuCNC/6GSummit60053.2024.10597022
https://dx.doi.org/10.1109/EuCNC/6GSummit60053.2024.10597022
https://dx.doi.org/10.5281/zenodo.14619619
https://dx.doi.org/10.5281/zenodo.14619619
https://dx.doi.org/10.5281/zenodo.14234898
https://dx.doi.org/10.5281/zenodo.14234898
https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf

whitepaper2024-
v1.0 final.pdf
https://smart-
'Al/ML as a KEY ENABLER of 6G NETWORKS: ”etworkziropa'eu/
27 Other Methodology, Approa;llzlgyglAI—Mechamsms in the content/uploads/2025
/02/ai ml white-
paper-sns tb v1.0.pdf
28 Other 6G KPIs - Definitions and Target Values 105281/5;2; do.1462
29 Other EMERGING 5G AND BEYOND ECOSYSTEM 6e-ia.el
BUSINESS MODELS (February 2025) —=g-a.el
30 Other On the Robustness of Distributed Machine 10.1609/aaai.v39i15.3
Learning Against Transfer Attacks 3688

In accordance with the DoA, the dissemination plan for publications continues for one year after the

project's conclusion. Below is the list of publications planned by the consortium for this M36-M48

period.

Table 2-4 Planned publications M36-M48

Journal/Conference

Status

Accepted — not
yet published

Under review

1 CTTC An Intent Conflict Detection |EEE NFV-SDN 2025
and Resolution Model for
Transport Connectivity
Services

2 UOP, UBI, CTTC = Open Source for Telco Edge IEEE Communications
Cloud: A standards-based @Standards Magazine

solution to facilitate zero-
touch, multi-slice 5G

deployments

3 CTTC, UPM, TID ACROSS TC3.5 technical Elsevier
description Communication
Networks
4 UPM, TID ACROSS TC3.1/3.3/3.4  Elsevier
technical description Communication
Networks
5 UPM ACROSS TC3.2  technical TBD
description
6 NOVA, WINGS | White Paper on 6G KPIs SNS
results
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Under edition

Under edition

Under edition

Pending -
ACROSS
provided input to
™V

Group.

has

Working


https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/01/softnet-whitepaper2024-v1.0_final.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/02/ai_ml_white-paper-sns_tb_v1.0.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/02/ai_ml_white-paper-sns_tb_v1.0.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/02/ai_ml_white-paper-sns_tb_v1.0.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/02/ai_ml_white-paper-sns_tb_v1.0.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/02/ai_ml_white-paper-sns_tb_v1.0.pdf
https://smart-networks.europa.eu/wp-content/uploads/2025/02/ai_ml_white-paper-sns_tb_v1.0.pdf
https://dx.doi.org/10.5281/zenodo.14621169
https://dx.doi.org/10.5281/zenodo.14621169
https://6g-ia.eu/wp-content/uploads/2025/02/6g-ia-white-paper-emerging-5gb-ecosystem-bms-1.0.pdf
https://dx.doi.org/10.1609/aaai.v39i15.33688
https://dx.doi.org/10.1609/aaai.v39i15.33688

7

ICP, NOVA

White Paper on 6G KVls

results

2.4.2 Datasets

SNS Pending -
ACROSS has
provided input to
TMV Working
Group.

At the table below we present a comprehensive list of the datasets published by the project:

#

O 00 N OO UV A WIN BB

BB R R R R R R R R
© 0N O 1l A W N B O

N
o

Partner

TID/UPM

TID/UPM
TID/UPM
TID/UPM
TID/UPM
TID/UPM
TID/UPM
TID/UPM
TID/UPM
TID/UPM
UPM
UPM
UPM
UPM
UPM
UPM
UPM
UPM
UPM

K3Y/UBI

Table 2-5 ACROSS list of datasets published

Name of Dataset (Short

Title)

TC3.5_balanced_traffic_demo

TC3.5_benign_traffic_only
TC3.5_benign_HH_traffic_only
TC3.5_ddos_traffic_only
TC3.5_all_at_once
TC3.5_unbalanced_traffic
TC3.5_ddos_with_intervals
TC3.2 Dataset #1

TC3.2 Dataset #2

TC3.2 Dataset #3

TC3.1 Dataset #1

TC3.3 Dataset #1

TC3.4 Dataset #1

TC3.1 Dataset #2

TC3.3 Dataset #2

TC3.4 Dataset #2

TC3.1 Dataset #3

TC3.3 Dataset #3

TC3.4 Dataset #3

TC4.6 Dataset #1

Link to Dataset

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zenodo.14134645

https://doi.org/10.5281/zeno0do0.17282065

https://doi.org/10.5281/zenodo0.17282065

https://doi.org/10.5281/zen0do0.17282065

https://doi.org/10.5281/zenodo0.17255272

https://doi.org/10.5281/zenodo.17255307

https://doi.org/10.5281/zenodo.17255327

https://doi.org/10.5281/zenodo.17255272

https://doi.org/10.5281/zenodo.17255307

https://doi.org/10.5281/zenodo.17255327

https://doi.org/10.5281/zenodo0.17255272

https://doi.org/10.5281/zenodo0.17255307

https://doi.org/10.5281/zenodo.17255327

https://dx.doi.org/10.21227/6yxx-1828

In line with our commitment to Open Science and transparency, ACROSS has also published the
metadata of its project datasets on the SNS-JU MRS (Metadata Registry System - https://snsju-
mrs.uma.es/app/home). This contribution ensures the discoverability of our research data, fostering

collaboration and knowledge exchange within the SNS community.

Below, you will find the links to the metadata references for the datasets. You can also access the

metadata directly on the platform by navigating to the Global or SNS Datasets sections and searching
for “ACROSS”.
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TC3.1: https://snsju-mrs.uma.es/app/management/digital-objects/view/35

TC3.2: https://snsju-mrs.uma.es/app/management/digital-objects/view/38

TC3.3: https://snsju-mrs.uma.es/app/management/digital-objects/view/36

TC3.4: https://snsju-mrs.uma.es/app/management/digital-objects/view/37
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https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.14134645
https://doi.org/10.5281/zenodo.17282065
https://doi.org/10.5281/zenodo.17282065
https://doi.org/10.5281/zenodo.17282065
https://doi.org/10.5281/zenodo.17255272
https://doi.org/10.5281/zenodo.17255307
https://doi.org/10.5281/zenodo.17255327
https://doi.org/10.5281/zenodo.17255272
https://doi.org/10.5281/zenodo.17255307
https://doi.org/10.5281/zenodo.17255327
https://doi.org/10.5281/zenodo.17255272
https://doi.org/10.5281/zenodo.17255307
https://doi.org/10.5281/zenodo.17255327
https://dx.doi.org/10.21227/6yxx-1828
https://snsju-mrs.uma.es/app/home
https://snsju-mrs.uma.es/app/home
https://snsju-mrs.uma.es/app/management/digital-objects/view/35
https://snsju-mrs.uma.es/app/management/digital-objects/view/38
https://snsju-mrs.uma.es/app/management/digital-objects/view/36
https://snsju-mrs.uma.es/app/management/digital-objects/view/37

e TC3.5: https://snsju-mrs.uma.es/app/management/digital-objects/view/28

2.4.3 Workshops and Webinars
In this section we present the workshops and webinars organized during M19-M36.

2.4.3.1 Scientific Workshops at large conferences
e ETSI SNS4SNS, November 2024

At the ETSI SNS4SNS Conference & Hackfests, in 2024, ACROSS participated in the OpenSlice Tutorial
/ Hackfest session titled “Delivering Network as a Service (NaaS) with OpenSlice”, led by Kostis
Trantzas (UoP). This hands-on workshop walked participants through service design, orchestration,
and zero-touch operation of network slices.

ACROSS also was part of the poster presented by Shayan Hajipour, Pol Alemany, Lluis Gifre, Ricard
Vilalta, Raul Munoz, titled “Multi-domain Security and Trust Orchestration Leveraging TeraFlowSDN
and Open-Source MANQ”. Finally, ACROSS contributed an interactive session and poster on “Open
Source for Telco-Cloud: An ETSI SDG-based solution to facilitate zero-touch, multi-slice 5G deployments
across the cloud-edge continuum”. You can find more information here: https://across-he.eu/across-

at-the-etsi-sns4sns-confe rence-press-release/

® TFS#7 Ecosystem Day, May 2025

The TFS#7 Ecosystem Day, held on 22 May 2025 in Castelldefels, Spain, brought together the ETSI
TeraFlowSDN (TFS) community, industry experts, and research partners to showcase the latest
advancements in network automation and open-source innovation. The event featured live
demonstrations, presentations, and discussions highlighting real-world use cases of TeraFlowSDN in
multi-domain orchestration and zero-touch network management. UBITECH, representing ACROSS,
contributed with two presentations and demos showcasing ACROSS’s integration of TFS with
OpenSlice and OSM, demonstrating how cross-SDG orchestration can deliver intelligent service
automation across network layers. You can find more information here: https://across-he.eu/across-

participates-in-etsi-tfs-osl-f5g-joint-event-in-castelldefels-spain/

e ETSI Security conference, October 2025

At the ETSI Security Conference, in 2025, ACROSS participated in a demo by Pol Alemany, Shayan
Hajipour, Sergiy Remezov, Miriam Castro, Diogo Nogueira, José Cunha, Mattin Antartiko Elorza
Forcada, Lluis Gifre, Javier José Diaz, Guillermo Gémez, Sonia Castro, Javier Garcia, Antonio Pastor,
Ricard Vilalta, and Raul Mufoz, titled Packet and Optical Transport Providers Security Enforcement in
Multi-Stakeholder ~ Untrusted  Networks. You can find more information here:
https://www.etsi.org/events/2481-etsi-security-conference-oct2025

2.4.3.2 Co-organized workshops

® EuCNC 2025, “Integrating Network Digital Twinning into Future Al-based 6G Systems”, June
2025
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The “Integrating Network Digital Twinning into Future Al-based 6G Systems” workshop was held
during the EUCNC & 6G Summit 2025, co-organised by TID and partner projects from the SNS JU.
The session will explored the convergence of Network Digital Twins (NDTs), Al-driven automation,
and 6G orchestration frameworks. Contributions from ACROSS will focus on demonstrating how
cross-domain digital twins can optimize network operations, energy efficiency, and data-driven
decision-making. More information: https://across-he.eu/across-at-eucnc-6g-summit-2025-

showcasing-innovation-in-zero-touch-sla-management-and-network-digital-twins/

e Joint SDG Ecosystem Day, November 2025

At the cross-community, full-day Joint SDG Ecosystem Day ACROSS participated with three
presentations: “Zero-touch end-user service update mechanisms via an open orchestration platform”
and “Secure zero-touch P4 device onboarding and exposure via resource orchestration APIs” led by
UBITECH and in cooperation with the P2CODE project and “Al-assisted DDoS detection and mitigation
on a realistic operator network using ETSI TeraFlowSDN” led by CTTC. You can find more information
here: https://osl.etsi.org/events/joint-ecosystem-day-1/

2.4.3.3 Participation in panel discussions
e Network of the Future, October 2024

The session, which is titled “Building Trust in 6G: Security and Privacy Insights from Leading European
Projects”, was held in Castelldefels on October 4, 2024 and consisted of a live discussion panel by
prominent experts from academia and industry, sharing with the audience a comprehensive overview
of the security and privacy visions for 6G networks from the perspective of the SNS JU. The panel’s
main goal was to contribute to the global discourse on 6G security and privacy, providing attendees
with the knowledge to navigate and influence this rapidly evolving field. loannis Markopoulos, NOVA,
represented ACROSS. You can find more information here: https://across-he.eu/across-in-network-

of-the-future-2024-press-release/

e 5@G Techritory, October 2024

In the “Immersive XR Technologies and Digital Twins for Tourism, Education, and Cultural
Preservation” panel, project coordinator, loannis Markopoulos, NOVA, joined experts to explore the
transformative applications of XR and digital twin technologies. The discussion centered on how
virtual tours, interactive exhibits, and location-based mixed-reality experiences are reshaping tourism
and educational engagement. Panelists highlighted the role of digital twins in cultural preservation,
enabling remote access to heritage sites and virtual restorations that safeguard cultural heritage for
future generations. The panel also addressed the technological challenges in immersive XR
deployments, including hardware limitations, network bandwidth, and data interoperability, and
emphasized the importance of collaboration among government agencies, cultural institutions,
technology providers, and tourism operators in realizing the potential of these technologies. You can
find more information here: https://across-he.eu/across-in-5g-techritory-2024-press-release/

2.4.3.4 Short webinars
® OSL Release 2024Q4 Webinar, April 2025
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The OSL Release 2024Q4 Webinar, held on 3 April 2025 online, presented the newest release of the
ETSI OpenSlice (OSL) platform. The session covered updates to the OpenSlice APls, integration with
other ETSI Software Development Groups, and real-world adoption in multi-domain orchestration
scenarios. The University of Patras (UoP) contributed to this webinar by demonstrating ACROSS
platform advances, highlighting the platform’s role in open-source innovation and standardization
synergy. More information: https://osl.etsi.org/events/webinar-202494/

® ETSIZSM PoC #16 Webinar — “Automation Platform across Multi-site and Multi-stakeholder
Environments”, November 2025

On November 14, 2025, the ETSI ZSM PoC #16 Webinar presented the ACROSS proof-of-concept
titled “Automation Platform across Multi-site and Multi-stakeholder Environments.” The session
demonstrated how ACROSS technologies can automate service management and orchestration across
multiple administrative domains using open standards. More information:
https://zsmwiki.etsi.org/index.php?title=PoC 16 Automation platform across multi-

site_and multi-stakeholder environments

2.4.3.5 Co-organized webinars

® Using TeraFlowSDN as a Network Automation and Security Framework, December 2024

The “Using TeraFlowSDN as a Network Automation and Security Framework” webinar, organized by
CTTC and hosted on BrightTALK on 10 December 2024, presented practical demonstrations of
TeraFlowSDN’s capabilities in securing and automating complex network environments. The session
showcased how ACROSS leverages the TeraFlowSDN ecosystem to integrate orchestration,
monitoring, and automated protection mechanisms into multi-tenant 5G and 6G infrastructures.
CTTC's presentation provided examples of cross-SDG collaboration between TFS, OSM, and OSL,
demonstrating the interoperability central to ACROSS’s vision. More information:
https://www.brighttalk.com/webcast/12761/629631

e Revisited Automation Loops in ETSI TFS Release 6, June 2025

The “Revisited Automation Loops in ETSI TFS Release 6” webinar, delivered by UBITECH in
coordination with the ETSI TeraFlowSDN community, presented the latest developments in closed-
loop automation and Al-assisted orchestration for network services. This session highlighted the
contributions of ACROSS to advancing intent-based automation, trust mechanisms, and energy-
efficient orchestration. Participants gained insights into how ETSI TFS Release 6 integrates intelligent
decision loops to improve service quality, reliability, and scalability across domains. More
information: https://www.youtube.com/watch?v=cSfN FZUKis&list=PLh69g4NO6gXu2AMSwVdru-
1-P5GebVLX1

® Enhanced Network Automation and Optimization with ETSI TeraFlowSDN, July 2025

The “Enhanced Network Automation and Optimization with ETSI TeraFlowSDN” webinar, organized
by CTTC in collaboration with the ETSI TeraFlowSDN (TFS) community, was held on 10 July 2025 via
BrightTALK. This technical session explored the latest TeraFlowSDN features for network automation,
optimization, and cross-SDG integration. CTTC, representing ACROSS, demonstrated how the project’s
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results contribute to intelligent orchestration and multi-domain management across 5G and 6G
infrastructures. More information: https://www.brighttalk.com/webcast/12761/645967

® Security & Trust in Multi-Domain 6G Networks, December 2025

In December 2025, ACROSS co-organised a webinar focused on "Security & Trust in Multi-Domain 6G
Networks" in collaboration with the fellow SNS JU projects NANCY, RIGOROUS, and 6G-PATH. The
event brought together experts from all four projects to present their aligned solutions for secure,
next-generation network-service management. More information: https://across-he.eu/invitation-

to-joint-webinar-security-trust-in-multi-domain-6g-networks/

2.4.3.6 Recorded hackfests

® OSL #1 Hackfest, November 2024

The OSL #1 Hackfest took place on 12 November 2024 in Sophia Antipolis, co-located with the ETSI
SNSA4SNS Conference & Hackfests. It was organized by the ETSI OpenSlice (OSL) community to provide
hands-on training on network automation, service orchestration, and interoperability.
As part of the event, the University of Patras (UoP) demonstrated ACROSS use cases and the
integration of OpenSlice with ETSI TeraFlowSDN (TFS) and Open Source MANO (OSM), enabling zero-
touch multi-slice 5G deployments across the cloud-edge continuum. More information:
https://labs.etsi.org/rep/groups/osl/-/wikis/OSL-HACKFEST-1

2.4.4 Liaisons with Other Projects and Co-organised Events

Throughout its implementation, ACROSS has fostered strong collaborations with several projects
funded under the SNS JU, building synergies across complementary domains such as network
automation, orchestration, and Al-driven service management. These collaborations have taken the
form of joint webinars, shared workshops, coordinated dissemination, and parallel participation in
high-impact events.

ACROSS has maintained collaboration with NANCY, 6G-PATH and RIGOROUS, three SNS projects
focusing on energy-efficient and trustworthy Al mechanisms for next-generation networks. Together
with NANCY, ACROSS co-organised a joint webinar on security and trust (see 2.4.3). This partnership
also resulted in a joint article published in the SNS Newsflash, outlining shared technical directions
on energy-aware orchestration. 6G-PATH and RIGOROUS were also a co-organizer at the security and
trust webinar.

ACROSS also established liaisons with 6G-SANDBOX, DETERMINISTIC6G, DESIRE6G, VERGE, SEASON,
PREDICT-6G, 6G-TWIN to coordinate dissemination and promote interoperability in service
orchestration and digital twinning. These projects jointly participated in the EUCNC & 6G Summit 2025
workshop, “Integrating Network Digital Twinning into Future Al-based 6G Systems,” co-organised by
TID.

The collaboration with FIDAL extended to a shared presence at the EUCNC & 6G Summit 2025, where
both projects showcased their respective innovations. During the Pitch Session at the Speakers’
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Corner, ACROSS presented its demonstration on Zero-Touch SLA Management alongside FIDAL,
highlighting how both initiatives leverage Maestro and ETSI OpenSlice-each addressing different TRLs.
Moreover, during the Joint SDG Ecosystem Day ACROSS collaborated with the project P2CODE in two
presentations led by UBITECH (see 2.4.3).

Finally, COP-PILOT, the EU flagship project that aims to establish a Collaborative Open Platform (COP)
that enables seamless end-to-end orchestration across service domains, fostering a standards-
aligned environment, directly builds on the advancements and partnerships fostered in ACROSS, with
5 partners joining its consortium and the ACROSS platform being foundational for the work on this
project.

2.4.5 Media Appearances
At the table below we present a list of media appearances for ACROSS.

Table 2-6 List of media appearances

Medium Date Link

SNS Journal 2025 01/2025 https://smart-networks.europa.eu/wp-
content/uploads/2025/05/sns-journal-2025-
web-1.pdf

SNS article on Energy 07/2025 https://www.linkedin.com/pulse/copy-

Efficiency brains-behind-green-networks-sns-ju-
projects-pioneering-energy-efficient-ywoe/

Witnews — Press Release 10/2025 https://withews.eu/across-project-
advances-5g/

Witnews — Webinar invitation = 11/2025 https://withews.eu/automation-platform-
across-multi-site-and-multi-stakeholder-
environments/

SNS Newsflash 08/2025 https://smart-networks.europa.eu/sns-ju-
august-2025-newsflash/

SNS Newsflash 10/2025 https://smart-networks.europa.eu/sns-ju-
october-2025-newsflash/

SNS Newsflash 12/2025 https://smart-networks.europa.eu/sns-ju-
november-2025-newsflash/

SNS Website - Webinar 10/2025 https://smart-

invitation networks.europa.eu/invitation-to-the-

online-presentation-of-etsi-zsm-pocl16-

automation-platform-across-multi-site-and-

multi-stakeholder-environments/
SNS Website - Webinar 11/2025 https://smart-
invitation networks.europa.eu/invitation-to-joint-

webinar-on-security-trust-in-multi-domain-

6g-networks/

UPM website - 11/2025 https://www.upm.es/internacional?id=CON
A 'Digital Twin' of the Network 24261&prefmt=articulo&fmt=detail
to Train Al

in Cyberthreat Detection
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2.5 Dissemination Roadmap Post-Project (M36-M48)
To ensure the sustained impact of the project, the ACROSS dissemination strategy extends beyond the
official 36-month project duration. In accordance with the Description of Action (DoA), the KPI for
scientific publications explicitly continues for one additional year, covering the M36-M48 period. In
Section 2.4.1 Journal Publications and Conferences we are presenting in detail the post-project
roadmap to achieve this KPI.

While active communication activities like newsletters will conclude at M36, the project’s key assets
will be sustained: the project website will remain online, providing access to all public deliverables and
results. Furthermore, the 20 open-access datasets and all open-source code contributions will remain
available on their respective repositories, ensuring a long-term resource for the research and
developer communities.

Moreover, as part of this roadmap for the coming months, the ACROSS consortium is actively
preparing for the ETSI SNS4SNS Conference on February 2026, aiming at demonstrating TC4.2 / TC4.3
as PoCs, showcasing the automated integration between ETSI OSL (OpenSlice) and ETSI TFS
(TeraFlowSDN).

Finally, ACROSS is also planning to be present at EUCNC & 6G Summit 2026, with the participation at
the second version of EUCNC 2025 workshop “Advancing Network Digital Twins (NDTs) for Al-driven
6G systems:Insights, applications, and cross-project synergies”, with TID as co-organizer.
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3. Standardisation Activities

3.1 Final Standardisation KPIs
Standardisation was an important goal for ACROSS from the beginning, reflecting both the technical
ambition of the platform and the overall objective to reinforce European leadership in 5G/6G
orchestration and automation. Thus, we have set two final KPls, as presented in Table 31.

Table 3-1 Final standardisation KPIs

Achieved Achieved Achieved

KPI Planned

RP1 RP2 Total
> 8 contributions / demos to SDOs 23 62 85
> 4 contributions to open source 0 33 33

These targets were surpassed very early, by M18, and by the end of the project we have achieved:

- 85 total contributions to SDOs, with 22 contributions coming from ACROSS test cases PoCs,
presentations, and new feature introductions

- 33 contributions to open-source

- Leadership roles in SDOs

- Aseries of formal proofs-of-concept towards SDOs, such as ETSI ZSM, ETSI OSL, etc.

A coherent strategy was implemented, where SDO contributions and open-source contributions
complemented each other, to maximise the long-term impact of the ACROSS assets on the
community. Moreover, integration points between different SDO / open-source groups were
highlighted, and end-to-end demonstrations were performed.

These results demonstrate the engagement of all project partners in ensuring a strong impact of the
concepts, platforms and software developed in ACROSS towards the wider standardisation and open-
source communities.

3.1.1 Summary of achievements M1 - M18
During months M1-M18, the project started by creating a clear plan for standardisation alignment and
contributions, which was updated quarterly throughout the duration of the porject. This plan
identified target standardisation areas, with a focus on aligning ACROSS innovations with the most
influential SDOs shaping the future of network automation, orchestration, security, and cross-domain
service delivery.

The following SDOs have been identified as priority standardisation bodies, based on the architecture
and test cases designed in ACROSS, in particular related to orchestration, Al-driven closed loops and
security aspects:

1. ETSI Industry Specification Group on Zero-touch Network and Service Management (ISG
ZSM)
— Relevant to cross-domain orchestration, slicing, and security automation.

2. ETSI TeraFlowSDN (TFS)
— A leading open-source/standards hybrid environment for SDN automation.
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3. ETSI OpenSlice (OSL)
— A testbed aligned with TM Forum APIs, relevant for service orchestration and catalogue
alignment.

4. PA4.org and IETF
— Relevant for telemetry, programmable data planes, and network slicing data models.

The project followed up on the planning, demonstrating a good mix of activities in the standardisation
and open-source areas, including leadership and chairing activities, contributions to charters,
contributions to standardisation bodies such as ETSI, 3GPP, IETF, etc., as well as contributions towards
6G-SNS publications. The project had already achieved in the first 18 months the pre-defined KPI of
12+ contributions in these areas and had defined the plan for the last 18 months of the project,
including demonstrating to the standardisation community the solutions devised in the project and
contributing code to open-source projects.

The table below summarises the achievements for M1-M18, which were reported with full details in
D6.2.

Table 3-2 ACROSS standardization achievements M1-M18

Type of contribution Number

Presentations 1
Publications 1
Chairing 4
Leadership 4
Charter 14
Alignment 7
Contributions 23

For a detailed description of the activities carried out during M1 — M18 period, see D6.2 [1].

3.1.2 Summary of achievements M19- M36
In the second half of the project, the activities towards standardisation groups continued, with an
increased focus towards impact-oriented demonstrations, with partners presenting demonstrations
of the ACROSS concepts and components to various SDO events. The major goals for these last 18
months of the project have been:

1. Demonstrating mature ACROSS components through formal ETSI proofs-of-concept
2. Consolidating the contributions to ETSI ZSM, TFS, OSL
3. Releasing ACROSS components as open-source where feasible.

These goals were successfully achieved, with the involvement of all the partners in the project. A few
highlights from this period are:

- Successful demonstration of full end-to-end ACROSS functionality, including security and
automation aspects, during ETSI ZSM PoCH#16

- Contributing new features towards ETSI TFS and ETSI OSL, demonstrations and presentations
during TFS Ecosystem days

- Showcasing integration points between ETSI OL and ETSI TFS, as well as ETSI TFS and P4.org
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- Open-sourcing components from the ACROSS project.
Table 3-3 below shows a summary of these contributions, which are further detailed in Section 3.3.

Table 3-3 Summary of contributions to SDOs [ open source during M19-M36

Type of contribution Number

ACROSS Test Case Proofs-of-Concept and 29
Presentations to SDOs
Contributions to SDOs 40
Charter 14
Leadership 25
Publications 4
Presentations
Meetings & discussions
Chairing
Alignment 11
Contributions to open source 33

Overall, the second reporting period was characterised by deep technical engagement, multi-SDO
alignment, and public demonstrations that validated ACROSS's architectural choices.

All standardization activities are listed in Annex 3 Standardisation Activities

3.1.3 Overall standardisation KPls
The overall KPIs for standardisation, as defined in ACROSS, are more than 8 contributions to SDOs and
more than 4 contributions to open-source communities. These KPls have been surpassed from the first
half of the project, with numbers at the end of the project reaching 60+ contributions overall, including
very specific proofs-of-concept for the various solutions developed in ACROSS, as well as ACROSS
software components released as open source.

Since one of the major goals of ACROSS was to offer measurable, standards-relevant, accessible and
lasting contributions, a lot of thinking was put into rigorous planning of these contributions. Each Test
Case was mapped towards the relevant SDOs, with clear goals for presentations and demonstrations.
These materialised in the second half of the project, with 10+ such proofs-of-concept and
presentations to relevant SDO events such as TFS Ecosystem days, ZSM plenary events, etc.

Additionally, a distinctive strength of the project was its strategy of integrating SDO contributions with
open source, to maximise the impact of the assets developed within ACROSS towards the larger
community. Over 30 contributions to open-source have been made, including software components,
open data sets, API extensions, etc. Presentations to open-source developer days such as P4.org
Application Group days were also included. This strategy ensured that:

- SDOs have access to open running code
- Open-source communities benefit from standards-aligned enhancements.
- This, in turn, ensures long-term impact and easier adoption by the industry

3.1.4 Standardisation Planning
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The long-term goal of ACROSS is to ensure that the ACROSS reference implementations influence the
de facto architecture for future 6G orchestration platforms, through continued standards engagement
and open-source alignment. ACROSS aims to have a lasting impact on further development of
orchestration, automation and security of 5G+ and 6G networks.

Across the 36 months, ACROSS delivered a very high level of standardisation impact, with key
outcomes such as:

e 118 total contributions, surpassing the proposed KPls by a factor of almost ten
e  Multi-SDO influence covering orchestration, slicing, transport, security, telemetry, and service
exposure. These bodies were selected based on their maturity, their openness to
contributions, and their alignment with ACROSS concepts
e Successful demonstrations recognised by ETSI communities (e.g., ZSM PoC #16). These are
recorded and stored, with the reports being accessible for future reference, ensuring
influence in future talks and directions
e Reference implementations already adopted in TFS repositories
e Sustained presence in SNS JU communications channels and newsletters
e Creation of reusable, standards-aligned open-source assets that will live beyond the project’s
lifetime.
These achievements demonstrate that ACROSS successfully embedded its innovations into the
evolving 5G/6G standardisation landscape, strengthening European leadership in zero-touch service
automation.

As several ACROSS contributions are now embedded in ongoing ETSI and open-source activities, the
consortium plans to maintain momentum through:

e Follow-up contributions, e.g. towards ETSI TFS

o New PoCs (e.g., showcasing a P4-based UPF implementation towards ETSI SNS4SNS)

e Engagement with SNS Stream B and 6G research, especially in the area of automation, Al-
native management, intent-based orchestration, etc.

These activities will ensure continued impact from the project across the industry and relevant
research groups.

3.2 Standardisation Activities M19 — M36
As previously explained, during M19-M36, the project focused on maximising the impact by bringing
the ideas, components and results to the bigger audience of SDOs and open-source communities, to
ensure long-term impact of this work.

Full attention has been given to demonstrating our ideas towards groups such as ETSI ZSM, OSL, TFS,
as well as to ensuring that relevant work is open sourced to enable uptake by other projects and
community participants.

3.2.1 Contributions to ETSI, 3GPP, and Other SDOs
Table 3-4 shows the details of the ACROSS test cases contributions to standardisation groups,
including PoCs, presentations, contributions to existing standards, alignment with standards, etc. The
table highlights the type of contribution, the relevant SDO, the event, as well as which ACROSS Test
Case (TC) this work came out of.
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Table 3-4 ACROSS Test Cases contributions to standardisation groups

Type of Activity Date

activity

PoC ETSI OSL - Demonstrate the integration between ETSI OSL and ETSI TFS May
during a joint event, TFS#6 Ecosystem (ACROSS TC1) 2025

Feature, ETSI TFS - Extension of the ETSI TFS NBI with a new API that will offer May

PoC transport connectivity services to ACDO using the IETF network slice data 2025
model. This will allow the integration between the ACROSS orchestration
platform and the ETSI TeraFlowSDN controller. This feature is essential for
realizing any TC that involves communication between ACDO and the ETSI
TFS controller. TFS#6 Ecosystem (ACROSS TC1)

Feature, ETSI TFS - Extensions in the SBI and Monitoring microservices of the ETSI May

PoC TFS controller to support in-band network telemetry according to INT 2025
version 0.5 by p4.org. This feature is essential for realizing in-band network
telemetry as per TC1.2. TFS#6 Ecosystem (ACROSS TC1)

Feature ETSI OSL - Support for creating and managing Kubernetes Custom July 2024
Resources (CRs). Approved and merged in OSL Release 2024Q2 (ACROSS
TC1 & TC4)

Feature ETSI OSL - Support for deploying Helm Charts. Approved and merged in July 2024
OSL Release 2024Q2 (ACROSS TC1 & TC4)

Feature Ongoing — ETSI SNS4SNS - A P4-based UPF implementation. This UPF is = February
managed by the ETSI TFS controller, which might require certain 2026
extensions to do so (ACROSS TC2)

PoC ETSI TFS - Automated management of hardware based P4 devices through October
the integration between ACDO and the ETSI TeraFlowSDN controller. 2025
Demonstration of P4-based load-balancing across multiple 5G UPFs. TFS#7
Ecosystem (ACROSS TC2)

Feature ETSI OSL - Support for external monitoring solutions integration. Approved = Decemb
and merged in OSL Release 2024Q4 (ACROSS TC2) er 2024

PoC ETSI OSL - Joint SDG Ecosystem Day - Closed-loop control logic and service 26/11/20
level agreement (SLA) management Proof of Concepts (PoCs). Policy 25
Management. E2E management and orchestration across Radio,

Transport, and Core domains (ACROSS TC2)

PoC +  P4.org Application WG - Demonstrate the P4 capabilities of ACROSS during = February

Presentat | a pd.org event, demonstrating alignment of the ETSI TFS controller 2024

ion (ACROSS TC2)

Email announcement of the talk by UBI at P4.org:
https://groups.google.com/a/lists.p4.org/g/p4-
dev/c/w0TgCjAkWyQ/m/dellkPk AAAJ
Link to the recording from UBI's presentation:
https://drive.google.com/file/d/1KSa5aG-
auSxKOmK3GY5S5EM RIGZ1ImDxT/view?usp=drive link
Presentat 3GPP - 6G Workshop - Proposal on an approach to increased security and March
ion + the application of NDTs to assess the feasibility and applicability of solutions = 2025
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Discussio
n
Presentat
ion +
Discussio
n

PoC

Presentat
ion + PoC

Presentat
ion +
Discussio
n
Presentat
ion

PoC

Poc +

Presentat
ion

Alignmen
t

Chairing

(ACROSS TC3) Link:  https://www.3gpp.org/ftp/workshop/2025-03-
10_3GPP_6G_WS/Docs/6GWS-250038.zip

ETSI ZSM — Contribution on the experience gained in the development of TC3
to the ETSI ZSM documents on Network Digital Twins (ACROSS TC3)

Report:
https://www.etsi.org/deliver/etsi_gr/ZSM/001_099/015/01.01.01_60/gr_ZS
M015v010101p.pdf, February 2024

Specification:
https://www.etsi.org/deliver/etsi_gs/ZSM/001_099/018/01.01.01_60/gs_ZS
M018v010101p.pdf, December 2024

IETF 123 Hackaton - Demonstrator of the application of knowledge graphs to
construct Network Digital Twins (ACROSS TC3)

Links: https://datatracker.ietf.org/meeting/123/materials/slides-123-
hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-
twins-00 https://wiki.ietf.org/en/meeting/123/hackathon

IETF NMOP - Appointment of the Knowledge Graph Design Team, motivated
by the results demonstrated at the IETF Hackathon (ACROSS TC3)

Link:
https://mailarchive.ietf.org/arch/msg/nmop/Rx2KmaKcVzbs1KhWskvrCxe
Q_ZE/

ETSI TFS - Revisited Automation Loop in ETSI TFS R6, presented during the
ETSI TFS Tech Call of June 2025 (ACROSS TC4)

ETSI ZSM Plenary - Automation Platform across multi-site and multi-
stakeholder environments

ETSI ZSM - PoC 16 Automation platform across multi-site and multi-
stakeholder environments (ACROSS TC4)

ETSI SNS4SNS - TC4.2 and TC4.3 will be prepared as a PoC and/or
presentation showing the automated integration between ETSI OSL and
ETSI TFS while ACROSS expands to new domains with SDN capabilities.
Proposed venues: the ecosystem day of ETSI OSL and/or ETSI TFS (ACROSS
TC4)

TMForum APIs for Service & Resource Management, Party Management,
Geo[1]location Management (UBI, UOP, CTTC)

ETSI SDG OSL (UOP, UBI)

ETSI ZSM - ZSMO015, ZSM018 (TID), ZSM002, ZSM003

IETF NMRG (TID)

IETF NSFFI - IETF I2NSF Data Models for policy management (CTTC)

IETF CFI - IETF I2NSF Consumer Facing Interface (CTTC)

IETF YANG Data Models for network topologies, ACLs, L3VPN service
requests, network slice service (CTTC)

ETSI TFS (CTTC)

ETSI OSL (UOP)
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https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250038.zip
https://www.3gpp.org/ftp/workshop/2025-03-10_3GPP_6G_WS/Docs/6GWS-250038.zip
https://www.etsi.org/deliver/etsi_gr/ZSM/001_099/015/01.01.01_60/gr_ZSM015v010101p.pdf
https://www.etsi.org/deliver/etsi_gr/ZSM/001_099/015/01.01.01_60/gr_ZSM015v010101p.pdf
https://www.etsi.org/deliver/etsi_gs/ZSM/001_099/018/01.01.01_60/gs_ZSM018v010101p.pdf
https://www.etsi.org/deliver/etsi_gs/ZSM/001_099/018/01.01.01_60/gs_ZSM018v010101p.pdf
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-twins-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-twins-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-twins-00
https://wiki.ietf.org/en/meeting/123/hackathon
https://mailarchive.ietf.org/arch/msg/nmop/Rx2KmaKcVzbs1KhWskvrCxeQ_ZE/
https://mailarchive.ietf.org/arch/msg/nmop/Rx2KmaKcVzbs1KhWskvrCxeQ_ZE/

Table 3-5 below lists a summary of the general contributions to SDOs during M19-M36, pertaining to
areas such as Network Digital Twin, intent, trust, zero-touch management. Full details on these
activities are included in Annex 3.

Table 3-5 ACROSS general contributions to SDOs

Type of Activity Number |

Contribution IETF COIN RG, IETF NMRG, IETF OPSA WG, IETF IVY WG, 40
IETF Security & Routing Area, ETSI ZSM, ETSI TC DATA

Charter IETF OPS Area, ETSI CIM, ETSI ENI, 3GPP SA3, ETSI ZSM, | 14
ETSI TC SAI, IETF Routing & Security Areas, ETSI TC DATA,
ETSI Board & OCG

Leadership ETSI ZSM, IETF GREEN WG, ETSI TC DATA, IETF NMRG, IETF = 25
IAB

Presentation ETSI TC DATA, IETF NMRG 6

Publication ETSI ZSM, ETSI TC DATA, IETF NMRG

Meeting & | ETSI ZSM, IETF NMRG, IRTF 5

discussion

3.2.2 Open-source contributions
One of the goals of ACROSS was to maximise use and exploitation of the assets developed during the
project duration. As such, most components had a plan for being open-sourced, wherever it was
feasible. Deliverables D3.2 [2] and D4.2 [3]have presented the plan for orchestration and automation
enablers, respectively, and the ACROSS web site maintains a page of links towards the open-sourced
components https://across-he.eu/open-source/.

Table 3-6 shows this information, with details on what was open-sourced and target open-source
groups.

Table 3-6 ACROSS open-source contributions

ACROSS Logical Features released Open-source contribution Provider
Component
ETSI Implement a new Firewall Agent controllable through | https://labs.etsi.org/rep/tfs/con
TeraFlowSDN RESTCONF/OpenConfig troller/-/issues/344
New P4 Service handler for load balancing https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/311
Integrate DDoS Mitigation with TeraFlowSDN https://labs.etsi.org/rep/tfs/con | CTTC
troller/-/issues/347
INT collector launched by the corresponding P4 INT | https://labs.etsi.org/rep/tfs/con | UBI
service troller/-/issues/295
ACLs applied on multiple endpoints of a device are | https://labs.etsi.org/rep/tfs/con | CTTC
not removed by deleting the ACL troller/-/issues/287
ACL support in gNMI/OpenConfig SBI is required https://labs.etsi.org/rep/tfs/con | CTTC
troller/-/issues/282
Common library for all SD-Fabric P4 service handlers | https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/276
New P4 Service handler for L2ZNM https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/275
36
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New P4 Service handler to support Access Control | https://labs.etsi.org/rep/tfs/con | UBI
Lists troller/-/issues/273
Plugin-based Automation service extensions and | https://labs.etsi.org/rep/tfs/con | UBI
example P4INTZSMHandler troller/-/issues/267
New P4 Service handler for 5G UPF offloading https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/229
Parse P4 CloneSession entries from JSON https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/228
P4 test for INT, routing, and ACL dataplane setup https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/226
Pass P4 device endpoints through init settings https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/225
P4 resource keys with unique IDs https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/223
Style fixes in SBI and P4 test https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/222
Create QoSProfile component https://labs.etsi.org/rep/tfs/con | CTTC
troller/-/issues/183
Extend NBI with CUD methods for entities in TFS APl | https://labs.etsi.org/rep/tfs/con | CTTC
troller/-/issues/170
Implement CAMARA-based NBI connector https://labs.etsi.org/rep/tfs/con | CTTC
troller/-/issues/163
P4 end-to-end integration test pipeline https://labs.etsi.org/rep/tfs/con | UBI
troller/-/issues/154
New P4 Service handler to support end-to-end | https://labs.etsi.org/rep/tfs/con | UBI
services with In-band Network Telemetry troller/-/issues/118
P4 SBI driver fixes to support in-band network | https://labs.etsi.org/rep/tfs/con | UBI
telemetry troller/-/issues/117
Updates in Telemetry Backend to support P4 in-band | https://labs.etsi.org/rep/tfs/con | UBI
network telemetry troller/-/issues/116
Integrate management of Network Access Control | https://labs.etsi.org/rep/tfs/con | CTTC
Lists (ACLs) created through the NBI and forwarded | troller/-/issues/114
to SBI
Implement NBI connector to manage Network Access | https://labs.etsi.org/rep/tfs/con | CTTC
Control Lists (ACLs) troller/-/issues/113
Implement NBI connector IETF L3-VPN Service | https://labs.etsi.org/rep/tfs/con | CTTC
Delivery troller/-/issues/80
Implement NBI connector IETF Network Topology https://labs.etsi.org/rep/tfs/con | CTTC
troller/-/issues/79
ETSI OpenSlice | Support for creating and managing Custom | https://labs.etsi.org/rep/groups | UoP
(OsL) Resources (CRs) in a Kubernetes system /osl/code/-/epics/6
Support for deploying HELMs in a Kubernetes system | https://labs.etsi.org/rep/groups | UoP
Josl/code/-/epics/8
Monitoring integration/SLA preservation https://labs.etsi.org/rep/groups | UoP
/osl/code/-/epics/20
Export and Import Services (design & rules) from file | https://labs.etsi.org/rep/groups | UoP
packages Josl/code/-/epics/21
CRIDGE standalone deployment https://labs.etsi.org/rep/groups | UoP
/Josl/code/-/epics/22
OpenSTO OpenSTO is an open-source framework for | (https://github.com/CTTC- CTTC
orchestrating security & trust closed loops in modern, | PONS/OpenSTO)
multi-vendor networks.
It automates the collect - analyze - decide -
enforce cycle to operationalize policies and trust
scores across disaggregated environments.
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4. Communication Activities
Task 6.3 is led by NOVA in their role as Communications Manager and supported by K3Y, who create
and manage all social media and website content, and ICP as WP6 lead.

4.1 Final Communication KPIs
Table 4-1 ACROSS Communication KPIs

Funded by
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4.1.1 Summary of achievements M1 - M18
During the first 18 months of the ACROSS project, the consortium implemented a structured
communication strategy to build visibility and engagement around the project’s objectives,
architecture, and initial outcomes. These efforts were in line with the project's work plan, with

progress documented through KPls and metrics reported in RP1.

videos (e.g.
Business Value)
2 selected
demos at
SNS4SNS 2024
& EuCNC 2025

9 dissemination
materials,
including:

- 4 technical
brochures on
Test Case
achievements
-3 non-
technical
brochures for
the general
public
-1flyerand 1
banner (non-
technical
supporting
material)

11

To support internal coordination and transparency, two key internal communication tools were
adopted. First, a dedicated SharePoint repository was established as the central hub for storing
internal files and official documentation. Additionally, a Communications Planner was introduced to

enable partners to record their contributions to Task 6.3. All social media activity was monitored via
the Dissemination Tracker, and regular updates on social media performance were presented during
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bi-weekly WP6 meetings. To facilitate direct communication, a set of mailing lists was created for
different working groups.

An initial risk assessment of the existing KPIs was conducted early in the project. As a result, minor
adjustments were proposed, particularly in relation to social media metrics.

The project website was launched in M1 and has been continuously monitored and updated. Several
improvements were made to enhance usability and create a more engaging, user-focused
environment. All project-related updates and activities are also communicated via social media
channels. Notably, ACROSS has already exceeded several social media KPIs. For example, LinkedIn
posts generated 2,424 engagements (including reactions, comments, clicks, and reposts), far
surpassing the initial target of 300. On X (formerly Twitter), the number of engagements reached 595.

Between M1 and M18, three official press releases were issued to promote major milestones and
announcements. These were designed to secure broad press and media coverage, and to highlight key
achievements and contributions from the consortium.

Other communication activities included the production of two video clips, both shared on YouTube
and social media. The first video focused on the ACROSS approach, while the second introduced the
project's architecture.

Newsletters also served as a key dissemination tool. The first issue was published in M5, followed by
new editions every three months. These newsletters follow the communication plan and highlight
project progress, activities, and other timely updates.

In M7, an informational flyer and a project banner were developed to provide an overview of the
project’s vision and objectives in a clear and accessible format.

4.1.2 Summary of achievements M19- M36
During the second half of the project (M19-M36), the project website was significantly revamped with
new sections for "Technical Brochures", "Open-Source," "Datasets" and “Webinars” to serve as a
comprehensive final repository. This was supported by Google Analytics data (M3-M34) showing
sustained interest with 2,971 unique users and over 9,000 page views.

Social media engagement remained a major success. Activity in this period added 2,652 new
engagements on LinkedIn and 684 on Twitter (X), bringing the final project totals to 5,076 (KPI: >300)
and 1,279 (KPI: >800) respectively, massively surpassing the initial targets.

This period saw the publication of the remaining 7 press releases, successfully meeting the project's
goal of 10. The quarterly newsletter schedule was maintained with 6 new issues published, completing
the 11-issue series.

During this period, the project’s visual communication portfolio was further strengthened through the
publication of multiple video clips, covering technical achievements and Test Case demonstrations, as
well as high-level videos highlighting the business impact and final outcomes of ACROSS. Furthermore,
a substantial set of promotional materials was released: four new technical brochures (one for each
test case) and three non-technical brochures focused on the project's concept, business value and
open-source contributions.
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Finally, public outreach to technical and academic audiences was fulfilled through five key public
events: the ETSI TFS#4 Hackfest (May 2024), the ETSI OSL Hackfest #1 (Nov 2024), and three academic
webinars for master's students at UPM.

4.1.3 Overall communication KPls
The project's social media presence was a standout success, driven by consistent updates, the project
achieved 5,076 total engagements on LinkedIn (>300 target) and 1,279 total engagements on Twitter
(X) (>800 target). This strong digital footprint was supported by a highly consistent content production
schedule that successfully delivered all 9 planned press releases and completed the entire 10-issue
newsletter series.

Targets for promotional materials were also comprehensively met, as the project produced 4 new
technical brochures (one for each test case) and 3 new non-technical brochures (covering the project's
concept, business value, and open-source contributions). This, combined with the initial flyer and
banner from RP1, fulfills the KPI objectives. The video production KPI (>7) was successfully achieved
and exceeded through the publication of multiple video clips addressing technical achievements, Test
Cases, and final project outcomes, achieving the production of 22 videos.

Finally, the project exceeded its goal for public engagement. The consortium delivered five key public
events (KPI: >4), including the ETSI TFS#4 Hackfest, the ETSI OSL Hackfest #1, and three academic
webinars at UPM.

4.2 Communication Activities M19 — M36
This section outlines the communication activities that have been carried out from M19 to M36 of the
project.

4.2.1 ACROSS Website and Social Media Channels
The ACROSS website (https://across-he.eu/), launched at M1 and built with WordPress, serves as a
central hub for project communication and dissemination. It provides information about the project,

news, public deliverables, test cases, and access to materials such as newsletters, brochures, and
videos. Regularly updated and redesigned to enhance user experience, the site supports WP6 goals
by promoting results to the public, experts, and key stakeholders.

The ACROSS social media strategy leverages LinkedIn, Twitter, Facebook, and YouTube to share
project updates, relevant articles, and news from related initiatives. All partners actively promote
ACROSS through their networks to maximise visibility and outreach.

4.2.1.1 ACROSS Website
The website was revamped during the project period, compared to the original version delivered on
M1 (see D6.2). Updates were made in terms of content, visual presentation, and structure, including
the addition of new sections. As of M36, the ACROSS website includes the following areas, which were
introduced during the second half of the project. Within the “Dissemination” section in particular,
several new subsections were added, reflecting the evolution of ACROSS dissemination activities and
outputs. These include:

i) Technical Brochures (https://across-he.eu/technical-brochures/)

A dedicated area hosting the technical brochures produced under the project, providing
accessible information on ACROSS’s technical and scientific achievements, architecture, and
use case developments.
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i)

i)

Open-Source (https://across-he.eu/open-source)

A newly added page presenting the open-source contributions made by ACROSS partners,
including links to public repositories, code samples, and related documentation. The section
showcases ACROSS’s commitment to transparency and collaborative innovation by sharing
research outcomes that can support further experimentation and development within the 6G
community.

Datasets (https://across-he.eu/datasets)

Additionally, a dedicated “Datasets” page has been incorporated into the ACROSS project
website, serving as a centralized repository for direct links to each dataset released under the
project. This section ensures open access to the datasets generated from ACROSS testing
cases and use case analyses.

iv) Webinars (https//across-he.eu/webinars)
A page that presents the webinars in which the ACROSS project has participated or co-
organised, showcasing project results, technical advances, and contributions to open-source
platforms and standardisation activities.
Website Analytics

Following the launch of the website, a Google Analytics account was established to monitor user
interaction and traffic metrics. The collected data provide valuable insights into visitor behaviour,

enabling continuous improvements to the website’s structure, content, and overall user experience.

By analysing these metrics, the consortium can evaluate performance, identify engagement patterns,
and make data-driven decisions aimed at optimising visibility and accessibility of the ACROSS website.

Total users by Audience name over time Month v

*® 400

P Total @ AllUsers

Q_ search Rows per page: 10 - 1-10f1

Audience name + J Total users New users Sessions Views per session Average session duration Total revenue

3.9 3,934 5131 2.02 2mO01s €0.00
Total 00% of tota Avg 0%

100% of tota 100% of tota Avg 0%

All Users 3,911 (100%) 3,934 (100%) 5,131 (100%) 2.02 2mO01s €0.00 (-)

Figure 4-1 ACROSS Website Statistics - User Audiences
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Views by Page path and screen class over time Month -

® Total @/ M /project: ¢ /p t V /pi t A /project: nt:

Q_ search Rows perpage: 10 - Go to: 1 1-100f 155 »

= Page path and screenclass ~ |+  Views Active users Views per active Average engagement time per Event count Key events Total
user active user Allevents ~ All events ~ revenue

Total 10,368 391 2.65 33s 27,280 0.00 €0.00

Figure 4-2 ACROSS Website Statistics - Engagement pages and screens

Figure 4-1 ACROSS Website Statistics - User Audiences and Figure 4-2 ACROSS Website Statistics -
Engagement pages and screens present an overview of the ACROSS website performance, based on
Google Analytics data collected from M3 to M36. During this period, the website attracted 3,934
unique users, generating a total of 5,131 sessions and over 10,300 page views. On average, each visitor
explored 2.02 pages per session, indicating a good level of engagement across different sections of
the site. The average session duration was approximately 2 minutes and 01 seconds, while the average
engagement time per active user reached 33 seconds. These metrics suggest that visitors not only
reach the website but also interact meaningfully with its content, reflecting sustained interest in the
project’s activities and updates.

First user prim..Channel Group) ~ 4+ \J Total users
1 Direct 2,742 (70.11%)
2  Organic Search 707 (18.08%)
3 Organic Social 335 (8.57%)
4  Referral 125 (3.2%)
5 Unassigned 2 (0.05%)
6  Organic Video 1 (0.03%)

Figure 4-3 ACROSS Website Statistics - User Acquisition

Figure 4-3 ACROSS Website Statistics - User Acquisition is a screenshot from the User Acquisition
statistics and provides a summary of the channel sources of our visitors. The majority of our visitors
reached the website directly from visitors that type the website URL or click their bookmark (Direct).
The second source of generated traffic comes directly by “Organic Search”, meaning that they found
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our website through search engines, while the third source of incoming visitors is clicks of the website
link from social media (335) and third-party websites (Referral).

Country ~ | + | '« Activeusers

- 100% Ci;':
1 United States 1,004 (25.67%)
2 China 686 (17.54%)
3  Greece 419 (10.71%)
4 Spain 257 (6.57%)
5  Netherlands 216 (5.52%)
6 Ireland 181 (4.63%)
7  Singapore 176 (4.5%)
8  Germany 141 (3.61%)
9 France 111 (2.84%)
10 United Kingdom 109 (2.79%)

Figure 4-4 ACROSS Website Statistics - Users by country

Figure 4-4 ACROSS Website Statistics - Users by country presents information about the number of
users per country during the considered period. Those are the users who have initiated at least one
session during the date range. There are many visitors originating from a variety of countries and
continents, such as United States, China, Greece, Spain, Netherlands, Singapore etc.

4.2.1.2 Social Media Channels
Related to final status of KPIs Targets regarding social media, for LinkedIn the number of engagements
(the total number of interactions on the posts, which includes clicks, reactions, comments, and reposts)
is 5,076. The number of engagements (total number of times a user has interacted with a post) for
Twitter (X) until M34 is 1,279.

LinkedIn

The ACROSS LinkedIn page (https://www.linkedin.com/company/across-horizon-europe/) is being
followed by 362 persons as of M1. LinkedIn provides statistics and analytics functionality that gives a
deeper insight of this social media account posts impact.
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Figure 4-5 ACROSS LinkedIn page

Figure 4-6 ACROSS LinkedIn Analytics: Engagement metrics overview provides an overview of
engagement metrics (clicks, reactions, reposts) since the last 12 months. It is worth noting that the
platform does not provide statistics in a range longer than 365 days. Peaks are observed during
project’s events, like plenary meetings, newsletters, press releases etc.
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Figure 4-7 ACROSS LinkedIn Analytics: Content and Visitors metrics overview displays the number of
impressions (the number of times our posts were shown to users), members reached (the number of
unique accounts that our posts were displayed to), page views (the total number of times our page
was viewed during a specified date range) and unique visitors (the total number of unique users that
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Figure 4-6 ACROSS LinkedIn Analytics: Engagement metrics overview
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Figure 4-7 ACROSS LinkedIn Analytics: Content and Visitors metrics overview

Twitter (X,

A Twitter (X) account (https://x.com/horizon _across) was setup at the very beginning of the project.
The Twitter account can be followed via @horizon_across and currently has 131 followers Figure 4-8
ACROSS Twitter (X) account.
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2. X

g © 0O

©

g ACROSS Horizon E...

Nerors

Comprehensive account-level analytics on X are currently limited for non-Premium users. Therefore,
aggregated statistics such as total impressions or reach per reporting period cannot be automatically
extracted. To address this limitation, the engagement metrics were manually collected for each post
by accessing the “View post analytics” section under the account’s activity panel. Table 4-2 below
presents a representative sample of posts published during M36 on the project’s official X account,
including the corresponding engagement metrics as captured directly from the platform’s interface.
Despite the platform’s current analytical restrictions, these data points provide a representative

Home
Explore
Notifications
Chat

Grok

Lists
Bookmarks
Communities
Premium
Profile

More

@horizon_across

< ACROSS Horizon Europe g Q

148 posts

%“ ; flcross

( -
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Edit profile

ACROSS Horizon Europe

@horizon_across

The ACROSS project Implementing an end-to-end service deployment and
management platform for next-generation networks and services.

() Joined January 2023 >

119 Following 131 Followers

Posts Replies Highlights Articles Media Likes

. ACROSS Horizon Europe @horizon_across - Dec 19 (I e
neens  Zero-touch end-user service updates in action

At the @ETSI_STANDARDS SDG Ecosystem Day,
showcased a PoC enabling real-time service updates wnhout dlsruptlon
leveraging an open orchestration platform & standardized APIs.

shorturl.at/SKmC2
HETSI

Scenario #1 — Service update for scaling (2~ opensiice

. Maestro exposes service
configuration knobs via the portal

Figure 4-8 ACROSS Twitter (X) account

overview of audience interaction and content performance across the reporting period.
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Table 4-2 ACROSS Twitter (X): M36 posts published & analytics
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Facebook

The ACROSS Facebook page (https://www.facebook.com/profile.php?id=100089706850799) has
totally 29 followers.
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Figure 4-9 ACROSS Facebook page

Facebook provides analytics functionalities that offer deeper insights into user activity and the impact
that posts have on followers. Figure 4-10 presents an overview of the project’s Facebook statistics
since its launch.
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Figure 4-10 Facebook statistics
YouTube

The ACROSS YouTube channel (https://www.youtube.com/@acrosshorizonproject) was launched at
the beginning of the project and hosts all video content related to ACROSS - including the main
concept, technical achievements, final outcomes, and relevant materials such as events and

conferences participation.
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Figure 4-11 ACROSS YouTube channel

4.2.2 Communication and Promotional Materials

The communication and promotional materials developed throughout the ACROSS project have
played a key role in ensuring effective dissemination of results, outreach to diverse audiences, and
visibility of project achievements. These materials, including press releases, video clips, technical
brochures, and newsletters, serve to communicate both technical and non-technical aspects of the
project in a clear and engaging manner. Each type of material has been strategically designed to
highlight ACROSS milestones, major events, and outcomes, while maintaining consistency with the
project’s visual identity and communication strategy. The following subsections provide an overview
of the materials produced and their contribution to ACROSS visibility and impact.

4.2.2.1 Press Releases
Throughout the project duration, ten (10) press releases were published, meeting the respective KPI
and ensuring broad visibility for ACROSS milestones and achievements. These were distributed via the
project’s official communication channels and further shared by partners through their professional
networks and media contacts, as well as submitted to selected European and international outlets for
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wider dissemination. All press releases are available under the “News & Events - Press Releases”
section of the ACROSS website: https://across-he.eu/category/press-releases/ Regarding public
appearances (>6), ACROSS was featured in the Smart Networks and Services Joint Undertaking (SNS
JU) Newsflash (August 2025 and November 2025), as well as in WIT News (October 2025), highlighting
key project press releases, including “ACROSS Project Advances 5G and Beyond with Final Multi-
Domain Orchestration Platform and Zero-Touch Enablers” and “ETSI ZSM PoC#16: Multi-Site, Multi-
Stakeholder Automation Platform.” Additional public appearances are anticipated following the

publication and dissemination of the project’s final press release, expected after the end of the current
reporting period.

SNS JU PROJECT NEWS: About s Suberdt your content o free - Services Metwolting Usehd Aoy & Puly Contoet
WITNEWS HOME  RESEARCH & INNOVATION - EVENTS & COURSES
ACROSS ZERO-TOUCH, INTELLIGENT AND SECURE D0/ MAEN0S A (FCL NV
ORCHESTRATION ENABLERS AND OPEN-SOURCE
CONTRIBUTIONS o o
T c Zero Toueh ntligent And Secure ACROSS Project Advances 5G and
Orchestration Enablers ) 2 ° H
( .—0 The ACROSS project’s final releases detail Beyond Wlth F|na| MU|t' Domdln

Lt comeesesmedanncenens  Qrchestration Platform and Zero-

across orchestration, artificial intelligence,

Across i Touch Enablers

* Advanced Multi-Domain Orchestration WIT News ecitor
The final release of the ACROSS Muiti-Domain Orchestration
Platform (D3.2) introduces the ACROSS Multi-Domain Service
Orchestrator (AMSO), Maestro, and the ACROSS Cross-Domain
Orchestrator (ACDO), OpenSlice. These orchestrators provide
end-1o-end service lifecycle management and domain-ievel
resource and service orchestration, respectively. A key innovation
is the Zero-Trust Connectivity (ZTC) Fabric, which ensures secure
inter-domain integration by encrypting all control and data flows,
aligning with ETSI ZSM principles,

The platform also delivers a comprehensive portfolio of services,
including Kubernetes-as-a-Service, robust storage solutions, advanced
communication tools, SG network functions, deep telemetry
capabilities, and end-to-end analytics pipelines.

» Intelligent & Secure Zero-Touch Enablers, Zero-Touch
Automation services provide recommendations to orchestrators
for automated changes in service deployment based on user- We are excited to announce the publication of two of our final deliverables
defined Service Level Agreements (SLAS). Furthermore, the including a list of open-source contributions throughout the project
Security and Trust services introduce innovative mechanisms like

The ACROSS project announces the successfu

Device Attestation, Secure Container Migration, and software- delverables, D3.2 “The ACROSS Multi-domain Orchestration Platform - Final
defined security solutions for detecting and mitigating Denial-of- Release” and D4.2 "The ACROSS Zero touch, Intefligent and Secure Orchestration
Service (DoS) and Distributed Denial-of-Service (DDoS) attacks. enablers - Final release.” These releases mark a significant milestone in developing

Commitment To Open Source artichl services, anhancing scalabiity, efficiancy. and security in talecommunications
The ACROSS project is deeply committed to fostering innovation within etwork

the open-source community. Many of the components developed and
validated within these deliverables are siated for open-source release,
contributing to the advancement of SG and Beyond 5G (B5G) networks

Figure 4-12 ACROSS press release on the final Multi-Domain Orchestration Platform and Zero-Touch
Enablers featured in the SNS JU Newsflash (August 2025) and WIT News

4.2.2.2 Video Clips
During the second reporting period, the ACROSS consortium further expanded its audiovisual
dissemination activities through the publication of additional video clips on the project’s official
YouTube channel, supporting outreach to both technical and non-technical audiences. Two
introductory videos, “ACROSS Approach” (M12) and “ACROSS Architecture” (M18), had already been
produced and disseminated during the first reporting period. These videos introduced the project’s

main concept, overall architecture, and vision, and fully covered the KPI requirement related to videos
on the main project concept.

Building on this foundation, the second reporting period focused on showcasing technical

achievements, Test Case demonstrations, and final project results. A series of 16 technical videos
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presenting ACROSS Test Case activities and demonstrations were released, alongside 2 selected
technical demos presented at major European events (e.g. ETSI SNS4SNS and EUCNC & 6G Summit).

In addition, two high-level videos were published towards the end of the project (M36). The “ACROSS
Business Value” video illustrates how ACROSS technical achievements translate into tangible impact
across key vertical domains, while the “ACROSS Outcomes & Key Results” video provides a

consolidated overview of the project’s validated platform, performance results, standardisation
contributions, and overall impact, fulfilling the KPI requirement for a final outcomes video.

All video clips are publicly available on the ACROSS YouTube channel and have been disseminated
through the project’s website and social media channels, including LinkedIn. Supplementary technical
presentation recordings and event highlight videos further enrich the project’s audiovisual presence.

4.2.2.3 Technical Brochures
During the second half of the project, four technical brochures were produced, each dedicated to one
of the ACROSS Test Cases. These materials summarise the test case concept, key innovations,
architecture, validation setup, and associated business value, providing a concise yet comprehensive
overview of the project’s technical achievements. All technical brochures are publicly available on the
project website at https://across-he.eu/technical-brochures/.

In addition, three non-technical brochures were produced to support outreach towards a broader
audience. A Business Value Brochure presents the project’s impact from an industry and stakeholder
perspective, while the General Brochure and the Standardisation & Open Science Brochure provide
an accessible overview of ACROSS objectives, results, contributions to standardisation, and
commitment to open science. All non-technical brochures are available in the Gallery section of the
ACROSS website: https://across-he.eu/project-gallery/

4.2.2.4 Newsletters

ACROSS has regularly issued project Newsletters since M5, following a quarterly schedule. Each
edition provides updates on project progress, key technical developments, events, publications, and
collaboration activities, often shaped by input from consortium meetings and partner contributions.
In total, eleven newsletters have been published so far, and they can be found on the ACROSS website
(https://across-he.eu/newsletter/) Each issue is made available through the project website, social

media channels, and reposts by consortium partners. Newsletters are also accessible via the
Newsroom section of the website. Their length and structure may vary depending on the volume and
type of content, ensuring that each issue remains timely and informative for both technical and non-
technical audiences.

4.2.3 Public Events
During the second and third project years, ACROSS partners organized and participated in multiple
public events to disseminate project results and raise awareness among students and non-specialist
audiences.

Four main events were carried out in this context:

e ETSI TFS#4 Hackfest (May 2024, Athens, Greece) — Hosted by UBITECH with TID leading
technical sessions. Partners presented ACROSS-related work on network discovery and

telemetry.
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e ETSI OSL Hackfest #1 (November 2024) — UoP presented a demo and poster on zero-touch 5G
deployments and Network-as-a-Service innovations.

e Academic Webinar “Networks Through the Looking Glass: An Introduction to the Use of
Digital Twins in Network Management” (January 2025) — UPM and TID delivered an online
session introducing digital twins in network management to 35 master’s students at
Universidad Politécnica de Madrid.

o Academic Webinar “Network Digital Twins and zero-touch automation in ACROSS European
project” (December 2025) — Another session delivered by UPM and TID to 27 master’s
students at Universidad Politécnica de Madrid.

e Academic Webinar (Upcoming: January 2026) — A final session planned by UPM and TID to
further engage the academic community at Universidad Politécnica de Madrid.

5. Exploitation and Partner development plans
5.1 ACROSS Exploitation Methodology application progress (M18 — M36)

To build the meaningful and partner-driven individual and joint exploitation strategies for the ACROSS
project’s Key Exploitable Results (KERs), we have followed a structured approach of multiple steps to
gather and validate data across the consortium partners:

Summarise
findings in:
Individual partners

Individual
meetings with
partners to Joint exploitation
capture individual planning workshop
exploitation
intentions

KER update based

Review and

on produced

deliverables exploitation plans;

Joint KER
exploitation plans

confirm plans

f Jul-Sep
g ‘.J oy
- 4 E s € - 8
inlecom All Partners All Partners inlecsm All Partners

Figure 5-1: ACROSS Exploitation Methodology application progress (M18 - M36)

1. Review of Technical Deliverables

We began with a comprehensive review of all relevant ACROSS technical deliverables. In this way the
WP6 team was able to extract and organise all the currently available information about each KER and
to do it in a structured format, identifying the KER’s technical maturity, ownership and initial
exploitation potential.

2. Individual Partner Consultations
A series of one-on-one meetings was conducted with each partner to better understand:

e Their individual contributions to the KERs
e Any background or foreground IPR associated with those contributions

Funded by
the European Union



https://labs.etsi.org/rep/groups/osl/-/wikis/OSL-HACKFEST-1

e Their preliminary intentions for how the results may be used (e.g., integrating into internal
processes, extending service portfolios, supporting strategic positioning, or improving brand
recognition)

This process also helped expand the KER register by linking each KER to a more granular set of
technical components and real-world applications.

3. Workshop on Joint Exploitation (ACROSS Plenary #6, Dublin, May 2025)

To transition from individual to collaborative exploitation planning, a dedicated workshop was
organised as part of ACROSS Plenary #6. The session focused on aligning partners around joint
development pathways that could elevate the KERs toward higher TRLs and real market uptake.

This collaborative methodology ensured that the exploitation planning process was evidence-based,
partner-informed, and strategically aligned with both individual organisational priorities and shared
ACROSS ambitions.

1. ACROSS Multi-Domain Orchestration Platform
(AMSO and ACDO)

Contributing Partners
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Figure 5-2: Joint Exploitation Planning Workshop White Board

5.2 Key Exploitable Results (KERs)

In line with the Grant Agreement and the ACROSS exploitation methodology (described in deliverables
D6.1, D6.2), the consortium partners have identified a set of Key Exploitable Results (KERs). Those
form the foundation of the project’s innovation and exploitation roadmap. These KERs represent the
most significant technological and service-oriented outcomes of the project, integrating the results of
WP2-WP4 and validated in WP5. They cover both platform-level innovations (multi-domain
orchestration, distributed domain orchestration, zero-touch processes) and enabling technologies (Al-
driven control loops, telemetry, digital twin, automation, and verifiable trust mechanisms). Below is
the summary of those KERs.
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5.2.1 KER1 Multi-domain orchestration platform (AMSO/ACDO)
. This is the core ACROSS platform,
providing end-to-end orchestration

Exposes service APIs and portals to ACROSS stakeholders

Repository [ Portal | Catalogs

ACROSS Multi-Domain Service Orchestrator (AMSO)
Consumes resource services from multiple domains
to accommodate stakeholders’ services

End-to-End
Service
Orchestration
Layer (ESO-L}

across heterogeneous domains
through the ACROSS Multi-Domain
Service Orchestrator (AMSO) and
Cross-Domain Orchestrator
(ACDO). It integrates secure

Exposes domains’ resources as services to overlay orchestrator(s)

Domain-level

Demain
Orchestration
Layer (DO-L}

ACROSS Cross-Domain Orchestrator (ACDO)

ACDO Instance #1 “ ACDO Instance #M
t 1

Jahe [eonJan

Manages domains’ resources via infrastructure services

Managed Domain 1 Managed Domain N

ey - .. < —-<—
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exposure (Zero-Trust Connectivity)
and catalogues for service lifecycle

I management. The innovation lies
Figure 5-3 The ACROSS multi-domain and distributed orchestration  jn  delivering an agile and

platform (D3.1) standardised orchestration

framework that is both
programmable and trustworthy, supporting automation and zero-touch service delivery, even across
non-trusted domains of different administrative owners. The expected impacts include new revenue
streams for partners through commercial service offerings, cost reductions via automation, and strong
reputational benefits by positioning partners as leaders in multi-domain orchestration. Indirectly, this
KER contributes to improved digital infrastructure resilience, and scientifically it advances state of the
art in 5G/6G orchestration.

5.2.2 KER2 Al-driven engine for control loops

This result introduces an Al engine capable of detecting, diagnosing, and optimising orchestration
operations using machine learning and predictive analytics. It enhances orchestration loops with
multiple objectives (performance, reliability, energy) and provides explainability and trust features.
Innovation potential lies in applying advanced neural network approaches for closed-loop intelligence
in telecom networks. Expected impacts include efficiency gains and reduced operational costs,
support for monetisation of predictive orchestration services, and upskilling requirements in Al
operations. The external impacts are improved reliability and energy efficiency of digital services, as
well as scientific progress in Al-driven network automation.

5.2.3 KERS3 Distributed (edge) domain orchestration

This KER delivers tools for distributed orchestration at the edge, enabling flexible deployment across
heterogeneous infrastructures. It builds on Terraform adapters and OpenSlice integration to expose
testbeds and resources to the orchestration layer. The innovation lies in decentralised orchestration
supporting trust, autonomy, and programmability at the edge. Impacts include commercial
opportunities for licensing and integration services, cost efficiency from decentralisation, and
reputational gains as leaders in trusted orchestration. Externally, it supports smart healthcare,
mobility, and other verticals relying on low-latency edge services, while scientifically it contributes to
advances in domain-level orchestration.

5.2.4 KER4 In-band telemetry engine
This is a programmable, real-time telemetry engine embedding measurement capabilities directly into
data flows. It supports enhanced observability and SLA management through in-band monitoring,
leveraging P4 programmability and emerging telemetry standards. The innovation lies in moving
beyond traditional out-of-band monitoring towards an embedded, real-time, and programmable
telemetry approach, which enables fine-grained visibility, faster reaction to network events, and
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seamless integration with orchestration loops. The impact includes reduced monitoring overhead,
ability to react to micro-bursts — not captured by out-of-band methods, improved cost efficiency, , and
reputational visibility in ETSI and 6G contexts. For society, it improves network responsiveness and
resilience, while scientifically it opens new directions for INT research and standardisation.

5.2.5 KER5 Multi-domain system testbed

This federated testbed integrates edge and core infrastructures contributed by partners (CTTC, TID,
UBITECH, NOVA, PNET) to validate ACROSS results in realistic conditions. It supports pilot-scale
validation of orchestration processes and services. Its innovation lies in combining geographically
distributed domains into one reference test environment for orchestration. Expected impacts include
commercial opportunities for validation services, reuse of infrastructure to reduce costs, and capacity
building in remote orchestration testing. Externally, it supports the wider research community with
reproducible experimentation and accelerates the commercialisation of Al-powered orchestration.

5.2.6 KER6 Programmable zero-touch orchestration processes

This KER provides automation services for closed-loop orchestration, including event handling, policy
execution, service adaptation, and SLA assurance. The novelty lies in programmable, verifiable, and
standard-compliant automation loops. The impacts include new revenue streams through licensing of
programmable orchestration modules reductions in manual operations, and elimination of human
errors in critical infrastructure and service lifecycle operations. For external stakeholders, this KER
contributes to efficient, resilient service delivery and scientific leadership in programmable zero-touch
processes.

5.2.7 KER?7 Verifiable zero-touch provisioning (ZTP) processes
This KER introduces verifiable trust and security features into zero-touch orchestration, including
device attestation, secure container migration, and DDoS detection/mitigation. Its innovation is the
integration of verifiable trust into automated provisioning processes, addressing security and
compliance challenges. The impacts are mainly reputational, as partners become recognised leaders
in secure orchestration; organisationally, it enhances expertise in trust verification. For society, it
strengthens digital trust, while scientifically it advances work in verifiable ZTP processes.

These summaries highlight the main scope, innovation, and impacts of each KER. Full details are
documented in the Outcomes Register (Joint KERs Register sheet)?, including:

e Result identification

o Lead Partner o Key results (KER) potential
o Contributors o Description of high potential
o Result Name o Audience or target group
o Result Category o Steps undertaken towards exploitation
o Result Description o Market maturity
o Project Origin
e Innovation details
o Patentable o Commercial o SOTA advance

e Internal impacts

L Extract is included in Annex 6: ACROSS Outcomes Register
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o Revenue Increase o Skills

(Potential revenue streams) o Reputation
Cost Reduction o Other
Headcount

e External impacts
o Society o Economic
o Scientific/Research o Other

5.3 Exploitation Strategies for Key Results and Stakeholders

Starting from the early exploitation considerations documented in D6.2, this section summarises the
specific exploitation strategies identified by partners for the results they have contributed to. It begins
with the exploitation plans for the ACROSS Key Exploitable Results (KERs), providing an overview of
the joint exploitation strategies (Subsection 5.3.1) and more detailed plans in Annex 5: Joint
Exploitation Plans. This is followed by the exploitation strategies of individual partners (Subsection
5.3.2). The full exploitation plans for all partners are presented in Annex 4: Partners’ Individual
Exploitation Plans which also analyse the internal and external impacts of the results on each
organisation.

5.3.1 Joint Exploitation Plans
This subsection outlines the joint plans of the Consortium partners for the major ACROSS Key
Exploitable Results (KERs) and their components. These plans include joint further development
(including in research projects), strategic partnerships, component licensing, and making results
available to other stakeholders through open sourcing and contributions to standardisation.

The ACROSS consortium has identified several joint exploitation strategies for its Key Exploitable
Results (KERs), reflecting a strong commitment to ensuring long-term impact and sustainability
beyond the project's lifetime. These strategies build on the partners' complementary expertise and
shared interest in advancing the TRL of project outcomes in real-world environments.

A number of partners have already begun joint exploitation activities through two primary routes:

1. Follow-up collaborative projects, most notably COP-PILOT, where the ACROSS orchestration
platform is serving as the baseline technology for cross-vertical trials. ACROSS partners
involved in COP-PILOT include: NOVA, PNET, UBITECH, UoP, and TID.

|¢ cop

2. Active contributions to open-source projects and standardisation bodies, particularly ETSI
SDG OpenSlice, ETSI SDG TeraFlowSDN, and ETSI ZSM which have involved multiple ACROSS
partners across several KERs. These efforts not only strengthened ACROSS results during the

project but are also intended to continue as part of future TRL advancement, adoption, and
reuse.
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Looking forward, the joint exploitation strategies for the ACROSS KERs span four main routes:

1. Joint further development, e.g.,, interface extensions, automation enhancements,
confidentiality and attestation features.

2. Strategic partnerships, especially between operators and technology developers/integrators,
to align use cases and validate KERs in real-world environments. There are strategic
partnerships already in place and the Consortium will further build on them. For example,
NOVA and PNET maintain an ongoing collaboration to bring pre-commercial 5G solutions into
larger-scale deployments. UoP and PNET work closely through OpenSlice and the shared
testbed, with PNET providing the infrastructure and UoP contributing the software layer.
Within ACROSS, a strategic partnership was also established between LMI and WINGS for the
joint development of automation services included in the project catalogue.

3. Collaborative open-source and standardisation contributions, ensuring alignment with
global telecom ecosystems and reinforcing sustainability through community adoption.

4. Joint licensing models, most commonly under the Apache 2.0 license, enabling both open
distribution and commercial reuse of selected components. Where only one partner has
expressed interest in joint licensing, this reflects their current readiness to pursue this route,
which remains open for others to join as the KER advances toward market maturity (project

end +5 years).

These exploitation routes are linked to specific TRL targets (ranging from TRL 6 to TRL 9) and often
tied to vertical use cases in sectors such as smart industry, energy, edge/cloud orchestration, and
secure telecom service delivery. The overview below summarises how key results map to exploitation
routes and partner collaborations, with further detail provided in Annex 5: Joint Exploitation Plans.

Table 5-1 KER-Joint Exploitation Routes—Partner Matrix

Key Exploitable Results Further Strategic Open Source & Joint Licensing
Development Partnerships Standards Models
Contributions
KER1:  ACROSS  Multi-
Domain Orchestration
Platform (AMSO and ACDO, UBITECH, UOP, UBITECH, UOP, UOP, UBITE?H UOP, UBITECH
NOVA, PNET ICP, NOVA (ETSI OpenSlice) (Apache-2.0)

and the ACROSS ZTC
Fabric)

KER2: Al-driven engine for UPM, TID
the orchestrator’s control CTTC, UPM, TID, CTTC, TID, UPM  (Open -
WINGS
loops models/datasets)
ngnim Distr 'bg:::est(;if’:n) uoP, PNET, UOP,  PNET, UOP, UBITECH UOP, UBITECH
UBITECH,NOVA  NOVA (ETSI OSL) (Apache-2.0)
platforms
KER4: In-band telemetry NOVA, UBITECH, NOVA, K3Y, UBITECH (ETSI  UBITECH
engine K3Y UBITEC, UoP TeraFlowSDN) (Apache-2.0)
KERS5: Multi-domain system CTTC, TiD, CTTC, TID, NOVA CTTC
’ y CTTC, TID, UPM PNET, NOVA, ! !
testbed UBITECH (TeraFlowSDN) (Apache-2.0)
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KERG: Programmable zero-— re - coi | M1 CTTC,  NOVA, CTTC, ERI-LMI crre

touch orchestration WINGS TID (TeraFLowSDN) (Apache-2.0 via
processes TeraFlowSDN)
KER7: Verifiable ZTP NOVA,

processes NEC, UoP UBITECH, UoP

Clicking on the individual KERs in the table above will lead to the respective exploitation strategy in
Annex 5: Joint Exploitation Plans.

5.3.2 Individual Partners Exploitation Plans

This subsection presents the exploitation plans of the ACROSS consortium partners, based on their
individual contributions to the development of the services and their main components. To prepare
these plans, the ACROSS KERs and the service catalogue were broken down into their major
components that could be exploited as standalone products or services. As a result, 42 ACROSS results
were identified and added to the Outcomes Register, with exploitation pathways defined in
collaboration with the main authors and their contributors. These individual pathways reflect
partners’ intentions to contribute to Open Science and standards, as well as their envisaged
commercial routes.

Collaborate with vendors - -

Internal implementation - - - - -

Commercial exploitation - - - - - - - -

Joint further R&D - - - - - - -

Contribution to Open Science - - - - - - - - -

Contribution to standardisation - - - - - - - - -

Dissemination 5 0 8 3 B B B B 8 B |

Enhance internal competencies & knowledge - - - - - - - - - - -
NOVA  ERI- NEC TID CTTC  UoP UPM  UBITECH  K3Y WINGS  PNET

LMi

Figure 5-4 Summary of the ACROSS partners individual exploitation routes

Clicking on the Partners’ names in the figure above will lead you to the respective organisation
individual exploitation plan in Annex 4: Partners’ Individual Exploitation Plans.

The exploitation routes identified by the partners show a strong commitment to taking ACROSS results
forward after the project ends. Beyond the ongoing dissemination and internal knowledge building,
which have been part of the daily project work, there is clear indication of future exploitation
potential. Eight partners have plans for commercial use, showing that the results are not only research
outputs but also have real market value for operators, SMEs, and technology providers. At the same
time, 9 partners intend to contribute to standards (ETSI, IETF, TMForum) and to open science, ensuring
that ACROSS outcomes are visible, accessible, and aligned with global industry practices.

Seven partners plan to continue with joint R&D activities on component level, which will help to
further mature and scale the results through follow-up projects and collaborations. Those exploitation
commitments validate that the project outcomes are in a good position for long-term impact. They
will influence standards, support open innovation, and serve as a base for concrete business
opportunities.

Funded by
the European Union




The complete individual partners’ exploitation plans are provided in Annex 4: Partners’ Individual
Exploitation Plans. They include:

e Executive summary, describing the partners, their role within the project and general
exploitation intentions.
e Descriptions of the exploitable assets, developed by the partner
e Exploitable routes
e Contribution to standardisation
e Commercial exploitation:
o Market analysis
o Business model and revenue streams
o Go-to-market strategy
e Barriers to exploitation and mitigation strategies
e Monitoring and KPls:
o Expected internal impacts
o Expected external impacts

5.4 Post-Project Exploitation Roadmap
The ACROSS consortium has defined a joint post-project exploitation roadmap structured around
three progressive phases, aimed at scaling selected Key Exploitable Results (KERs) towards Technology
Readiness Levels (TRLs) 7-9. This roadmap is based on clear partner intentions for further
development, strategic collaboration, open-source contributions, and licensing continuity, and spans
up to five years beyond the project’s conclusion.

Phase 3

Exploitation Activities +4Y +6Y _
Collaborative open source, standards contributions - --

Further development (reaching TRL7)

Strategic partnerships (reaching TRL9) -

Joint licensing models

( Phase 1

(.

Figure 5-5: ACROSS post-project exploitation roadmap
Phase 1: Consolidation and Planning (M30 — M36+6 months; Target TRL: 5-6)

This phase focuses on reviewing, consolidating, and aligning individual partner intentions into shared
development plans:
e ACROSS partners (e.g., UBITECH, UOP, NOVA, CTTC, TID) validated their contributions to Key
Exploitable Results (KERs) through technical deliverables and dedicated exploitation meetings.
e Contributions to open-source projects such as ETSI SDG OpenSlice and TeraFlowSDN began
during the project and are confirmed to continue post-project by contributors such as UOP,
UBITECH, and CTTC.
e Early joint exploitation began through follow-up initiatives such as COP-PILOT, where ACROSS
platform components are already reused and co-developed by UBITECH and UOP.
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Partners clarified ownership and licensing intentions, with many KERs continuing under
Apache 2.0 to support open collaboration and commercial reuse.

Phase 2: Joint Development and Validation (M36+6 months — M36+3 years; Target TRL: 7-8)

During this period, partners plan to collaborate on further technical refinement and validation of
selected KERs:

Further research and development is planned for specific functionalities, such as:
o Enhancing control loop automation and Al model robustness (KER2 — CTTC, UPM, TID)
o Extending north and south-bound orchestration interfaces (KER3 — UOP, UBITECH)
o Adding confidentiality features and verifiability in zero-touch provisioning (KER7 —
multiple partners)
Testbeds (e.g., CTTC, TID, UOP, PNET infrastructures) will be maintained and evolved to
support new scenarios, including alignment with TPM-based attestation mechanisms and NDT
validation workflows (KER5).
Strategic partnerships are expected to guide the selection of relevant vertical use cases (e.g.,
NOVA and TID collaborating with CTTC on testbed evolution; PNET and NOVA on OpenSlice
deployments).

Phase 3: Open Collaboration and Market-Ready Deployment (M36+3 years — M36+5 years; Target
TRL: 9)

By this stage, the goal is to reach production-level readiness for selected results:

ACROSS orchestration components (KER1) are intended for integration in telco environments,
with NOVA promoting standardised interfaces (e.g., TMF APIs) for use cases involving
interoperability between telecom operators.

Continued alignment with open-source communities and standardisation bodies (e.g., ETSI
OSL, ETSI ZSM, TM Forum APIs) is expected to provide the foundation for sustainable uptake.
Licensing under Apache 2.0 will facilitate broader community adoption while enabling
partners such as UBITECH, UOP, and CTTC to develop value-added services on top of shared
core components.

While no new joint ventures or commercial product launches were confirmed at this stage,
multiple partners expressed interest in maintaining strategic collaborations to pursue TRL 9
deployments in telco and edge domains.

5.5 Expected impacts

5.5.1 Expected impacts on consortium partners organisations

The

participation in ACROSS and the

Expected Internal Impacts

development of the Key Exploitable Results
(KERs) are expected to generate a varied set of
internal impacts across the consortium
partners. These impacts reflect each partner’s
organisational role, ranging from operators
and technology vendors to research
institutions, universities, and SMEs, and
extend across revenue generation, cost
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optimisation, skills development, and reputation building.

Operators (NOVA, TID)

For mobile operators, the most immediate expected benefits relate to efficiency and capability
building rather than direct commercial income. NOVA anticipates strengthening its competitiveness
in the Greek market by enhancing orchestration and secure service delivery, thereby opening new
revenue opportunities from enterprise and business customers. Cost savings are expected through
automation and Al-based monitoring, reducing manual intervention and fault management. TID
similarly foresees cost optimisation using Digital Twin Services in network troubleshooting, Al
validation, and performance analysis, reinforcing its internal efficiency and vendor engagement
strategies. Neither operator expects notable headcount growth, instead emphasising upskilling of
existing staff. Both will benefit reputationally, with NOVA positioning itself as a national innovation
leader and TID consolidating its image as a technologically advanced European operator.

Technology providers (ERI-LMI, NEC)

For telecom technology vendors, ACROSS is expected to contribute mainly to cost efficiency and the
strengthening of internal know-how, with no foreseen direct impacts on revenue or headcount. ERI-
LMI recognises the role of automation components in supporting zero-touch service management,
with impacts seen in operational cost savings and knowledge transfer across teams, as well as
reinforcing their research in the automation community. For NEC, the most significant expected
impacts come from its research on eBPF-based container attestation and adversarial Al robustness.
This work is expected to reinforce NEC’s research capacity, generate peer-reviewed publications, and
strengthen its position in the field of trustworthy Al. The outcomes are also expected to be reused
internally across research teams and to inform future strategic directions within NEC.

Research institutions and universities (CTTC, UoP, UPM, PNET)

The research partners report substantial impacts, particularly in terms of knowledge advancement,
infrastructure enhancement, and visibility. CTTC has improved its testbed capabilities, creating
opportunities for indirect revenue via industry collaborations and at the same time reducing
deployment and experimentation costs. It also expects reputational benefits through its contributions
to security enablers and standards. UoP and UPM both highlight integration of ACROSS results into
teaching and academic dissemination. UoP strengthened its expertise in multi-domain orchestration
and has already embedded results in teaching and graduate work, while UPM integrates Al
components into master’s courses. PNET expects direct commercial benefits from expanded testbed
service offerings and cost savings from zero-touch automation. All of the partners gain visibility in
standardisation community and reinforce their reputations as key enablers of advanced telecom
research and education.

Software developers and system integrators (UBITECH, WINGS, K3Y)

The SME partners operating in the area of software development and system integration anticipate
stronger direct commercial benefits. UBITECH foresees revenue streams from consultancy and system
integration of AMSO, with planned team growth to support product development. WINGS expects
revenue from customisation and integration of automation components, with additional reputational
benefits from co-developments with larger vendors. K3Y positions ACROSS components (storage,
messaging, analytics) as enablers of its cybersecurity and loT solutions, supporting revenue growth via
client-specific integration and reducing internal development costs through open-source reuse. All
three partners highlight substantial knowledge gains, particularly in orchestration, automation, and
secure modular system design. Their reputational standing is reinforced by contributions to open-
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source initiatives and standards. UBITECH is holding active roles in ETSI OpenSlice (Technical Steering
Committee) and ETSI TeraFlowSDN (TSC, P4 activities lead), and K3Y engages with ETSI OpenSlice
through participation and alignment with ETSI ZSM and TM Forum specifications.

Common expected impacts across partners

Across the consortium, headcount growth is generally limited, with majority of partners prioritising
knowledge transfer and upskilling. The most pronounced expected benefits for the partners are found
in:

e Cost optimisation through automation, telemetry, and orchestration (notably for NOVA, TID,
CTTC, and PNET).

e Advancements of knowledge and skills, a universally reported outcome, spanning secure
orchestration, Al, container attestation, and testbed management.

e Reputational gains, visible for all partners, whether operators demonstrating technological
leadership, research bodies strengthening their academic and standardisation profiles, or
SMEs enhancing their credibility through open-source contributions.

e Indirect revenue opportunities, particularly for CTTC, PNET, UBITECH, WINGS, and K3Y, who
link ACROSS outcomes with future services and integration work.

ACROSS has delivered a strong portfolio of expected internal impacts that align with the different
partner profiles. The direct revenue potential is concentrated in SMEs and testbed providers. The
operators gain primarily in competitiveness, efficiency, and visibility. Skills development and
reputation building emerge as the most prevalent and cross-cutting benefits, ensuring that the
consortium partners are well-positioned for both follow-up EU-funded initiatives and long-term
market adoption.

5.5.2 Expected external impacts from action implementation
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Figure 5-7 ACROSS multi-dimensional external impacts

Benefits to society in general

The adoption of ACROSS automation and orchestration technologies will contribute to more resilient,
secure, and trustworthy digital infrastructures. Telecom operators such as NOVA and TID highlight
benefits for end users in terms of improved service quality, reliability, and responsiveness in both daily
connectivity and mission-critical contexts (e.g. emergency services, broadcasting, healthcare). Security
contributions, including DDoS detection and container attestation, enhance trust in digital
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infrastructures, offering wider protection for citizens and critical services. By supporting open
standards and vendor-neutral orchestration frameworks, ACROSS also strengthens transparency and
accessibility of digital infrastructures, benefiting public interest goals such as digital inclusion and
trust.

Benefits for the research and scientific community

ACROSS partners have made significant contributions to advancing the state of the art. NEC generated
peer-reviewed publications in the field of trustworthy Al, while CTTC and UPM contributed reusable
testbeds, datasets, and modular Al services openly released to the community. Several partners have
contributed to open-source initiatives, including the OpenSlice platform, Al component releases, and
security/analytics tools, supporting in this way the reproducibility, interoperability, and collaborative
innovation across the research and industrial communities. TID’s commitment to release synthetic
datasets further supports academic and industrial experimentation. Through these actions the
ACROSS consortium makes sure that the project results are accessible, reusable, and extendable by
researchers, educators, and innovators worldwide.

Broader economic benefits

At the economic level, ACROSS outcomes are expected to strengthen competitiveness and innovation
capacity across Europe. Operators (NOVA, TID) can offer more advanced, secure, and cost-efficient
services to enterprise and public sector customers, accelerating digitalisation in logistics, media, and
smart infrastructure sectors. Industrial stakeholders can leverage the enhanced testbeds of CTTC and
PNET for cost-effective validation of telecom solutions, reducing time-to-market. SMEs such as K3Y
and WINGS plan to incorporate ACROSS outputs into consultancy offerings and vertical-specific
automation solutions, demonstrating clear pathways for commercial uptake. More broadly, the
contribution of several partners to standardisation activities (ETSI, IETF, TM Forum) lowers market
entry barriers, supports interoperability, and promotes innovation across the European telecom
ecosystem.

Other benefits, including environmental aspects

While environmental sustainability is not the primary focus of ACROSS, several partners identify
secondary/indirect contributions. Automation and optimisation of network operations (NOVA, LMI,
TID, WINGS, UPM) enable more efficient resource use, reducing over-provisioning and unnecessary
hardware expansion. This can translate into lower energy consumption and reduced greenhouse gas
emissions in network infrastructure. Testbed virtualisation (CTTC, UoP) further reduces the physical
hardware footprint of experimentation. These impacts, though indirect, demonstrate how zero-touch
automation and Al-driven orchestration can contribute to more sustainable digital infrastructures.

6. IPR Management/ Patents
The ACROSS project was built upon a strong commitment to open-source principles and collaborative
innovation. The majority of the platform’s components including orchestration engines, policy
automation frameworks, and secure connectivity mechanisms were released under open-source
licences to promote industry-wide interoperability, transparency, and adoption. This approach helped
accelerate research impact, enabled broad experimentation, and supported the development of a
vendor neutral ecosystem.

In parallel, the project recognised the importance of protecting intellectual property in areas where
significant commercial value could be derived for consortium partners and where innovation
warranted formal protection in support of European interests. To that end, the project filed four
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patents. Three are focused on key innovations related to dynamic Service Level Agreement (SLA)
management-specifically, mechanisms for SLA augmentation, breach prediction, and breach
management. These aspects represented novel approaches to SLA-driven service orchestration and
were considered commercially differentiating capabilities that could support monetisation and
competitive advantage for the contributing partners.

A patent is a legally enforceable mechanism for protecting ownership rights over a specific invention.
The owner retains the right to use it freely, while legal protection prevents others from developing or
exploiting the same idea within the defined jurisdiction and time frame-typically 20 years. Each patent
is documented with a clear description of the invention, its background and context, and detailed
diagrams to enable implementation.

This strategic combination of open-source dissemination and targeted IP protection reflected the
consortium’s balanced approach: enabling community-led adoption and scalability, while
safeguarding innovations that had the potential to unlock new business models and high-impact
service offerings.

In accordance with the project’s Grant Agreement, three patents were to be selected for filing through
an internal competition between all consortium partners. ICP, acting as the project patent advisor
combined with a specialist external patent attorney, provided guidance and expertise to help identify
the most commercially relevant intellectual assets. Particular emphasis was placed on selecting
patents that aligned well with the commercial interests and future strategies of the participating
partners, thereby enhancing their potential market impact.

All three patents ultimately selected focused on business-critical innovations related to Customer
Service Level Agreements, enabled and enhanced by the technology delivered through ACROSS. They
were designed to anticipate the evolution of 5G and 6G technology over the coming five years and to
meet the needs of diverse stakeholders and industry verticals.

6.1 Patent Protection Process
The ACROSS consortium adopted a structured and transparent process to identify, evaluate, and
protect patentable innovations. This process, fully documented in Deliverable D6.1 Exploitation
Activities and IPR Management, was implemented by the Work Package 6 team under the leadership
of ICP as Exploitation and IPR Manager.

The methodology was based on the ICP Patent Framework (IPF), a KPI-driven approach tailored for EU
research projects. The framework ensured alignment with European Commission priorities,
commercial value, and legal robustness, and guided partners from idea generation to formal filings.

Key stages included:

e Partner Education and Awareness: Expert-led workshops and plenary sessions introduced
partners to patent fundamentals, the risks of accidental disclosure, and the commercial
importance of IP protection.

e Idea Stimulation and Disclosure: Innovation Disclosure Forms were circulated, with one-to-
one mentoring provided by ICP specialists to partners. This resulted in multiple candidate
inventions being discussed, primarily led by UBITECH, the technical leader for the project.

o Patentability Assessment and Selection: Candidate inventions were scored against novelty,
alignment with ACROSS use cases, commercial potential, and strategic EC priorities. This
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adjudication process narrowed the focus to three innovations around SLA management,
which emerged as the strongest for connecting the technical innovation of ACROSS to real
business impact.

e Engagement of External Counsel: Following an open tender process across Europe (as
documented in D6.1 Annexes 2-7), the consortium appointed CRGO (Poland) as patent
attorney to draft and prosecute the selected patents.

e Filing Strategy: In line with consortium consensus and budget considerations, a Patent
Cooperation Treaty (PCT) route was chosen to maximise future geographic flexibility while
protecting European commercial interests.

RESULTS

CRGO
#1 (Poland) *

HIGH TRACK RECORD OF SUCCESS
Groth
#2 (Germany)

IPrime Law
#4 (Switzerland)

BEST VALUE FOR MONEY

PRIOR EXPERIENCE IN
PATENT FILINGS IN EC
FUNDED R&I PROJECTS

SATISFACTORY
KNOWLEDGE/EXPERIENCE FOR
SPECIFIED R&|I DOMAIN AREAS

ABILITY TO DEAL WITH LARGE
CASE LOAD

ADVOCATE FOR EPO UNITARY EFFECTIVE IP

Figure 6-1 Summary outcome of patent attorney selection

The outcome of this process was the selection and filing of three patents in the areas of SLA
augmentation, breach prediction, and breach management, which are described in Section 6.3 of this
deliverable. Additionally, a fourth patent was included by the CTTC team related to a massively
decentralized network automation framework (NAF).

This structured pathway ensured that ACROSS delivered on its contractual commitment of three
patent filings while also maximising the strategic and commercial value of the resulting intellectual
property. For a detailed account of the methodology, scoring framework, and tendering process,
readers are referred to Deliverable D6.1.

6.2 Patent protection in ACROSS
The decision-making process that led to the three ACROSS patent filings related to SLA must be
understood in the context of the broader innovation and IPR landscape. As documented in Deliverable
D6.1, the domains relevant to ACROSS - orchestration, zero-touch provisioning, artificial intelligence,
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and telemetry - are already densely populated patent spaces. Large global vendors such as Ericsson,
Nokia, Huawei, Cisco, and Intel have invested heavily in these areas, resulting in tens of thousands of
filings worldwide. Against this backdrop, the challenge for ACROSS was to identify novel contributions
that are both defensible in terms of patentability and meaningful in terms of commercial value.

Patent Landscape Analysis
As part of Task 6.2 — Exploitation and IPR Management, a comprehensive Patent Landscape Analysis

was carried out by specialists in ICP with the support of an external Patent attorney, to inform the
identification and prioritisation of potential patentable outcomes within ACROSS. The purpose of this
activity was to obtain a macro-level view of global patenting trends in domains closely aligned with
the project’s technical innovations, including zero-touch provisioning, service level agreement (SLA)
management, Al-driven orchestration, and multi-domain telemetry.

Using project deliverables and the Grant Agreement as reference inputs, a set of targeted keywords
and search terms was defined to capture the technological scope of ACROSS. Searches were
performed using the Lens.org open-access patent database, covering both published applications and
granted patents from 2010 to 2024. The resulting dataset provided insight into filing volumes,
dominant jurisdictions, and leading applicants across these technology areas.

The findings confirmed that the field is highly inventive and commercially active, with a marked
increase in patent activity over the past five years, particularly in the United States, WIPO, and
European jurisdictions. Major applicants included LG Electronics, Intel, AT&T, Qualcomm, Samsung,
Cisco, IBM, and Huawei, illustrating strong engagement from both telecommunications and cloud-
networking sectors. These results directly supported the consortium’s decision to concentrate on
specific and differentiated innovations around SLA assurance and intent-based orchestration,
ensuring that ACROSS patent filings would offer demonstrable novelty and commercial relevance.

Full details of the methodology, search parameters, and statistical outcomes are provided in Annex 7
— ACROSS Patent Landscape Analysis.

Patent Focus on Service Level Agreements
The consortium determined that Service Level Agreements (SLAs) offered a uniquely powerful focus

for patent protection. SLA management acts as a direct bridge between technical capabilities
(telemetry-driven orchestration, Al-based prediction, and zero-touch automation) and business value
(guaranteed service quality, customer trust, and monetisable premium tiers). By targeting innovations
in SLA augmentation, breach prediction, and breach management, ACROSS has ensured that its
patents not only advance the state of the art but also position partners to capture tangible value in
future commercialisation pathways.

At the same time, the project recognised that ACROSS is currently positioned at TRL 6—7, and thus not
yet at the stage where specific commercial differentiation has fully emerged. For this reason, the
consortium agreed that the most strategic option was to pursue Patent Cooperation Treaty (PCT)
filings at this stage, rather than immediately proceeding with national or regional grants.

The PCT route provides significant advantages for a research project like ACROSS:

e Global Coverage with Deferred Decisions: A PCT application secures a single international
priority date and keeps open the possibility of pursuing protection in over 150 jurisdictions.
This allows the consortium to maintain flexibility while avoiding the high upfront costs of
multiple national filings.
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Time to Mature Technology: By deferring national phase entry (typically up to 30 months
from the priority date), partners gain critical time to further develop the ACROSS technology,
align it with market opportunities, and reach higher TRLs before committing to expensive and
specific filings.

Improved Exploitation Planning: During the PCT process, partners receive an International
Search Report and Written Opinion, which provide early insight into novelty and inventive
step relative to prior art. This information will be valuable for refining both the technical claims
and the exploitation strategies.

Risk Management in a Crowded Field: Given the density of prior art in 5G orchestration and
Al domains, the PCT process allows the consortium to adapt its claim scope in light of examiner
feedback, thereby improving the likelihood of success at national level.

Flexibility for Partners: As commercial strategies become clearer, different partners may wish
to emphasise different geographies (e.g. EU, US, Asia). The PCT approach ensures this choice
can be made later, in line with actual exploitation opportunities.

In summary, the IP protected within ACROSS is carefully positioned: anchored in SLA management as
the nexus of technical innovation and business impact, and strategically safeguarded via the PCT
system to provide maximum flexibility, risk mitigation, and commercial optionality. Full details of the
three individual patents are presented in Section 6.4.

6.3 Patent filing details

This section provides an overview of the four interrelated PCT filings (summarised in Table 6-1) made

under ACROSS. Each patent is summarised in plain language terms, contextualised against prior art,

and linked back to the project’s technical objectives and exploitation strategy.

Table 6-1 Summary of Patents filed in ACROSS

Reference number Patent Title Inventors

Service level agreement (SLA)

PCT/ P101781GR00O Augmentation for Intent Based

PCT/ P101780GR0O0 avoidance adapted for intent

Networking
Service level agreement (SLA)

breach prediction for breach
Georgios Katsikas (UBITECH)

Christos Tranoris (PNET)

based networking in an SLA Kostis Trantzas (UOP)

assured platform

Selectable predictor in
predictive Service level
PCT/ P101782GR00
agreement (SLA) breach
management
Novel Massively Decentralized L ) ) ,
PCT/EP24383091, uUs ] Lluis Gifre, Ricard Vilalta, Raul
Network Automation R
19/347,446 Mufioz (CTTC)
Framework

SLA Augmentation for Intent Management (PCT/EP2025/XXXX — 6200-086PWO)
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Summary
This invention addresses how Service Level Agreements (SLAs) can be automatically augmented when

a new service is introduced. Before deployment, the system analyses the characteristics of the service
(e.g., type, topology, resource profile, historical usage), and the context of the existing SLA (e.g.,
affected terms, domain load, current allocations). Based on this, the SLA is updated with additional
requirements, and the network is provisioned accordingly. This ensures that the service complies with
its SLA from day one, without relying on reactive fixes.

Prior Art Positioning
The novelty lies in pre-deployment SLA rewriting and provisioning, distinct from existing work on

runtime policy enforcement or monitoring. While prior patents cover SLA compliance checks and
threshold-based monitoring, few describe the automatic augmentation of the SLA contract itself
based on real-time service characterisation.

Connection to ACROSS
This patent directly links ACROSS orchestration capabilities with intent-based networking (IBN). It

translates high-level service intent into enforceable SLA terms, tightly aligned with ACROSS’ goals of

automated orchestration and end-to-end assurance.

SLA Breach Prediction for Breach Avoidance in IBN (PCT/EP2025/XXXX — 6200-085PWO)

Summary
This invention predicts SLA breaches before they occur. The system ingests telemetry from multiple

network domains, uses a trained predictor (e.g., machine learning or LLM), and forecasts potential
violations. Importantly, it then conducts a cost-benefit analysis: If the cost of provisioning extra
resources is lower than the penalty or performance loss, it provisions the optimal set. If preventing
the breach costs more than tolerating it, the system may rationally decide not to act. This approach
makes SLA assurance not only proactive but also economically rational.

Prior Art Positioning
Existing patents describe SLA compliance monitoring or simple reactive scaling. The novelty here is

the integration of predictive breach detection with explicit economic optimisation, balancing the cost
of avoidance against breach consequences.

Connection to ACROSS
This patent reflects ACROSS’ focus on telemetry-driven orchestration and Al-powered analytics. It

operationalises SLA assurance as a cost-aware control loop, aligning technical management with
business outcomes — a core ACROSS exploitation pathway.

Selectable Predictor for Predictive SLA Breach Management (PCT/EP2025/XXXX — 6200-087PWO)

Summary
This invention improves prediction accuracy by using multiple specialised predictors. The system first

characterises the current network metrics (e.g., which KPIs are deviating most), then selects the
predictor best suited to that context. The chosen model forecasts both the likelihood and magnitude
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of an SLA breach. Based on this, the system provisions the minimum-cost set of resources to mitigate
the predicted impact. In short, instead of a one-size-fits-all predictor, the system dynamically chooses
“the right crystal ball for the moment.”

Prior Art Positioning
Prior patents (e.g., SPC-based SLA monitors, threshold escalation) use static methods. The novelty

here is a meta-controller that adaptively selects between predictors based on live characterisation,
ensuring accuracy across diverse conditions.

Connection to ACROSS
This invention strengthens ACROSS’ proposition of resilient SLA assurance. It leverages Al/ML in a way

that adapts to changing network behaviour, ensuring SLA guarantees are maintained without over-
provisioning.

Interrelationship and Strategic Value

Taken together, the three filings provide a closed-loop SLA assurance framework that maps directly to
the ACROSS architecture:

e Pre-deployment: SLA Augmentation ensures that new services launch with enforceable,
resource-backed guarantees.
e Runtime operation: SLA Breach Prediction enables proactive detection and economically
optimal mitigation.
e Adaptive control: Selectable Predictor ensures accuracy by dynamically choosing the right
forecasting model.
The patents are therefore interdependent and complementary — each addresses a different stage of

SLA lifecycle management, from intent definition to predictive assurance.

Novel Massively Decentralized Network Automation Framework (PCT/EP24383091, US 19/347,446)

Summary
This invention introduces a massively decentralized network automation framework (NAF) that

replaces traditional 1-to-N or N-to-N controller architectures with a flexible m-to-n control topology.
Each NAF component operates autonomously within a node yet collaborates horizontally with peer
components via a direct communications plane, forming a self-synchronizing, fully distributed control
and management layer. Each component integrates database, service management, path
computation, synchronization, and south/northbound modules, enabling it to discover topology,
compute routes, configure devices, and replicate state across peers. The system dynamically
determines how many NAF components (m) control a given set of nodes (n) based on factors such as
latency, topology, resiliency, and administrative domain. Crucially, if part of the network becomes
partitioned (e.g., disaster or outage), each partitioned subset of NAF components autonomously
reassigns primary controllers, rebuilds local domain tables, and continues service provisioning—
achieving true disaster-tolerant, self-healing network control.

Prior Art Positioning
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Classical centralized SDN/NFV controllers cannot provide low-latency, resilient management in large,
heterogeneous environments. Decentralized systems improve scalability but still rely on local rules
without global coordination, leaving them vulnerable to network partitioning and controller failure.

This invention’s novelty lies in its autonomous, multi-controller collaboration and self-reconfiguration.
Each NAF component maintains partial replicas of state and synchronizes them through a peer-to-
peer protocol, combining the benefits of distributed intelligence with global consistency. Unlike
previous designs, which either delegate limited autonomy to edge agents or depend on a central
orchestrator, this framework completely removes single points of failure, ensuring mission-critical
continuity even under partial infrastructure collapse.

Connection to ACROSS
The ACROSS project pursues an Al-driven, zero-touch orchestration fabric for highly distributed 6G

infrastructures—combining autonomy, scalability, and resilience across network, edge, and cloud

domains.
This patent directly supports ACROSS goals by:

e Providing the foundational decentralized orchestration substrate needed for autonomous
service management across multiple domains and technologies.

e Enablingintent-driven, self-organizing control loops: NAF components can interpret high-level
intents and negotiate service instantiation and assurance locally, in line with ACROSS’ Al-
native orchestration approach.

e Delivering disaster-tolerant control continuity, ensuring orchestration and assurance loops
remain operational during faults or partitions—critical for ACROSS’ mission-critical, low-
latency 6G scenarios.

e Supporting scalable deployment and energy-aware distribution of control functions, matching
ACROSS’ architectural principle of placing intelligence where it is most efficient.

By embedding this invention, ACROSS integrates a resilient, distributed control plane that enables
autonomous slice management, dynamic resource optimization, and self-recovery orchestration,
which act as key enablers for its end-to-end automation and assurance vision.

Future Options and Exploitation Pathways for ACROSS Patents
As all four ACROSS inventions have been filed under the Patent Cooperation Treaty (PCT), the

consortium and named inventors now benefit from a 30-month international phase before national
or regional filings must be pursued. This window provides significant strategic flexibility. During this
period, the underlying technologies — particularly in areas such as SLA assurance, Al-driven
orchestration, and predictive resource optimisation — are expected to evolve as ACROSS approaches
higher Technology Readiness Levels (TRL 7-9). Any resulting advancements can be used to refine or
expand the scope of the patent claims, provided they remain supported by the original disclosure. This
may include filing continuations or supplementary applications that capture new embodiments,
algorithms, or deployment architectures emerging from testbeds and pilot validations.

At the close of the international phase, the inventors and their organisations will decide whether to
enter the national or regional phase in specific jurisdictions. The most likely routes include:
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e European Patent Office (EPO) for broad EU protection;

e United States Patent and Trademark Office (USPTO) for access to the largest telecom and
cloud markets; and

e Selected Asian offices (e.g., Korea, Japan, China) where 6G-related innovation is highly active.
Nationalisation choices can be guided by exploitation partners, anticipated customer bases,
and potential licensing opportunities.

In the longer term, several monetisation pathways are available. The patent families may be:

e Licensed non-exclusively to industrial partners or platform vendors as part of the ACROSS
exploitation plan;

o Used defensively to strengthen partners’ freedom to operate or to underpin joint ventures;
or

e Transferred or assigned to a commercial entity or IP holding company for integration into
future 6G orchestration products or service offerings.

As the technology matures and ACROSS partners demonstrate operational deployments, the
combination of validated use cases, growing market relevance, and strategically maintained IP rights
will position the patent portfolio as a valuable intangible asset, capable of generating both direct
licensing revenue and indirect competitive advantage in future 6G markets.

7. Conclusion
This deliverable, D6.3, has provided a comprehensive report on the final activities and outcomes for
Work Package 6, detailing the project's 36-month performance in Dissemination (T6.1),
Standardisation (T6.2), Communication (T6.3), and Exploitation & IPR (T6.4). The results presented
confirm that ACROSS successfully met or exceeded the majority of its strategic objectives, translating
its technical innovations into tangible, lasting impacts.

The project's dissemination strategy was effective, meeting its targets for media appearances (2) and
scientific workshops (4). A strong focus on ecosystem collaboration resulted in 12 liaisons with other
SNS JU projects (KPI: >5), which led directly to the successful delivery of 2 co-organised workshops and
4 co-organised webinars. Scientific output was substantial, with 30 publications. While the total
publication count is under the initial target, a clear post-project dissemination plan (M36-M48) is in
place with 7 planned publications for 2026, and the release of 20 open-access datasets and their
metadata.

Standardisation activities well surpassed the defined KPIs. The project's most significant contributions
include the successful demonstration of the ETSI ZSM Proof of Concept (PoC #16), which presented
the ACROSS platform to the global standards community. Partners also held key leadership roles, such
as chairing the ETSI OSL Technical Steering Committee, and made over 30 technical contributions to
ETSI TFS. This was further complemented by the release of the OpenSTO as a new open-source asset.

The communication plan was executed fully. All 10 press releases and 11 quarterly newsletters were
delivered as planned. Digital engagement was highly successful, with social media metrics (5,076 on
Linkedln, 1,279 on Twitter) significantly exceeding their targets. The project also delivered all required
promotional materials (7 brochures/flyers) and 16 technical videos and 4 general videos produced.
The target for public engagement was also exceeded, with 5 public events (KPI: >4) delivered/planned
to technical and academic audiences.
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Finally, the exploitation strategy, with 7 Key Exploitable Results (KERs), has culminated in a clear and
sustainable path to impact. This strategy was underpinned by a balanced IPR approach: in addition to
major open-source contributions, the project successfully filed 4 PCT patents (exceeding the KPI of 3)
to protect novel business logic related to SLA management and decentralized automation. Moreoever,
the direct reuse of the ACROSS orchestration platform as the baseline technology for the follow-up
flagship project, COP-PILOT, which involves 5 ACROSS partners, supports the further exploitation of
the project results.

Through consistent dissemination, deep cooperation with standards bodies, a clear IPR strategy, and
follow-up projects, ACROSS has established a foundation for continued innovation and WP6 has
successfully ensured that the technical achievements of ACROSS have a tangible and lasting legacy.
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Annex 1 Dissemination and Communication Activities
Table 9-1 Overview of dissemination and communication activities (M19-M36)

Title / Activity

Scientific Workshop at large conferences

Relevant Link

ETSI SNS4SNS: Tutorial/Hackfest
Network as a Service (NaaS) with OpenSlice".
Poster

"Delivering

"Multi-domain Security and Trust

https://across-he.eu/across-at-

Co-organized workshops
EuCNC 2025: Workshop "Integrating Network
Digital Twinning into Future Al-based 6G

Systems"
Participation in panel discussions

Network of the Future: Panel "Building Trust in

. . Nov 2024 the-etsi-sns4sns-conference-
Orchestration Leveraging TeraFlowSDN and
Open-Source MANQ". Interactive session/poster
"Open Source for Telco-Cloud"
https.//across-he.eu/across-
TFS#7 Ecosystem Day: Presentations/Demos on Mav 2025 participates-in-etsi-tfs-osl-f5q-
ACROSS integration with OpenSlice and OSM y joint-event-in-castelldefels-
spain/
ETSI Security Conference: Demo "Packet and https.//www.etsi.org/events/2
Optical Transport Providers Security | Oct 2025 481-etsi-security-conference-
Enforcement” oct2025
https://osl.etsi.org/events/join
SDG Ecosystem Day Nov 2025

June 2025

t-ecosystem-day-1/

https://across-he.eu/across-
joins-the-eucnc-6g-summit-

2025-in-poznan-poland/

https://across-he.eu/across-in-

and Digital Twins"

Short webinars

. . . " Oct 2024 network-of-the-future-2024-
6G: Security and Privacy Insights
press-release/
https.//across-he.eu/across-in-
5G Techritory: Panel "Immersive XR Technologies ps:// ; /
Oct 2024 5qg-techritory-2024-press-

release/

https://osl.etsi.org/events/we

Environments"

Co-organized webinars

OSL Release 2024Q4 Webinar Apr 2025 ]
binar-2024q4/
https://zsmwiki.etsi.org/index.
ETSI ZSM PoC #16 Webinar: "Automation php?title=PoC 16 Automation
Platform across Multi-site and Multi-stakeholder | Nov 2025 platform across multi-

site_and multi-
stakeholder environments

[0
o
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https://across-he.eu/across-at-the-etsi-sns4sns-conference-press-release/
https://across-he.eu/across-at-the-etsi-sns4sns-conference-press-release/
https://across-he.eu/across-at-the-etsi-sns4sns-conference-press-release/
https://across-he.eu/across-participates-in-etsi-tfs-osl-f5g-joint-event-in-castelldefels-spain/
https://across-he.eu/across-participates-in-etsi-tfs-osl-f5g-joint-event-in-castelldefels-spain/
https://across-he.eu/across-participates-in-etsi-tfs-osl-f5g-joint-event-in-castelldefels-spain/
https://across-he.eu/across-participates-in-etsi-tfs-osl-f5g-joint-event-in-castelldefels-spain/
https://www.etsi.org/events/2481-etsi-security-conference-oct2025
https://www.etsi.org/events/2481-etsi-security-conference-oct2025
https://www.etsi.org/events/2481-etsi-security-conference-oct2025
https://osl.etsi.org/events/joint-ecosystem-day-1/
https://osl.etsi.org/events/joint-ecosystem-day-1/
https://across-he.eu/across-joins-the-eucnc-6g-summit-2025-in-poznan-poland/
https://across-he.eu/across-joins-the-eucnc-6g-summit-2025-in-poznan-poland/
https://across-he.eu/across-joins-the-eucnc-6g-summit-2025-in-poznan-poland/
https://across-he.eu/across-in-network-of-the-future-2024-press-release/
https://across-he.eu/across-in-network-of-the-future-2024-press-release/
https://across-he.eu/across-in-network-of-the-future-2024-press-release/
https://across-he.eu/across-in-5g-techritory-2024-press-release/
https://across-he.eu/across-in-5g-techritory-2024-press-release/
https://across-he.eu/across-in-5g-techritory-2024-press-release/
https://osl.etsi.org/events/webinar-2024q4/
https://osl.etsi.org/events/webinar-2024q4/
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments

Using TeraFlowSDN as a Network Automation

https://www.brighttalk.com/w

Media appearances

ACROSS Selected as Stream A Project in SNS

Throughout
project

. Dec 2024
and Security Framework ebcast/12761/629631
https.//www.youtube.com/wa
. . . tch?v=cSfN FZUKis&list=PLh69
Revisited Automation Loops in ETSI TFS Release 6 | June 2025
g4NO6gXu2AMSwVdru-1-
P5GebVILX1
Enhanced Network Automation and Julv 2025 https.//www.brighttalk.com/w
u
Optimization with ETSI TeraFlowSDN Y ebcast/12761/645967
https://across-
. . . . he.eu/invitation-to-joint-
Security & Trust in Multi-Domain 6G Networks Dec 2025

webinar-security-trust-in-

multi-domain-6g-networks/

Media Appearances

As appear in Section 2.4.5
Media Appearances

Press Releases

https://across-he.eu/across-

selected-as-stream-a-project-

June 2023 - )
Journal 2023 in-sns-journal-2023-press-
release/
. Nov https.//across-he.eu/across-in-
ACROSS in 5G TECHRITORY )
2023 5g-techritory-press-release/
June https://across-he.eu/across-
ACROSS Architecture Video 2024 architecture-video-press-
release/
https://across-he.eu/across-
ACROSS Selected as Stream A Project in SNS | July selected-as-stream-a-project-
Journal 2024 2024 in-sns-journal-2024-press-
release/
Oct https://across-he.eu/across-in-
ACROSS in Network of the Future 2024 2024 network-of-the-future-2024-
press-release/
Nov https://across-he.eu/across-in-
ACROSS in 5G TECHRITORY 2024 5g-techritory-2024-press-
2024
release/
Nov https://across-he.eu/across-at-
ACROSS at the ETSI SNS4SNS Conference 2024 the-etsi-sns4sns-conference-
press-release/
https://across-he.eu/across-
ACROSS Selected as Stream A Project in SNS | July selected-as-stream-a-project-
Journal 2025 2025 in-sns-journal-2025-press-

release/
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https://across-he.eu/across-in-5g-techritory-2024-press-release/
https://across-he.eu/across-in-5g-techritory-2024-press-release/
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https://across-he.eu/across-selected-as-stream-a-project-in-sns-journal-2025-press-release/
https://across-he.eu/across-selected-as-stream-a-project-in-sns-journal-2025-press-release/
https://across-he.eu/across-selected-as-stream-a-project-in-sns-journal-2025-press-release/
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ACROSS Project Advances 5G and Beyond with
Final Multi-Domain Orchestration Platform and
Zero-Touch Enablers

Aug
2025

https://across-he.eu/across-

project-advances-5g-and-

beyond-with-final-multi-

domain-orchestration-

platform-and-zero-touch-

enablers/

Successful Online Presentation of ETSI ZSM
PoC#16 “Automation Platform Across Multi-site
and Multi-stakeholder Environments”

Nov
2025

https:
he.eu/successful-online-

across-

presentation-of-etsi-zsm-

pocl6-automation-platform-

across-multi-site-and-multi-

stakeholder-environments-

press-release/

Promotional Material

Jan https://youtu.be/0lpA2MQz8rY
ACROSS Approach Video Clip _p 2z /Olp -
2024 ?si=Rn270nGpJQdvgn2A
June https://youtu.be/rGK4cpONt6
ACROSS Architecture Video Clip p_ Z / L ]
2024 M ?si=pWX0AoU4tOKEHz8i
Dec https://youtu.be/q-
ACROSS Business Value Video Clip 2025 IWPpPILHg ?si=bgDoaXYVqgB0OC
vz2|
Dec https://youtu.be/NYLz96BzBY0
ACROSS Outcomes & Key Results Video Clip ,p Z / ]
2025 ?si=eXwTrFB5tcle7Lil
Dec https://across-he.eu/technical-
Technical Brochures (TC1, TC2, TC3, TC4) psi// /
2025 brochures/
Non-Technical Brochures (Flyer, Rollup Banner, .
. L Dec https://across-he.eu/project-
Business Value, General, Standardisation & Open
. 2025 qallery/
Science)
https://across-
Newsletters

he.eu/newsletter/

Public training and engagement events

project”

ETSI TFS#4 Hackfest May https://la.bjs.etsi.orq/rep/qroup
2024 s/tfs/-/wikis/TFS-HACKFEST-4

ETSI OSL. Hackfest #1 Nov https:///a'bf.etsi.orq/rep/qroup
2024 s/osl/-/wikis/OSL-HACKFEST-1

Academic Webinar “Networks Through the Jan

Looking Glass: An Introduction to the Use of 2025 n/a

Digital Twins in Network Management”

Academic Webinar “Network Digital Twins and

zero-touch automation in ACROSS European | Dec 2025 n/a
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Annex 2 Publications and Conferences

Table 9-2 Overview of publications

# Type Title PID
1 Journal A Machine-Learning-Based Cyberattack Detector 10.3390/app1308491
for a Cloud-Based SDN Controller 4
A S//c./ng Model for Transport Netwo.rks With 10.1109/0JCOMS.202
2 Journal Traffic Burst Control and QoS Compliance for
. 5.3552839
Traffic Flows
A methodo/oglcall framework for optimizing the https://doi.org/10.100
3 Journal energy consumption of deep neural networks: a
7/s00521-024-09588-z
case study of a cyber threat detector
4 Journal Intent-driven network automation through 10.1186/513638-025-
sustainable multimodal generative Al 02472-x
5 Journal Introducing Energy Efficient Routing in UAV- 10.1109/TCOMM.202
Satellite NTNs for Dynamic 6G Interconnectivity 5.3634253
Microsegmentation of a M/cros.erwce—Base.d 10.1109/MNET.2024.3
6 Journal Transport Control Plane for Multitenant Optical
. 518432
Virtual Networks -
7 | Joumal | emhanced toka endDevics Connestuty on the | Mi25//8010te/10100
y 2/dac.70222
Move
On the Applicability of Network Digital Twins in https://doi.org/10.110
8 Journal Generating Synthetic Data for Heavy Hitter 9/MCOM.003.240064
Discrimination 8
9 Journal Toward Building a Digital Twin for Network 10.1109/0JCOMS.202
Operations and Management 5.3549873
10 Journal Trustworthy Analytics in ETSI ZSM: A 5G Security 10.1109/0JCOMS.202
Case Study 4.3505555
Closing the Gap: Achieving Better Accuracy- 10.1609/aaai.v38i19.3
11 | Conference .
Robustness Tradeoffs against Query-Based Attacks 0187
https://doi. 10.110
5GCIDS: An Intrusion Detection System for 5G Core ps://doi.org/10
12 Conference with Al and Explainability Mechanisms 9/GCWkshps58843.20
p y 23.10464667
ACROSS: Automated zero-touch cross-layer https://doi.org/10.110
13 | Conference | provisioning framework for 5G and beyond vertical | 9/EuCNC/6GSummit5
services 8263.2023.10188293
14 | conference Al-enabled Network Automation in TeraFlowSDN | 10.1109/SUM65312.2
Orchestrated Networks 025.11121748
. . - . https://doi.org/10.110
D - D
15 | Conference es’ggv‘;a ‘ZZ Of;gfggz Zﬁfﬁvr‘irfm,'fgtim: for 1 9/NoMS59830.2024.1
9 0575106
End—tg-End Security Enfc?rcem.ent on Packet and 10.1109/ICTON67126.
16 | Conference Optical Transport Providers in Untrustworthy
. . 2025.11125143
Multi-stakeholder Scenario .
https://doi.org/10.110
17 | conference | Fromeworkfor th;id;;7/To£ Z;’e” tofaNetwork | g/NOMS59830.2024.1
0 0575882
Modular Sumcheck Proofs with Applications to 10.1145/3576915.362
18 | Conference . . .
Machine Learning and Image Processing 3160
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https://dx.doi.org/10.3390/app13084914
https://dx.doi.org/10.1109/OJCOMS.2025.3552839
https://dx.doi.org/10.1109/OJCOMS.2025.3552839
https://doi.org/10.1007/s00521-024-09588-z
https://doi.org/10.1007/s00521-024-09588-z
https://dx.doi.org/10.1186/s13638-025-02472-x
https://dx.doi.org/10.1186/s13638-025-02472-x
https://dx.doi.org/10.1109/TCOMM.2025.3634253
https://dx.doi.org/10.1109/TCOMM.2025.3634253
https://dx.doi.org/10.1109/MNET.2024.3518432
https://dx.doi.org/10.1109/MNET.2024.3518432
https://doi.org/10.1002/dac.70222
https://doi.org/10.1002/dac.70222
https://doi.org/10.1109/MCOM.003.2400648
https://doi.org/10.1109/MCOM.003.2400648
https://doi.org/10.1109/MCOM.003.2400648
https://dx.doi.org/10.1109/OJCOMS.2025.3549873
https://dx.doi.org/10.1109/OJCOMS.2025.3549873
https://dx.doi.org/10.1109/OJCOMS.2024.3505555
https://dx.doi.org/10.1109/OJCOMS.2024.3505555
https://dx.doi.org/10.1609/aaai.v38i19.30187
https://dx.doi.org/10.1609/aaai.v38i19.30187
https://doi.org/10.1109/GCWkshps58843.2023.10464667
https://doi.org/10.1109/GCWkshps58843.2023.10464667
https://doi.org/10.1109/GCWkshps58843.2023.10464667
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https://doi.org/10.1109/EuCNC/6GSummit58263.2023.10188293
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https://dx.doi.org/10.1109/SUM65312.2025.11121748
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https://doi.org/10.1109/NOMS59830.2024.10575106
https://doi.org/10.1109/NOMS59830.2024.10575106
https://doi.org/10.1109/NOMS59830.2024.10575106
https://dx.doi.org/10.1109/ICTON67126.2025.11125143
https://dx.doi.org/10.1109/ICTON67126.2025.11125143
https://doi.org/10.1109/NOMS59830.2024.10575882
https://doi.org/10.1109/NOMS59830.2024.10575882
https://doi.org/10.1109/NOMS59830.2024.10575882
https://dx.doi.org/10.1145/3576915.3623160
https://dx.doi.org/10.1145/3576915.3623160

Network Extensions to Support Robust Secured and | 10.1109/ICTON62926.
19 | Conference . .. . .
Efficient Connectivity Services for V2X Scenario 2024.10647509
P5: Event-driven Policy Framework for P4-based 10.1109/hpsr57248.2
20 | Conference . . .
Traffic Engineering 023.10148012
Security and Trust in Open and Disaggregated 6G | 10.1109/ICTON62926.
21 | Conference networks 2024.10647935
10.14722 .2025.2
22 | Conference The Forking Way: When TEEs Meet Consensus 0.147 412225 025
10.11 EuCN
Towards Intent-based Network Management for 0 . 09/EuCNC/6GSu
23 | Conference . . . mmit60053.2024.105
the 6G System adopting Multimodal Generative Al 97022
. . 10.5281/zenodo.1461
24 Other Innovative Approaches for 6G Security: Challenges, 9619
Solutions, and Impact _
25 Other Network & Service Management Advancements - | 10.5281/zenodo.1423
Key frameworks and Interfaces towards open, 4898
Intelligent and reliable 6G networks
https://smart-
"White Paper NETWORK AND SERVICE ”etworkﬁropa'e“/
26 Other MANAGEMENT ADVANCEMENTS Key l_—'rameworks content/uploads/2025
and Interfaces towards Open, Intelligent and 01/softnet-
Reliable 6G networks" )
whitepaper2024-
v1.0 final.pdf
https://smart-
'Al/ML as a KEY ENABLER of 6G NETWORKS: networkﬁmpa'eu/
27 Other Methodology, Approa;f\)lgyg’AI—Mechan/sms in the content/uploads/2025
/02/ai ml white-
paper-sns tb v1.0.pdf
28 Other 6G KPIs - Definitions and Target Values 10.5281/ffg§do.1462
29 Other EMERGING 5G AND BEYOND ECOSYSTEM 60-ia.0U
BUSINESS MODELS (February 2025) —26-13.el.
30 Other On the Robustness of Distributed Machine 10.1609/aaai.v39i15.3
Learning Against Transfer Attacks 3688
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Annex 3 Standardisation Activities
This Annex includes full details of the standardisation activities for the entire duration of the project.
Table 9-3 below shows the ACROSS test case targeted contributions, while Table 9-4 includes full

details on general contributions, including contributions to various SDOs, charters, leadership,
presentations, alignment, etc.

Table 9-3 ACROSS test case targeted contributions

L. Number of
Contributions

contributions

e “Contributing the experience in the development of
TC3 to the ETSI ZSM documents on Network Digital
Twins”
e  “Proposal for end-to-end automation capabilities of 2 presentations
ACROSS towards expanding to new domains,
provisioning end-to-end services, and proactively
managing SLAs in an automated fashion”
e “Automation platform across multi-site and multi- 1 PoC
stakeholder environments”

ETSI
1 ZSM

e “Demo on the integration between ETSI OSL and
ETSI TFS”
e “Closed-loop control logic and service level
ETSI agreement (SLA) management”

2 PoCs

2 OsSL e  “Support for creating and managing Kubernetes
Custom Resources (CRs)”
e “Support for deploying Helm Charts” 3 features
e “Support for external monitoring solutions
integration”
e “Extension of the ETSI TFS NBI with a new API that
offers transport connectivity services to ACDO using

the IETF network slice data model” 3 PoCs

e  “Extensions in the SBI and Monitoring microservices
of the ETSI TFS controller to support in-band
network telemetry”

e “Automated management of hardware based P4
ETS] devices through the integration between ACDO and
3 TES the ETSI TeraFlowSDN controller. Demonstration of

P4-based load-balancing across multiple 5G UPFs”
e “Extension of the ETSI TFS NBI with a new API 2 features
for transport connectivity services to ACDO
using the IETF network slice data model”
e “Extensions in the SBI and Monitoring
microservices of the ETSI TFS controller to
support in-band network telemetry”
e “Revisited Automation Loop in ETSI TFS R6” 1 presentation
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ETSI e “Automated integration between ETSI OSL and ETSI 1PoC
4 SNS4S TFS while ACROSS expands to new domains with .
ens 1 presentation
NS SDN capabilities”
5 Pd.or e “Demonstrate the P4 capabilities of ACROSS and 1 presentation
T8 alignment with the ETSI TFS controller “ 1 PoC
] ) 1 presentation
e “Proposal on an approach to increased security and
6 3GPP the application of NDTs to assess the feasibility and
applicability of solutions”
e “Demonstrator of the application of knowledge
graphs to construct Network Digital Twins” —at 123
2 PoCs
Hackaton
7 IETF e  “Appointment of the Knowledge Graph Design
Team, motivated by the results demonstrated at the
IETF Hackathon” .
. 1 presentation
e “Knowledge Graphs Design Results & Team”

Date

SDO / Org.

Table 9-4 ACROSS general contributions

Contribution

Description and References

/ Activity
NDT use cases: “Network Digital Twin for Time-Variant
26/04 Routing (TVR) predictions” and “Network Digital Twin
/04/ IOWN Contribution g (TVR)p o &
2023 for network security
https://www.global.ntt/isf/the-iown-principles.html
06/10/ IETF OPS Chart New WG on network inventory managemernt
arter
2023 Area https://datatracker.ietf.org/wg/ivy/about/
07/07/ IETF OPS o Side meeting on data mesh for telemetry
Contribution I . . .
2023 Area https://wiki.ietf.org/meeting/117/sidemeetings
Network asset lifecycle modeling
07/07/ IETF OPSA . . .
Contribution https://datatracker.ietf.org/doc/html/draft-palmero-
2023 WG
opsawg-ps-almo
Telemetry data provenance
07/07/ | IETF OPSA o ,
2023 WG Contribution https://datatracker.ietf.org/doc/draft-lopez-opsawg-
yang-provenance/00/
07/07/ Evolution of the CLAS architecture
2023 IRTF COINRG | Contribution https://datatracker.ietf.org/doc/draft-contreras-
coinrg-clas-evolution/02/
Introduction to data fabric applications in network
management
07/07/ https://datatracker.ietf.org/doc/slides-117-nmrg-
2023 IRTF NMRG Contribution sessb-nmrg-evolution/
https://datatracker.ietf.org/doc/slides-117-nmrg-
sessb-data-management-paradigms-data-fabric-and-
data-mesh/
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RFC 9417 on Service Assurance for Intent-Based
07/12/ IETF OPSA L . .
Contribution Networking Architecture
2023 WG . .
https://www.rfc-editor.org/info/rfc9417
New work item on YANG and NGSI-LD interoperability
13/07/
ETSI CIM Charter
2023 https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=68489
Guide to the application of Zero Trust in network
08/02/ services
ETSI ETI Charter )
2023 https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=69081
Release 19 SID on enablers for Zero Trust Security
08/04/ https://www.3gpp.org/ftp/tsg sa/WG3 Security/TSGS3
2023 3GPP SA3 Charter 112 Goteborg/docs/S3-234017.zip
https://www.3gpp.org/ftp/tsg sa/WG3 Security/TSGS3
112 Goteborg/docs/S3-234011.zip
Using smart contracts to support the governance of
intent-driven closed loops:
28/08 https://docbox.etsi.org/ISG/ZSM/05-
/08/ ETSI ZSM Contribution os:// B/ISG/ /
2023 CONTRIBUTIONS/2023//ZSM(23)000162r3 ZSMO016 Us
ing smart contracts to support the governance of i
n.docx
New work item on Closed-Loop Automation Security
29/08 aspects:
/08/ ETSI ZSM Charter ) P
2023 https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=69120
Establishment of a new Technical Committee Securing
Artificial Intelligence (TC SAl)
30/10/ . https://docbox.etsi.org/C Letter/CL2023/CL(23) 4013r
ETSI Leadership ]
2023 1 TC SAIl Creation.pdf
http://portal.etsi.org/ngppapp/ContributionCreation.as
px?primarykeys=271155&SpecificRCAction=view
Telemetry data provenance
11/10/ IETF OPSA . . .
2023 WG Contribution https://datatracker.ietf.org/doc/draft-lopez-opsawg-
yang-provenance/01/
11/10/ Evolution of the CLAS architecture
2023 IRTF COINRG | Contribution https://datatracker.ietf.org/doc/draft-contreras-
coinrg-clas-evolution/02/
11/10/ ALMO and DMALMO models for asset lifecycle
2023 IETF IVY WG | Contribution management
https://datatracker.ietf.org/doc/draft-palmero-ivy-ps-
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https://datatracker.ietf.org/doc/draft-contreras-coinrg-clas-evolution/02/
https://datatracker.ietf.org/doc/draft-palmero-ivy-ps-almo/

almo
https://datatracker.ietf.org/doc/draft-palmero-ivy-
dmalmo/00/
AINEMA froamework for Al-driven network
11/10/ IRTF NMRG Contribution management
ibuti
2023 https://datatracker.ietf.org/doc/draft-pedro-nmrg-ai-
framework/04/
Release 19 SID on enablers for Zero Trust Security
21/11/
3GPP SA3 Charter )
2023 https://www.3gpp.org/ftp/tsg sa/WG3 Security/TSGS3
113 Chicago/docs/S3-235089.zip
New work item on normative aspects applicable to
Network Digital Twin
https://docbox.etsi.org/ISG/ZSM/05-
23/11/ CONTRIBUTIONS/2023/2SM(23)000249 Chairman Pers
ETSI ZSM Charter i
2023 pective - ZSM 25.pptx
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=69554
Shepherd role for draft-ietf-opsawg-discardmodel:
30/01/ IETF OPSA Leadershi https://datatracker.ietf.org/doc/draft-ietf
eadershi s://datatracker.ietf.org/doc/draft-ietf-opsawg-
2024 WG P . {EL0ME RSaWE
discardmodel
New work item in ETSI TC-SAIl on privacy aspects of
Al/ML systems
09/02/ /MLsy
2024 ETSI TC SAI Charter
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=70011
Proposal for OSM long-term view in connection with
research projects:
16/02/ _ Pro)
2024 ETSI OSM Leadership https://docbox.etsi.org/OSG/OSM/05-
CONTRIBUTIONS/2023/0SM(23)000057 OSM Long Te
rm View Telef nica .pptx
IETF Routing . . .
17/02/ ) Proposal for activities on attestation and secure routing
and Security Charter ) ) o
2024 https://www.ietf.org/mailman/listinfo/Nasr
Areas
Proposal to address capability exposure (NaaS) via ZSM
integration fabric
05/03/ gratio
2024 ETSI ZSM Charter https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2024//ZSM(24)000065 Chairman Per
spective - ZSM 26.pptx
18/03/ Progress on terminology and connection with other
IETF IVY WG | Contribution SDOs on network inventories
2024 - . . .
https://wiki.ietf.org/en/meeting/119/sidemeetings
18/03/ Update on ALMO proposal
IETF IVY WG | Contribution
2024 https://datatracker.ietf.org/doc/draft-palmero-ivy-ps-
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https://www.ietf.org/mailman/listinfo/Nasr
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000065_Chairman_Perspective_-_ZSM_26.pptx
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https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000065_Chairman_Perspective_-_ZSM_26.pptx
https://wiki.ietf.org/en/meeting/119/sidemeetings
https://datatracker.ietf.org/doc/draft-palmero-ivy-ps-almo/

almo
https://datatracker.ietf.org/doc/draft-palmero-ivy-ps-
almo
18/03/ Energy saving management draft
2024 IETF IVY WG | Contribution https://datatracker.ietf.org/doc/draft-cwbgp-ivy-
energy-saving-management/
ETE Update on “External Transaction ID for Configuration
19/03/ o Tracing”
NETCONF Contribution . )
2024 WG https://datatracker.ietf.org/doc/draft-ietf-netconf-
configuration-tracing/
Update on “Applying COSE Signatures for YANG Data
19/03/ IETF o Provenance”
Contribution )
2024 | NETMOD WG https://datatracker.ietf.org/doc/draft-lopez-opsawg-
yang-provenance/
Creation of the new NMOP WG
20/03/ IETF OPS Id'e.ntify existing and anticipated operational issues
2024 Area Charter arising from the near-term deploym.ent of network
management technologies
https://datatracker.ietf.org/group/nmop/about/
Side meeting on intent-based networking
21/03/ o https://wiki.ietf.org/meeting/119/sidemeetings
2024 IETF NMRG Contribution
https://datatracker.ietf.org/meeting/119/materials/slid
es-119-nmrg-chairs-slides
21/03/ Update of Interconnection intents draft
2024 IETF NMRG | Contribution | https://www.ietf.org/archive/id/draft-contreras-nmrg-
interconnection-intents-04.txt
Update on “A Data Manifest for Contextualized
21/03/ IETF o Telemetry Data”
Contribution ) )
2024 OPSAWG https://datatracker.ietf.org/doc/draft-ietf-opsawg-
collected-data-manifest/
Update on “Applying COSE Signatures for YANG Data
21/03/ IETF o Provenance”
Contribution )
2024 OPSAWG https://datatracker.ietf.org/doc/draft-lopez-opsawg-
yang-provenance/
Side meeting on Power Metrics . With the idea of
22/03/ IETF OPS Charter converging ongoing work in IETF, and defining
2024 Area mechanisms for aggregation (pure EXIGENCE goals
https://wiki.ietf.org/en/meeting/119/sidemeetings
Proposal for a BoF, dedictaed to discuss the creation of
12/05/ IETF OPS Charter new activities on energy-aware networking
2024 Area https://github.com/marisolpalmero/GREEN-
bof/blob/main/BofRequestProposal.md
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Call to action to restructure ZSM work. Either ordered
closing or revamp focused on simplifying service
25/05/ ETS| 7SM Leadershi interactions
eadershi
2024 P https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2024//ZSM(24)000118 Chairman Per
spective - ZSM 27.pptx
Discussions and edition of the specification on intent
concepts
25/05/ ETSI ZSM Contributi
ontribution
2024 https://docbox.etsi.org/ISG/ZSM/Open/Drafts/016 Inte
ntDrvCL/ZSM-016 IntentDrvCLv010.zip
https://pad-public.etsi.org/p/ZSM27
Discussions and edition of use cases and procedures for
NDT integration
25/05/ _—
ETSI ZSM Contribution ]
2024 https://docbox.etsi.org/ISG/ZSM/Open/Drafts/0018 N
DT norm/ZSM-018 NDT normv001.docx
https://pad-public.etsi.org/p/ZSM27
12/06/ New ENIO51 WI on the study of Al Agent based Next
ETSI ENI Charter .
2024 Generation Core Networks
20/07/ New version of the evolved CLAS architecture:
2024 IETF COIN RG | Contribution https://datatracker.ietf.org/doc/pdf/draft-contreras-
coinrg-clas-evolution-03
New version of the draft on NDT architecture:
https://datatracker.ietf.org/doc/pdf/draft-irtf-nmrg-
network-digital-twin-arch-06
24/07/ I .
2024 IETFNM RG | Contribution General update on NDT technologies
https://datatracker.ietf.org/meeting/120/materials/age
nda-120-nmrg-03
New version of the YANG data manifest draft:
24/07/ | 1ETE OPSA o _ ,
2024 WG Contribution | https://datatracker.ietf.org/doc/pdf/draft-ietf-opsawg-
collected-data-manifest-04
New version of the YANG provenance draft:
24/07/ IETF OPSA Contributi https://datatracker.ietf /doc/pdf/draft-|
ontribution s://datatracker.ietf.org/doc raft-lopez-
2024 WG . & . .
opsawg-yang-provenance-03
New version of ALMO lifecycle management model
drafts:
23/07 https://datatracker.ietf.org/doc/pdf/draft-palmero-ivy-
17/ | ‘e vy w6 | Contribution ps:// g/doc/pdf/draft-p v
2024 ps-almo-02
https://datatracker.ietf.org/doc/pdf/draft-palmero-ivy-
dmalmo-02
Introduction to operator requirements at the Getting
23/07/ IETF OPS _ o ,
Presentation Ready for Energy-Efficient Networking (GREEN) BoF:
2024 Area
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https://datatracker.ietf.org/meeting/120/materials/age

nda-120-green-03

WG proposal at the GREEN BoF on energy-efficient
networking:

23/07/ IETF OPS Charter https://datatracker.ietf.org/meeting/120/materials/slid
2024 Area es-120-green-what-the-proponents-think-the-wg-
should-work-on
https://github.com/marisolpalmero/GREEN-
bof/blob/main/GreenCharterProposal.md
Introduction to confidential workloads for network
25/07/ | IETF Security o OAM at the side meeting on “Trusted and Confidential
Contribution
2024 Area Workloads”
https://wiki.ietf.org/en/meeting/120/sidemeetings
25/07/ New draft on intent for energy-aware services:
2024 IETF NMRG | Contribution https://datatracker.ietf.org/doc/pdf/draft-contreras-
nmrg-green-intent-00
25/07/ Update on interconnection intents at the NMRG
2024 IETF NMRG | Presentation | meeting: https://datatracker.ietf.org/doc/agenda-120-
nmr
25/07/ Contributions to the discussion on the NMRG research
2024 IETF NMRG Meeting agenda: https://datatracker.ietf.org/doc/agenda-120-
nmr
25/07/ Update on use cases and best practices for IBN at the
2024 IETFNM RG | Presentation NMRG meeting:
https://datatracker.ietf.org/doc/agenda-120-nmrg/
25/07/ IETF Security New version of NASR requirements draft:
2024 and Routing | Contribution https://datatracker.ietf.org/doc/pdf/draft-liu-nasr-
Areas requirements-02
25/07/ IETF Security New version of NASR architecture draft:
2024 and Routing | Contribution https://datatracker.ietf.org/doc/pdf/draft-liu-nasr-
Areas architecture-00
25/07/ IETF Secu.rlty ) Introduction to path validation scenarios and
and Routing Presentation o . .
2024 Areas contribution to the charter discussion at the NASR BoF:
Chair reflections on work to support Naa$S by the
interaction of autonomous multi-domain management,
to address anomalies in closed loops, and to consider
27/08/ . the migration from automation to autonomy:
ETSI ZSM Leadership ] ]
2024 https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2024//ZSM(24)000181 ZSM 28 Mee
ting Report.docx
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https://datatracker.ietf.org/doc/pdf/draft-contreras-nmrg-green-intent-00
https://datatracker.ietf.org/doc/agenda-120-nmrg/
https://datatracker.ietf.org/doc/agenda-120-nmrg/
https://datatracker.ietf.org/doc/agenda-120-nmrg/
https://datatracker.ietf.org/doc/agenda-120-nmrg/
https://datatracker.ietf.org/doc/agenda-120-nmrg/
https://datatracker.ietf.org/doc/pdf/draft-liu-nasr-requirements-02
https://datatracker.ietf.org/doc/pdf/draft-liu-nasr-requirements-02
https://datatracker.ietf.org/doc/pdf/draft-liu-nasr-architecture-00
https://datatracker.ietf.org/doc/pdf/draft-liu-nasr-architecture-00
https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx

27/08/
2024

ETSI ZSM

Leadership

Coordination with ITU-T initiative on Al-native networks
(LS on references to work on Al enablers and lifecycle
management of closed loops) and with IRTF work on

NDT (planning for a joint meeting by ZSM#29)
https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-

CONTRIBUTIONS/2024//ZSM(24)000181 ZSM 28 Mee

ting Report.docx

27/08/
2024

ETSI ZSM

Meeting

Discussions on the requirements on issues for intent
fulfilment, both for intent owners and handlers in
ZSMO016 (https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2024//ZSM(24)000181 ZSM 28 Mee
ting_Report.docx)

27/08/
2024

ETSI ZSM

Leadership

Joint session between ZSM and F5G on joint activities
regarding Naa$S and intent-based management of next-
generation fixed networks
https://portal.etsi.org/Meetings.aspx#/meeting?Mtgld=

48289 and
https://portal.etsi.org/Contribution.aspx?Meetingld=48
289

27/08/
2024

ETSI ZSM

Contribution

Discussions on NDT concepts, integration with ZSM
reference framework, application scenarios and PoC
proposals, as specified in ZSM018 (https://pad-
public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2024//Z2SM(24)000181 ZSM 28 Mee
ting_Report.docx)

24/09/
2024

ETSI Board
and OCG

Charter

Proposals of a new ETSI TC DATA

https://docbox.etsi.org/Board/2024 Board/BOARD(24)
149 050 Call to Action on Data Infrastructures.docx

https://docbox.etsi.org/Board/2024 Board/BOARD(24)
149 070 TC Data Overview Presentation.pptx

11/11/
2024

IETF NMRG
and ETSI ZSM

Leadership

Joint NMRG/ZSM meeting on intent and NDT
technologies: https://github.com/danielkinguk/nmrg-

zsm-session/blob/main/agenda.md

11/12/
2024

ETSI ZSM

Leadership

Chair perspectives, analyzing recent meetings with IRTF
and exposing the future options for the I1SG
continuation, with a special focus on demonstrative
deliverables via PoC activity:
http://portal.etsi.org/ngppapp/ContributionCreation.as

px?primarykeys=302042
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https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://portal.etsi.org/Meetings.aspx#/meeting?MtgId=48289
https://portal.etsi.org/Meetings.aspx#/meeting?MtgId=48289
https://portal.etsi.org/Contribution.aspx?MeetingId=48289
https://portal.etsi.org/Contribution.aspx?MeetingId=48289
https://pad-public.etsi.org/p/ZSM28
https://pad-public.etsi.org/p/ZSM28
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2024/ZSM(24)000181_ZSM_28_Meeting_Report.docx
https://docbox.etsi.org/Board/2024_Board/BOARD(24)149_050_Call_to_Action_on_Data_Infrastructures.docx
https://docbox.etsi.org/Board/2024_Board/BOARD(24)149_050_Call_to_Action_on_Data_Infrastructures.docx
https://docbox.etsi.org/Board/2024_Board/BOARD(24)149_070_TC_Data_Overview_Presentation.pptx
https://docbox.etsi.org/Board/2024_Board/BOARD(24)149_070_TC_Data_Overview_Presentation.pptx
https://github.com/danielkinguk/nmrg-zsm-session/blob/main/agenda.md
https://github.com/danielkinguk/nmrg-zsm-session/blob/main/agenda.md
http://portal.etsi.org/ngppapp/ContributionCreation.aspx?primarykeys=302042
http://portal.etsi.org/ngppapp/ContributionCreation.aspx?primarykeys=302042

New version of the I-D on configuration tracing:

21/10/ IETF o . .
Contribution https://datatracker.ietf.org/doc/draft-ietf-netconf-
2024 OPSAWG . . .
configuration-tracing/
GREEN chairing at IETF 121, including the WG official
04/11/ IETF GREEN announcement:
Leadershi https://www.ietf.org/blog/green-w
2024 WG P ps:// g/blog/g g/
https://datatracker.ietf.org/meeting/121/session/green
New version of draft-ietf-opsawg-collected-data-
07/11/ IETF o manifest (https://datatracker.ietf.org/doc/draft-ietf-
Contribution .
2024 OPSAWG opsawg-collected-data-manifest/), on telemetry
metadata
An entitlement model for the management of network
07/11/ o inventories, submitted and presented at the IVY WG
IETF IVY WG | Contribution ) )
2024 meeting: https://datatracker.ietf.org/doc/draft-mcd-
ivy-entitlements-inventory/
Side meeting on a proposed RG on sustainability:
07/11/ https://wiki.ietf.org/meeting/121/sidemeetings and
2024 IRTF Charter https://github.com/rezaki-
ali/IRTF_SUSTAIN RG/blob/main/IRTF Proposed Resea
rch Group SUSTAIN RG Draft Charter vl 0.pdf
Update on the CLAS SDN-enabled architecture and
07/11/ | IETF COINRG o presentation at the NMRG meeting:
Contribution )
2024 and NMRG https://datatracker.ietf.org/doc/draft-contreras-nmrg-
clas-evolution
Update on the AINEMA approach for Al-enabled
07/11/ network management and presentation at the NMRG
2024 IETF NMRG Contribution meeting:
https://datatracker.ietf.org/doc/draft-pedro-nmrg-ai-
framework/
Update on the NDT architecture and concept and
07/11/ o presentations at the NMRG meeting:
IETF NMRG Contribution ) i
2024 https://datatracker.ietf.org/doc/draft-irtf-nmrg-
network-digital-twin-arch/
11/11/ Last call for Internet draft on Digital Twin architecture:
2024 IETF NMRG Publication https://datatracker.ietf.org/doc/draft-irtf-nmrg-
network-digital-twin-arch/08/
New work item on the applicability of distributed
12/11/ agents in zero-touch management, and in alignment
2024 ETSI ZSM Charter with the ZSM architecture — ZSM020:
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=73740
12/11/ o ZSM018 on NDT application for zero-touch
ETSI ZSM Publication L
2024 management approved for publication.
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https://datatracker.ietf.org/doc/draft-ietf-netconf-configuration-tracing/
https://datatracker.ietf.org/doc/draft-ietf-netconf-configuration-tracing/
https://www.ietf.org/blog/green-wg/
https://www.ietf.org/blog/green-wg/
https://datatracker.ietf.org/meeting/121/session/green
https://datatracker.ietf.org/doc/draft-ietf-opsawg-collected-data-manifest/
https://datatracker.ietf.org/doc/draft-ietf-opsawg-collected-data-manifest/
https://datatracker.ietf.org/doc/draft-mcd-ivy-entitlements-inventory/
https://datatracker.ietf.org/doc/draft-mcd-ivy-entitlements-inventory/
https://wiki.ietf.org/meeting/121/sidemeetings
https://github.com/rezaki-ali/IRTF_SUSTAIN_RG/blob/main/IRTF_Proposed_Research_Group_SUSTAIN_RG_Draft_Charter_v1_0.pdf
https://github.com/rezaki-ali/IRTF_SUSTAIN_RG/blob/main/IRTF_Proposed_Research_Group_SUSTAIN_RG_Draft_Charter_v1_0.pdf
https://github.com/rezaki-ali/IRTF_SUSTAIN_RG/blob/main/IRTF_Proposed_Research_Group_SUSTAIN_RG_Draft_Charter_v1_0.pdf
https://datatracker.ietf.org/doc/draft-contreras-nmrg-clas-evolution/
https://datatracker.ietf.org/doc/draft-contreras-nmrg-clas-evolution/
https://datatracker.ietf.org/doc/draft-pedro-nmrg-ai-framework/
https://datatracker.ietf.org/doc/draft-pedro-nmrg-ai-framework/
https://datatracker.ietf.org/doc/draft-irtf-nmrg-network-digital-twin-arch/
https://datatracker.ietf.org/doc/draft-irtf-nmrg-network-digital-twin-arch/
https://datatracker.ietf.org/doc/draft-irtf-nmrg-network-digital-twin-arch/08/
https://datatracker.ietf.org/doc/draft-irtf-nmrg-network-digital-twin-arch/08/
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=73740
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=73740

https://docbox.etsi.org/ISG/ZSM/Open/Drafts/0018 N
DT norm/ZSM-018 NDT normv006.docx
Last call for draft-ietf-opsawg-collected-data-manifest,
27/11/ IETF o on telemetry metadata
Contribution ] )
2024 OPSAWG https://datatracker.ietf.org/doc/draft-ietf-opsawg-
collected-data-manifest/
04/12/ Invitation to the IAB workshop on the Next Era of
2024 IETF IAB Meeting Network Management Operations (NEMOPS):
https://datatracker.ietf.org/group/nemopsws/about/
New version of the telemerry provenance I-D proposal:
05/01/ IETF o , P prop
Contribution https://datatracker.ietf.org/doc/draft-lopez-opsawg-
2025 OPSAWG
yang-provenance/
12/02/ Establishment of a new Technical Committee on Data
ETSI Charter )
2025 Solutions (TC DATA)
Chairing and coordination of group meetings and
activities, including contacts with W3C, ETSI, ITU-T and
the IESG within IETF itsel
17/03/ | IETF GREEN _
Leadership . . .
2025 WG (https://datatracker.ietf.org/meeting/122/materials/ag
enda-122-green-02
https://datatracker.ietf.org/meeting/122/materials/slid
es-122-green-01-chair-slides-00
Brief introduction to TC DATA and the application of
semantic models for network OAM
19/03/ . . . .
2025 IETF NMOP Presentation | https://datatracker.ietf.org/meeting/122/materials/age
nda-122-nmop-04
https://datatracker.ietf.org/meeting/122/materials/slid
es-122-nmop-1-chairs-slides-01
Update on the draft on NDT foundations and
architecture:
21/03/ https://datatracker.ietf.org/doc/draft-irtf-nmrg-
2025 IETF NM RG Contribution network-digital-twin-arch/
https://datatracker.ietf.org/meeting/122/materials/slid
es-122-nmrg-network-digital-twin-concepts-and-
reference-architecture-00
Side meeting on using open-source routing solutions to
build a feasible NDT:
20/03/ . . ..
2025 IETF / IRTF Meeting https://mailarchive.ietf.org/arch/browse/rtg-open-
source/#:~:text=source]%20Late%20notice:-,open,-
source%20routing%20meet
IETF OPS and Side meeting on Data Secure Processing for Al,
20/03/ . _— . . .
2025 Security Contribution introducing questions on data governance
Areas https://trello.com/c/JwtMkJzN/56-1315-1445-
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https://docbox.etsi.org/ISG/ZSM/Open/Drafts/0018_NDT_norm/ZSM-018_NDT_normv006.docx
https://docbox.etsi.org/ISG/ZSM/Open/Drafts/0018_NDT_norm/ZSM-018_NDT_normv006.docx
https://datatracker.ietf.org/doc/draft-ietf-opsawg-collected-data-manifest/
https://datatracker.ietf.org/doc/draft-ietf-opsawg-collected-data-manifest/
https://datatracker.ietf.org/group/nemopsws/about/
https://datatracker.ietf.org/doc/draft-lopez-opsawg-yang-provenance/
https://datatracker.ietf.org/doc/draft-lopez-opsawg-yang-provenance/
https://datatracker.ietf.org/meeting/122/materials/agenda-122-green-02
https://datatracker.ietf.org/meeting/122/materials/agenda-122-green-02
https://datatracker.ietf.org/meeting/122/materials/slides-122-green-01-chair-slides-00
https://datatracker.ietf.org/meeting/122/materials/slides-122-green-01-chair-slides-00
https://datatracker.ietf.org/meeting/122/materials/agenda-122-nmop-04
https://datatracker.ietf.org/meeting/122/materials/agenda-122-nmop-04
https://datatracker.ietf.org/meeting/122/materials/slides-122-nmop-1-chairs-slides-01
https://datatracker.ietf.org/meeting/122/materials/slides-122-nmop-1-chairs-slides-01
https://datatracker.ietf.org/doc/draft-irtf-nmrg-network-digital-twin-arch/
https://datatracker.ietf.org/doc/draft-irtf-nmrg-network-digital-twin-arch/
https://datatracker.ietf.org/meeting/122/materials/slides-122-nmrg-network-digital-twin-concepts-and-reference-architecture-00
https://datatracker.ietf.org/meeting/122/materials/slides-122-nmrg-network-digital-twin-concepts-and-reference-architecture-00
https://datatracker.ietf.org/meeting/122/materials/slides-122-nmrg-network-digital-twin-concepts-and-reference-architecture-00
https://mailarchive.ietf.org/arch/browse/rtg-open-source/#:~:text=source]%20Late%20notice:-,open,-source%20routing%20meet
https://mailarchive.ietf.org/arch/browse/rtg-open-source/#:~:text=source]%20Late%20notice:-,open,-source%20routing%20meet
https://mailarchive.ietf.org/arch/browse/rtg-open-source/#:~:text=source]%20Late%20notice:-,open,-source%20routing%20meet
https://trello.com/c/JwtMkJzN/56-1315-1445-enabling-data-security-trust-and-privacy-for-ai-in-future-network

enabling-data-security-trust-and-privacy-for-ai-in-

future-network

15/04/
2025

ETSI TC DATA

Leadership

Appointment as TC DATA chair
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000004 DATA 01 -
Draft Meeting Report.docx

15/04/
2025

ETSI TC DATA

Leadership

Reflections on TC DATA initial steps
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000051 Chair Perspectiv
es for DATA 01.pptx

15/04/
2025

ETSI TC DATA

Contribution

Position statement on data activities related to next-
generation networks
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000018 Discussion pape
r on Sensing Al and Trustworthy data in_mobi.doc

X

15/04/
2025

ETSI TC DATA

Contribution

Position statement and presentation on data
governance and semantic interoperability
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000042r1 Position Paper

on Data Governance and Semantic Interoperabil.do

X
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000046 A Position State
ment on Data Governance and Semantic Intero.pp

tx

15/04/
2025

ETSI TC DATA

Charter

New work-item on Smart contracts
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=74839

17/04/
2025

ETSI TC DATA

Charter

New work-item on Oracles for Smart Contracts
executed in Electronic Ledgers
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=74879

17/04/
2025

ETSI TC DATA

Charter

New work-item on data quality metrics
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=74875

17/04/
2025

ETSI TC DATA

Charter

New work-item on Landscape of Relevant Standards
and Technologies for Data
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=74880

17/04/
2025

ETSI TC DATA

Charter

Four new work-items on NGSI-LD evolution
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=74870
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=74871
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https://trello.com/c/JwtMkJzN/56-1315-1445-enabling-data-security-trust-and-privacy-for-ai-in-future-network
https://trello.com/c/JwtMkJzN/56-1315-1445-enabling-data-security-trust-and-privacy-for-ai-in-future-network
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000004_DATA_01_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000004_DATA_01_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000004_DATA_01_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000051_Chair_Perspectives_for_DATA_01.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000051_Chair_Perspectives_for_DATA_01.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000051_Chair_Perspectives_for_DATA_01.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000018_Discussion_paper_on_Sensing__AI_and_Trustworthy_data_in_mobi.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000018_Discussion_paper_on_Sensing__AI_and_Trustworthy_data_in_mobi.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000018_Discussion_paper_on_Sensing__AI_and_Trustworthy_data_in_mobi.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000018_Discussion_paper_on_Sensing__AI_and_Trustworthy_data_in_mobi.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000042r1_Position_Paper_on_Data_Governance_and_Semantic_Interoperabil.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000042r1_Position_Paper_on_Data_Governance_and_Semantic_Interoperabil.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000042r1_Position_Paper_on_Data_Governance_and_Semantic_Interoperabil.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000042r1_Position_Paper_on_Data_Governance_and_Semantic_Interoperabil.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000046_A_Position_Statement_on__Data_Governance_and_Semantic_Intero.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000046_A_Position_Statement_on__Data_Governance_and_Semantic_Intero.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000046_A_Position_Statement_on__Data_Governance_and_Semantic_Intero.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000046_A_Position_Statement_on__Data_Governance_and_Semantic_Intero.pptx
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74839
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74839
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74879
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74879
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74875
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74875
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74880
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74880
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74870
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74870
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74871
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74871

https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI |D=74872

https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI |D=74873

17/04/
2025

ETSI TC DATA

Contribution

TC DATA introduction at the 6GFORGE event
https://telcoforge.com/agenda-6g-forge-2025/

https://telcoforge.com/speakers-6g-forge-2025/

23/04/
2025

ETSI ZSM

Leadership

Chair reflections on the next term for ZSM, considering
alternatives and future structure:
https://pad-public.etsi.org/p/ZSM30
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000080r2 Chairman Pe

rspective - ZSM 30.pptx
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000082 ZSM 30 Meeti

ng Report.docx

24/04/
2025

ETSI ZSM

Contribution

Discussions on the trust concept, and the use of existing
mechanisms, such as LoA (NFV-SEC007) and Trust
Management Service (ZSM014) in ZSM017
https://pad-public.etsi.org/p/ZSM30

24/04/
2025

ETSI ZSM

Contribution

Discussion on the applicability of smart contracts (as
described in ZSM016) in NaaS scenarios, as defined in
ZSM019
https://pad-public.etsi.org/p/ZSM30

24/04/
2025

ETSI ZSM

Leadership

Joint session with CCSA TC17, exploring collaboration
on aspects related to Autonomous Networks, NDTs,
agents and LLMs
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000029 ETSI ZSM30 C
CSA TC7 workshop planning.docx
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000082 ZSM 30 Meeti

ng Report.docx

26/05/
2025

ETSI TC DATA

Charter

New WI on a PoC framework for TC DATA

24/06/
2025

ETSI ZSM

Contribution

Link to the work in NASR and WIMSE on geolocation
and path property attestation for ZSM019:
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000018 ZSM019 Claus
e 7 1 Background.docx

24/06/
2025

ETSI ZSM

Contribution

Discussion on identity management and access
governance for ZSM019:
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-
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https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74872
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74872
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74873
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=74873
https://telcoforge.com/agenda-6g-forge-2025/
https://telcoforge.com/speakers-6g-forge-2025/
https://pad-public.etsi.org/p/ZSM30
https://pad-public.etsi.org/p/ZSM30
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000080r2_Chairman_Perspective_-_ZSM_30.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000080r2_Chairman_Perspective_-_ZSM_30.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000080r2_Chairman_Perspective_-_ZSM_30.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000080r2_Chairman_Perspective_-_ZSM_30.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000082_ZSM_30_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000082_ZSM_30_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000082_ZSM_30_Meeting_Report.docx
https://pad-public.etsi.org/p/ZSM30
https://pad-public.etsi.org/p/ZSM30
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000029_ETSI_ZSM30_CCSA_TC7_workshop_planning.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000029_ETSI_ZSM30_CCSA_TC7_workshop_planning.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000029_ETSI_ZSM30_CCSA_TC7_workshop_planning.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000082_ZSM_30_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000082_ZSM_30_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000082_ZSM_30_Meeting_Report.docx
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000018_ZSM019_Clause_7_1_Background.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000018_ZSM019_Clause_7_1_Background.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000018_ZSM019_Clause_7_1_Background.docx
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000111_ZSM19_Clause_6_2_.docx

CONTRIBUTIONS/2025/ZSM(25)000111 ZSM19 Clause
6 2 .docx

24/06/
2025

ETSI ZSM

Leadership

Reflections on the future of the group and discussion on
the potential ZSM extension:
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/2SM(25)000130 Chairman_Pers
pective - ZSM 31.pptx

25/06/
2025

ETSI ZSM

Contribution

Discussion on the capabilities required to address
autonomy:
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000121 ZSM021 Claus
e 7 Potential ZSM Capabilities to support autono.d

oCX

02/07/
2025

IETF NMOP
WG

Leadership

Appointment of the Knowledge Graph Design Team:

https://mailarchive.ietf.org/arch/msg/nmop/Rx2KmakKc
Vzbs1KhWskvrCxeQ ZE/

02/07/
2025

ETSI TC DATA

Leadership

TC DATA leadership. Perspectives on TC structure and
the work program for the next months:
https://docbox.etsi.org/DATA/DATA/05-

Contributions/2025/DATA(25)000004r1 DATA 01 -
Draft Meeting Report.docx
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)002039 Chair_Perspectiv
es for DATA 02.pptx

02/07/
2025

ETSI TC DATA

Leadership

Proposal on the WG structure of TC DATA:
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)002045 Guidelines on T
C DATA WG Structure.pptx

02/07/
2025

ETSI TC DATA

Charter

New work item on Ontology mechanisms in support of
the European Data Act

https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=75367

02/07/
2025

ETSI TC DATA

Charter

New work item on data catalogue mechanisms in
support of the European Data Act
https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI 1D=75368

02/07/
2025

ETSI TC DATA

Charter

New work item on SAREF on NGSI-LD

https://portal.etsi.org/webapp/WorkProgram/Report
Workltem.asp?WKI ID=75351
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https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000111_ZSM19_Clause_6_2_.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000111_ZSM19_Clause_6_2_.docx
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000130_Chairman_Perspective_-_ZSM_31.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000130_Chairman_Perspective_-_ZSM_31.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000130_Chairman_Perspective_-_ZSM_31.pptx
https://pad-public.etsi.org/p/ZSM31
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000121_ZSM021_Clause_7_Potential_ZSM_Capabilities_to_support_autono.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000121_ZSM021_Clause_7_Potential_ZSM_Capabilities_to_support_autono.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000121_ZSM021_Clause_7_Potential_ZSM_Capabilities_to_support_autono.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000121_ZSM021_Clause_7_Potential_ZSM_Capabilities_to_support_autono.docx
https://mailarchive.ietf.org/arch/msg/nmop/Rx2KmaKcVzbs1KhWskvrCxeQ_ZE/
https://mailarchive.ietf.org/arch/msg/nmop/Rx2KmaKcVzbs1KhWskvrCxeQ_ZE/
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000004r1_DATA_01_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000004r1_DATA_01_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000004r1_DATA_01_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002039_Chair_Perspectives_for_DATA_02.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002039_Chair_Perspectives_for_DATA_02.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002039_Chair_Perspectives_for_DATA_02.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002045_Guidelines_on_TC_DATA_WG_Structure.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002045_Guidelines_on_TC_DATA_WG_Structure.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002045_Guidelines_on_TC_DATA_WG_Structure.pptx
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=75367
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=75367
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=75368
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=75368
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=75351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=75351

19/07/
2025

IETF
Hackathon

Contribution

Demonstrator of the reference implementation for
YANG data provenance:
https://www.ietf.org/archive/id/draft-ietf-opsawg-

yang-provenance-01.html
https://datatracker.ietf.org/meeting/123/materials/slid

es-123-hackathon-sessd-yang-provenance-02
https://wiki.ietf.org/en/meeting/123/hackathon

19/07/
2025

IETF
Hackathon

Contribution

Demonstrator of the application of knowledge graphs
to construct NDTs:
https://datatracker.ietf.org/meeting/123/materials/slid

es-123-hackathon-sessd-mouseworld-knowledge-

graphs-for-network-digital-twins-00
https://wiki.ietf.org/en/meeting/123/hackathon

19/07/
2025

IETF IVY WG

Contribution

New version of the Internet draft on entitlement
modeling, presented at the IVY meeting:
https://www.ietf.org/archive/id/draft-mcd-ivy-

entitlement-inventory-02.html
https://datatracker.ietf.org/meeting/123/materials/slid

es-123-ivy-entitlement-inventory-01
https://datatracker.ietf.org/meeting/123/agenda

20/07/
2025

IETF
NETCONF
WG

Contribution

New version of the Internet draft on configuration
tracing appointed for WG lat call:
https://datatracker.ietf.org/doc/draft-ietf-netconf-
configuration-tracing/

https://www.ietf.org/archive/id/draft-ietf-netconf-

configuration-tracing-05.html

20/07/
2025

IETF
NETCONF
WG

Contribution

New version of the Internet draft on the YANG augment
realationship:
https://datatracker.ietf.org/doc/html/draft-ietf-
netconf-yang-library-augmentedby-11
https://datatracker.ietf.org/meeting/123/materials/slid
es-123-netconf-augmented-by-addition-to-the-yang-
library-00
https://datatracker.ietf.org/meeting/123/agenda

20/07/
2025

IETF GREEN
WG

Leadership

WG co-chair. Coordination of the group activity and
proposal for a design team to build the base reference
model for energy consumption monitoring and control:

https://datatracker.ietf.org/meeting/123/agenda
https://datatracker.ietf.org/meeting/123/materials/slid
es-123-green-01-ietf-123-chair-slides-02
https://datatracker.ietf.org/meeting/123/materials/slid
es-123-green-sessa-06-data-modelling-next-steps-00
https://datatracker.ietf.org/meeting/123/materials/slid
es-123-green-sessa-07-modelling-guestions-00
https://datatracker.ietf.org/meeting/123/materials/slid
es-123-green-08-closing-slides-01
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https://www.ietf.org/archive/id/draft-ietf-opsawg-yang-provenance-01.html
https://www.ietf.org/archive/id/draft-ietf-opsawg-yang-provenance-01.html
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-yang-provenance-02
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-yang-provenance-02
https://wiki.ietf.org/en/meeting/123/hackathon
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-twins-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-twins-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-hackathon-sessd-mouseworld-knowledge-graphs-for-network-digital-twins-00
https://wiki.ietf.org/en/meeting/123/hackathon
https://www.ietf.org/archive/id/draft-mcd-ivy-entitlement-inventory-02.html
https://www.ietf.org/archive/id/draft-mcd-ivy-entitlement-inventory-02.html
https://datatracker.ietf.org/meeting/123/materials/slides-123-ivy-entitlement-inventory-01
https://datatracker.ietf.org/meeting/123/materials/slides-123-ivy-entitlement-inventory-01
https://datatracker.ietf.org/meeting/123/agenda
https://datatracker.ietf.org/doc/draft-ietf-netconf-configuration-tracing/
https://datatracker.ietf.org/doc/draft-ietf-netconf-configuration-tracing/
https://www.ietf.org/archive/id/draft-ietf-netconf-configuration-tracing-05.html
https://www.ietf.org/archive/id/draft-ietf-netconf-configuration-tracing-05.html
https://datatracker.ietf.org/doc/html/draft-ietf-netconf-yang-library-augmentedby-11
https://datatracker.ietf.org/doc/html/draft-ietf-netconf-yang-library-augmentedby-11
https://datatracker.ietf.org/meeting/123/materials/slides-123-netconf-augmented-by-addition-to-the-yang-library-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-netconf-augmented-by-addition-to-the-yang-library-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-netconf-augmented-by-addition-to-the-yang-library-00
https://datatracker.ietf.org/meeting/123/agenda
https://datatracker.ietf.org/meeting/123/agenda
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-01-ietf-123-chair-slides-02
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-01-ietf-123-chair-slides-02
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-sessa-06-data-modelling-next-steps-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-sessa-06-data-modelling-next-steps-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-sessa-07-modelling-questions-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-sessa-07-modelling-questions-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-08-closing-slides-01
https://datatracker.ietf.org/meeting/123/materials/slides-123-green-08-closing-slides-01

21/07/
2025

IETF NMRG

Contribution

New version of the Internet draft on NDT architecture:
https://datatracker.ietf.org/doc/html/draft-irtf-nmrg-
network-digital-twin-arch-11

22/07/
2025

IETF
OPSAWG

Contribution

New version of the Internet draft on telemetry data
manifest: https://www.ietf.org/archive/id/draft-ietf-

opsawg-collected-data-manifest-09.html

22/07/
2025

IETF
OPSAWG

Contribution

New version of the Internet draft on data provenance:
https://www.ietf.org/archive/id/draft-ietf-opsawg-

yang-provenance-01.html
https://datatracker.ietf.org/meeting/123/materials/slid
es-123-opsawg-applying-cose-signatures-for-yang-data-

provenance-00
https://datatracker.ietf.org/meeting/123/agenda

24/07/
2025

IETF RTAR
Area

Presentation

Side meeting on Al agents. Presentation of the Internet
draft "Al Agent protocols for 6G systems”:
https://www.ietf.org/archive/id/draft-stephan-ai-
agent-6g-00.html https://trello.com/c/3pdVLL9w/39-
1430-1630-ai-agent-protocols
https://trello.com/c/v0XjZxf0/48-1100-1300-ai-agent-
applications-in-6g-network

09/09/
2025

ETSI ZSM

Leadership

Discussions on the future of network activities within
ETSI, led by the network transformation I1SGs: NFV, MEC
and ZSM. Presentation at ETSI Board
(https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000198 ZSM 32 Meeti
ng_Report.docx https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000194 Chairman_Pers
pective - ZSM 32.pptx
https://docbox.etsi.org/ISG/MEC/05-
CONTRIBUTIONS/2025/MEC(25)000355 TC DATA Tea
ming Up in Support of Open Data Solutions.zip
https://docbox.etsi.org/Board/2025 Board/BOARD(25)
Networks 004 ISG ZSM.pptx)

09/09/
2025

ETSI ZSM

Meeting

Open session with 3GPP SA5 on Al enablers and intent-
driven autonomous networks follow-up
https://portal.etsi.org/tb.aspx?tbid=862&SubTB=862,86

3#/5069-meetings

09/09/
2025

ETSI ZSM

Leadership

Extension request for ETSI ZSM, aligned with the
convergence on network activities in the organization,
presented at ETSI Boars:
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000198 ZSM 32 Meeti

ng_Report.docx
https://docbox.etsi.org/Board/2025 Board/BOARD(25)
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https://datatracker.ietf.org/doc/html/draft-irtf-nmrg-network-digital-twin-arch-11
https://datatracker.ietf.org/doc/html/draft-irtf-nmrg-network-digital-twin-arch-11
https://www.ietf.org/archive/id/draft-ietf-opsawg-collected-data-manifest-09.html
https://www.ietf.org/archive/id/draft-ietf-opsawg-collected-data-manifest-09.html
https://www.ietf.org/archive/id/draft-ietf-opsawg-yang-provenance-01.html
https://www.ietf.org/archive/id/draft-ietf-opsawg-yang-provenance-01.html
https://datatracker.ietf.org/meeting/123/materials/slides-123-opsawg-applying-cose-signatures-for-yang-data-provenance-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-opsawg-applying-cose-signatures-for-yang-data-provenance-00
https://datatracker.ietf.org/meeting/123/materials/slides-123-opsawg-applying-cose-signatures-for-yang-data-provenance-00
https://datatracker.ietf.org/meeting/123/agenda
https://www.ietf.org/archive/id/draft-stephan-ai-agent-6g-00.html
https://www.ietf.org/archive/id/draft-stephan-ai-agent-6g-00.html
https://trello.com/c/3pdVLL9w/39-1430-1630-ai-agent-protocols
https://trello.com/c/3pdVLL9w/39-1430-1630-ai-agent-protocols
https://trello.com/c/v0XjZxf0/48-1100-1300-ai-agent-applications-in-6g-network
https://trello.com/c/v0XjZxf0/48-1100-1300-ai-agent-applications-in-6g-network
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000198_ZSM_32_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000198_ZSM_32_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000198_ZSM_32_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000194_Chairman_Perspective_-_ZSM_32.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000194_Chairman_Perspective_-_ZSM_32.pptx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000194_Chairman_Perspective_-_ZSM_32.pptx
https://docbox.etsi.org/ISG/MEC/05-CONTRIBUTIONS/2025/MEC(25)000355_TC_DATA_Teaming_Up_in_Support_of_Open_Data_Solutions.zip
https://docbox.etsi.org/ISG/MEC/05-CONTRIBUTIONS/2025/MEC(25)000355_TC_DATA_Teaming_Up_in_Support_of_Open_Data_Solutions.zip
https://docbox.etsi.org/ISG/MEC/05-CONTRIBUTIONS/2025/MEC(25)000355_TC_DATA_Teaming_Up_in_Support_of_Open_Data_Solutions.zip
https://docbox.etsi.org/Board/2025_Board/BOARD(25)Networks_004_ISG_ZSM.pptx
https://docbox.etsi.org/Board/2025_Board/BOARD(25)Networks_004_ISG_ZSM.pptx
https://portal.etsi.org/tb.aspx?tbid=862&SubTB=862,863#/5069-meetings
https://portal.etsi.org/tb.aspx?tbid=862&SubTB=862,863#/5069-meetings
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000198_ZSM_32_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000198_ZSM_32_Meeting_Report.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000198_ZSM_32_Meeting_Report.docx
https://docbox.etsi.org/Board/2025_Board/BOARD(25)154_041r1_Board_consultation_on_the_extension_of_the_period_of_activit.docx

154 041rl1 Board consultation on the extension of

the period of activit.docx

10/09/
2025

ETSI ZSM

Leadership

Coordination with other ETSI groups on the realization
of interoperability demonstration events, PLUGTESTS:
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000197r1 Reply to ET
SI ISG_NFV_on their LS on Joint Plugtests Activit.do
cX

10/09/
2025

ETSI ZSM

PoC

Proposal for new ZSM PoC016:
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/Z2SM(25)000163 PoC Proposal
Automation platform across multi-

site_and mult.docx

https://zsmwiki.etsi.org/index.php?title=PoC 16 Auto
mation platform across multi-site_and multi-

stakeholder environments

21/10/
2025

ETSI TC DATA

Leadership

Proposals on TC DATA workplan, structure, objectives
and standards
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003041r2 Chair Perspect
ives for DATA 03.pptx
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003046 Draft ToR for
WG on vertical Products Applications and Ser.doc
X
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003042 Draft ToR for
WG Semantic and data models.docx
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000093r2 ToR for Data
Infrastructure WG.docx
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003004 DATA 03 -

Draft Meeting Report.docx

21/10/
2025

ETSI TC DATA

Publication

TC DATA PoC framework approved
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003047 TS DATA-
00104200 vO O 5 TS 104 200  Proof of Concep
t_Fram.zip https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003004 DATA 03 -

Draft Meeting Report.docx
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https://docbox.etsi.org/Board/2025_Board/BOARD(25)154_041r1_Board_consultation_on_the_extension_of_the_period_of_activit.docx
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https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000197r1_Reply_to_ETSI_ISG_NFV_on_their_LS_on_Joint_Plugtests_Activit.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000197r1_Reply_to_ETSI_ISG_NFV_on_their_LS_on_Joint_Plugtests_Activit.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000163_PoC_Proposal__Automation_platform_across_multi-site_and_mult.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000163_PoC_Proposal__Automation_platform_across_multi-site_and_mult.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000163_PoC_Proposal__Automation_platform_across_multi-site_and_mult.docx
https://docbox.etsi.org/ISG/ZSM/05-CONTRIBUTIONS/2025/ZSM(25)000163_PoC_Proposal__Automation_platform_across_multi-site_and_mult.docx
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://zsmwiki.etsi.org/index.php?title=PoC_16_Automation_platform_across_multi-site_and_multi-stakeholder_environments
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003041r2_Chair_Perspectives_for_DATA_03.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003041r2_Chair_Perspectives_for_DATA_03.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003041r2_Chair_Perspectives_for_DATA_03.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003041r2_Chair_Perspectives_for_DATA_03.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003046_Draft_ToR_for_WG_on_vertical_Products__Applications__and_Ser.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003046_Draft_ToR_for_WG_on_vertical_Products__Applications__and_Ser.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003046_Draft_ToR_for_WG_on_vertical_Products__Applications__and_Ser.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003046_Draft_ToR_for_WG_on_vertical_Products__Applications__and_Ser.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003042_Draft_ToR_for_WG_Semantic_and_data_models.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003042_Draft_ToR_for_WG_Semantic_and_data_models.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003042_Draft_ToR_for_WG_Semantic_and_data_models.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003042_Draft_ToR_for_WG_Semantic_and_data_models.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000093r2_ToR_for_Data_Infrastructure_WG.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000093r2_ToR_for_Data_Infrastructure_WG.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000093r2_ToR_for_Data_Infrastructure_WG.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003047_TS_DATA-00104200__v0_0_5__TS_104_200___Proof_of_Concept_Fram.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003047_TS_DATA-00104200__v0_0_5__TS_104_200___Proof_of_Concept_Fram.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003047_TS_DATA-00104200__v0_0_5__TS_104_200___Proof_of_Concept_Fram.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003047_TS_DATA-00104200__v0_0_5__TS_104_200___Proof_of_Concept_Fram.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx

22/10/
2025

ETSI TC DATA

Presentation

Semestral report on the ESR for the European Trusted
Data Framework
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003011 M 614 Europea
n_Trusted Data Framework First semestrial repor.zip
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003004 DATA 03 -
Draft Meeting Report.docx

22/10/
2025

ETSI TC DATA

Contribution

Early draft for the TR104.177 on data solutions
landscape https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003030r1 Draft-
TR104 177 vO 0 3 landscape of relevant standard
s and .zip
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003004 DATA 03 -
Draft Meeting Report.docx

22/10/
2025

ETSI TC DATA

Leadership

Cooperation with IALA on the application of data
solutions to maritime transport
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003040 TC DATA Intro
to IALA.pptx https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)002025 Liaison Stateme
nt_with IALA.docx
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003004 DATA 03 -

Draft Meeting Report.docx

23/10/
2025

ETSI TC DATA

Contribution

Publish reference slides on TC DATA
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)000139 Introductory slid

es on TC DATA.pptx
https://docbox.etsi.org/DATA/DATA/05-
Contributions/2025/DATA(25)003004 DATA 03 -
Draft Meeting Report.docx

01/11/
2025

IETF
Hackathon

PoC

Hackathon project demonstrating the application of
schema-based provenance signatures of YANG data, via
its application to Kafka schema registry:
https://datatracker.ietf.org/meeting/124/materials/slid
es-124-hackathon-sessd-yang-provenance-signatures-

integrated-with-the-kafka-schema-registry-00

03/11/
2025

IETF GREEN
WG

Leadership

Chairing of the WG, replanning of the Design Team
work, and report to the OPS Area open meeting
https://datatracker.ietf.org/doc/minutes-124-green-
202511071930/
https://datatracker.ietf.org/doc/slides-124-green-ietf-
124-green-wg-chair-slides/
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https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003011_M_614_European_Trusted_Data_Framework_First_semestrial_repor.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003011_M_614_European_Trusted_Data_Framework_First_semestrial_repor.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003011_M_614_European_Trusted_Data_Framework_First_semestrial_repor.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003030r1_Draft-TR104_177_v0_0_3__Landscape_of_relevant_standards_and_.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003030r1_Draft-TR104_177_v0_0_3__Landscape_of_relevant_standards_and_.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003030r1_Draft-TR104_177_v0_0_3__Landscape_of_relevant_standards_and_.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003030r1_Draft-TR104_177_v0_0_3__Landscape_of_relevant_standards_and_.zip
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003040_TC_DATA_Intro_to_IALA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003040_TC_DATA_Intro_to_IALA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003040_TC_DATA_Intro_to_IALA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002025_Liaison_Statement_with_IALA.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002025_Liaison_Statement_with_IALA.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002025_Liaison_Statement_with_IALA.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)002025_Liaison_Statement_with_IALA.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000139_Introductory_slides_on_TC_DATA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000139_Introductory_slides_on_TC_DATA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000139_Introductory_slides_on_TC_DATA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)000139_Introductory_slides_on_TC_DATA.pptx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://docbox.etsi.org/DATA/DATA/05-Contributions/2025/DATA(25)003004_DATA_03_-_Draft_Meeting_Report.docx
https://datatracker.ietf.org/meeting/124/materials/slides-124-hackathon-sessd-yang-provenance-signatures-integrated-with-the-kafka-schema-registry-00
https://datatracker.ietf.org/meeting/124/materials/slides-124-hackathon-sessd-yang-provenance-signatures-integrated-with-the-kafka-schema-registry-00
https://datatracker.ietf.org/meeting/124/materials/slides-124-hackathon-sessd-yang-provenance-signatures-integrated-with-the-kafka-schema-registry-00
https://datatracker.ietf.org/doc/minutes-124-green-202511071930/
https://datatracker.ietf.org/doc/minutes-124-green-202511071930/
https://datatracker.ietf.org/doc/slides-124-green-ietf-124-green-wg-chair-slides/
https://datatracker.ietf.org/doc/slides-124-green-ietf-124-green-wg-chair-slides/

https://datatracker.ietf.org/meeting/124/materials/slid
es-124-opsarea-02-sate-of-ops-nation-01

New version and update on draft-ietf-opsawg-yang-

provenance
03/11/ IETF o https://datatracker.ietf.org/doc/draft-ietf-opsawg-
Contribution
2025 OPSAWG yang-provenance/
https://datatracker.ietf.org/doc/slides-124-opsawg-
applying-cose-signatures-for-yang-data-provenance/
Intro to ETSI at IAB-Open
05/11/ https://datatracker.ietf.org/meeting/124/materials/slid
IETF IAB Leadership es-124-iabopen-etsi-update-01
2025
https://datatracker.ietf.org/meeting/124/materials/min
utes-124-iabopen-202511061630-00
New version and update on the inventory entitlement
draft
06/11/ ETE VY WG | Contribution https://datatra.cker.ietf.f)rg/doc/draft—ietf-ivv-
2025 entitlement-inventory/
https://datatracker.ietf.org/doc/slides-124-ivy-03-
entitlement-inventory/
Update on the achievements and proposal on future of
ZSM activities https://docbox.etsi.org/ISG/ZSM/05-
25/11/ CONTRIBUTIONS/2025/ZSM(25)000252 The Automati
ETSI ZSM Leadership on_Aspire UGR.pptx
2025 .
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000258 ZSM 33 Meeti
ng Report.docx
PoC#16 introduction to final report:
https://docbox.etsi.org/ISG/ZSM/05-
26/11/ CONTRIBUTIONS/2025/ZSM(25)000242 Poc 16 updat
ETSI ZSM Publication e prior to final report.pptx
2025 i
https://docbox.etsi.org/ISG/ZSM/05-
CONTRIBUTIONS/2025/ZSM(25)000258 ZSM 33 Meeti
ng Report.docx
Brainstorming with the ETSI OCG on the creation of a
specific group on network technologies, incorporating
the ZSM work items
27/11/ . .
2025 ETSI ZSM Leadership | https://docbox.etsi.org/Board/2025 Board/BOARD(25)
Networks02 001 Draft agenda.docx
https://portal.etsi.org/ngppapp/ContributionCreation.a
spx?primarykeys=325230
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Annex 4: Partners’ Individual Exploitation Plans

NOVA

NOVA (NOVA Telecommunications Single Member SA)
Executive summary

NOVA, part of the United Group, is one of Greece’s leading telecommunications providers, offering
broadband internet, pay-TV, fixed and mobile telephony services to residential and business
customers. With a strong focus on digital transformation, NOVA is actively investing in advanced
network infrastructure and service innovation, including 5G and edge computing.

As both the coordinator of the ACROSS project and a key technical contributor, NOVA has a clear
and pragmatic strategy for exploiting the project outcomes. Their focus is on internal adoption and
operational enhancement, leveraging both their own developments (such as the Zero-Trust
Connectivity Client) and results developed by other consortium partners.

NOVA sees strategic value in integrating ACROSS capabilities into its infrastructure and service
management workflows, particularly in the context of telecom-grade orchestration, service
automation, and secure connectivity across distributed domains. The project results align with
NOVA'’s priorities in enhancing orchestration functionality, improving operational efficiency, and
maintaining alignment with evolving standards and vendor offerings.

NOVA does not position itself as a product or IP owner but as a strategic integrator and adopter of
innovative, interoperable orchestration capabilities developed in collaborative research
environments. Its exploitation approach centres on operational deployment, strategic alignment
with vendor ecosystems, and incremental enhancement of its orchestration framework to better
serve emerging 5G and edge service demands.

Description of the Exploitable Assets Developed by the Partner
Zero-trust connectivity (ZTC) client

The Zero-Trust Connectivity (ZTC) Client is a client-side software package that enables secure,
encrypted connections between domains and the ACROSS network via the Zero-Trust Fabric. It
ensures that services are exposed only with explicit permission and uses robust encryption.

In addition to developing the Zero-Trust Connectivity (ZTC) Client, NOVA has contributed to the overall
delivery and integration of ACROSS platform components by providing infrastructure and
implementation support, particularly for the Storage and Communication services. This role has been
essential to the deployment, validation, and testing of these components in realistic telecom
environments.

Exploitation routes

Specifically, NOVA intends to support the further development of the ACROSS platform and services
through participating in joint projects with the respective Consortium partners. Subject to achieving
TRL9 and successfully standardising the respective services and components, NOVA intends to
promote those for inclusion in vendors’ products and services and, respectively, to integrate them in
its own service portfolio.
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e Collaborate with vendors to explore commercial implementation paths of ACROSS-compliant
features, ensuring that integration is realistic within operational constraints and existing
vendor roadmaps.

¢ Internally implement key ACROSS orchestration enablers, particularly the ACROSS Cross-
Domain Orchestrator (ACDO) and the ACROSS Multi-domain Service Orchestrator (AMSO), to
enhance its orchestration stack for service lifecycle management, targeting event-based
services, content delivery, and enterprise 5G solutions.

e Adopt the Zero-Trust Connectivity (ZTC) mechanisms developed within ACROSS to reinforce
secure, distributed service provisioning and align with trusted computing principles across
telecom-grade edge environments.

e Disseminate and standardise through indirect contributions, by aligning infrastructure
capabilities with standardisation efforts (e.g. ETSI OpenSlice, ETSI TFS), though without
directly leading standardisation activities.

e Enhance internal competencies through participation in ACROSS, particularly in the areas of
Al-enabled orchestration, secure service exposure, and cloud-edge continuum management,
thereby strengthening NOVA's long-term technical and innovation capacity.

Standardisation

NOVA'’s contribution to standardisation in ACROSS is indirect, focusing on adoption rather than active
participation in standards bodies. It supports alighment with emerging standards (e.g. ETSI OpenSlice,
ETSI TFS) to ensure compatibility with vendor ecosystems. Any integration of ACROSS components
into NOVA's services will depend on adherence to standardised interfaces, with standardisation seen
as essential for vendor uptake.

Commercial exploitation

Market Analysis
Target sectors

As a national telecom operator, NOVA targets a broad range of sectors within the Greek market.
ACROSS solutions align with the following customer segments:

e Enterprise and Business Clients in Greece — including logistics, retail, banking, and industrial
sectors seeking secure and intelligent connectivity solutions such as private 5G, edge
computing, and automated network services.

e Media & Event Broadcasting — supporting high-bandwidth, low-latency services for live
events, entertainment, and sports broadcasting within Greece.

o Smart Cities and Municipal Authorities — offering orchestration and connectivity support for
urban services like mobility, utilities, and emergency communications.

o Residential and Mobile Consumers — improving quality of service and user experience
through network automation, predictive analytics, and more efficient resource allocation.

Market Trends & Drivers

In the context of Greece’s digital transformation and telecom landscape, the key trends and drivers
relevant to ACROSS adoption by NOVA include:
e Growing Demand for Enterprise Digitalisation - especially among medium-sized and public
sector organisations seeking modern connectivity and automation solutions.
e Operational Efficiency Pressure - like many operators in smaller national markets, NOVA faces
pressure to streamline service management and reduce operational costs, which supports the
adoption of zero-touch orchestration and Al-enabled analytics.
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e Security and Trust as a Differentiator - enhanced security capabilities, such as the Zero-Trust
Connectivity (ZTC) developed within ACROSS, offer a strategic advantage for NOVA in both
enterprise and government markets.

Competition

Within Greece, NOVA’s main competitors include:
e OTE (Cosmote) — the dominant national operator with extensive 5G rollout and strong
integration with Deutsche Telekom.
e Vodafone Greece — a well-established player with a large enterprise client base and
international backing.

In the enterprise and public sector space, NOVA also faces indirect competition from international
integrators and cloud providers (e.g. Cisco, AWS, Microsoft) who partner with local actors for edge
and digital service delivery.

By integrating ACROSS technologies, NOVA will seek to differentiate its service offerings in Greece
through enhanced orchestration, security, and automation, while preparing its infrastructure for
alignment with broader United Group strategies and future EU digital market integration.

Business model and revenue streams (potential exploitable routes)

NOVA does not seek to commercialise ACROSS components as standalone products. Instead, it focuses
on internal adoption of ACROSS technologies to enhance service delivery, operational performance,
and customer experience in its telecom infrastructure. Commercial value is derived through service
differentiation, cost efficiencies, and improved competitiveness in the Greek market.

Business models

1. Strategic partnerships with vendors
e NOVA intends to influence its vendors to adopt and support standardised ACROSS
components (once mature/standardised), so these can be integrated into commercial
products NOVA will deploy.

2. Internal implementation in business processes
e ACROSS orchestration enablers (e.g. AMSO, ACDO) are seen as tools to improve automation
and service orchestration across NOVA’s mobile and fixed networks. Internal knowledge
acquisition for future orchestrators
e Al-driven and analytics components are intended to improve network performance, predict
failures, and inform future capacity planning.

3. Joint participation in funded R&D or innovation projects
o NOVA explicitly mentions its interest in continuing collaboration with ACROSS partners in
future EU-funded projects, supporting further development and integration of the platform.

4. Service offering enhancement (indirect revenue model)
e ACROSS components are expected to underpin new or improved service offerings, such as
enhanced mobile experience, enterprise connectivity solutions, or support for event-based
content delivery.

Revenue streams (both direct and indirect)
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e Service differentiation and competitive advantage in the national telecom market through
more intelligent, secure, and automated network capabilities.

e Operational cost reduction through automation (reduced manual configuration, better fault
prediction, and lifecycle management).

e Higher service reliability and performance, improving customer satisfaction and reducing
churn, especially in enterprise and business segments.

e Eligibility and alignment with EU/national investment programmes (e.g. smart city or digital
transition initiatives), by incorporating ACROSS components into infrastructure supported by
public funding.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Focus: Product development and validation through trials and infrastructure integration.

Strategic objective: To validate the ACROSS components in pre-commercial environments, achieve
vendor-aligned implementation (e.g. influence vendors’ roadmap), and prepare internal teams for
integration into operational workflows.

D] ¢=Yo aelo] [EleTe] =N [oT M1 Telsf-8 Yes: NOVA intends to participate in joint R&D activities with ACROSS
partners partners beyond the project, particularly to further mature and test the
orchestrator components (ACDO, AMSO) and ZTC client.

U A E e EICTNAUNEVEIN Yes: Leveraging national funding instruments in Greece, particularly those
investment programs aligned with 5G and smart infrastructure, and EU-supported programmes
that align with telecom innovation.

ANWi=Toti o) BNO] M VAW Y/ o [-Be] i Yes: SNS JU calls are especially relevant for continuing the platform evolution
funding opportunities and reaching deployment-grade maturity.

| SYE aloNoTof Lol RV IIi[<IRIEN o) Yes: NOVA indicated interest in Horizon Europe follow-ups and co-funded
oIS VR LW [e\VE e aWel Elafolss I innovation paths with industry and research partners.

Medium-term (M36-5 years post-project) — reaching TRL9

Focus: Commercialisation and integration into NOVA’s operational service portfolio.

Strategic objective: To become an early adopter and reference user of standardised ACROSS
technologies integrated into commercial vendor products, enhancing NOVA’s operational capabilities
and service differentiation in the Greek market.

HE1 [ a6 Yes: Subject to achieving product market maturity (TRL9), NOVA plans to embed
IR ELEAYi W ACROSS-enabling capabilities (when they become products) into its service offerings,
customers particularly for business and enterprise customers (e.g. enhanced connectivity, private
5G) and event-based services (media delivery, sports).
Performance J Yes: NOVA does not intend to develop or productise components itself, but will support
final software deployment validation and integration through internal testing and feedback loops,
especially in coordination with vendors.
Strategic Yes: NOVA clearly stated its intention to work with vendors to promote inclusion of
collaborations ACROSS-compliant features in product roadmaps, provided that the components
achieve standardisation and TRL9.

Barriers to exploitation and mitigation strategies

Barrier Mitigation

Dependency on vendors for implementation — | Continue collaboration with vendors, promote

NOVA relies on external vendors (e.g. Ericsson) for | standardisation of ACROSS components, and align
timing with vendors’ product roadmaps.
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Barrier Mitigation

the inclusion of new orchestration or ZTC features
into deployable products.

Uncertainty around timing and maturity of ACROSS
components reaching TRL9 - Integration is
conditional upon successful completion and
standardisation.

Active participation in follow-up projects; internal
testing and trials; continuous assessment of
component readiness.

Risk of low internal awareness and skill gaps in
integrating Al-based orchestration

Capacity building through involvement in ACROSS;
internal upskilling; knowledge transfer through trials

and EU projects.

Monitoring and KPI

Expected internal impacts

CEVELUER T Te {1l While NOVA does not expect direct revenue from commercialising ACROSS
components, enhancing its orchestration and secure service delivery capabilities is
expected to lead to increased competitiveness in the Greek market, enabling new

revenue opportunities from enterprise and business customers.

for the beneficiary

Cost
potential

Jd[nlF£1delsM ACROSS orchestration, automation, and Al-based monitoring components are
expected to result in lower operational costs, through reduced manual

interventions, improved fault management, and more efficient service deployment.

Headcount

{{)ils8 No significant increase in headcount is expected. Instead, NOVA plans to focus on
potential

upskilling existing personnel to operate and manage the new orchestration
capabilities.

Advancements of
knowledge and skills

ACROSS participation contributes to internal capacity building, particularly in areas
such as secure orchestration, Al-driven automation, and integration of standard-
based architectures. This will strengthen NOVA’s technical expertise and innovation
readiness.

Reputational benefits As project coordinator and active infrastructure contributor, NOVA’s visibility and
role in ACROSS strengthen its reputation as an innovation-oriented telecom

operator within Greece and the EU R&I ecosystem.

Participation in ACROSS positions NOVA to influence vendor roadmaps and access
follow-up EU funding opportunities, particularly under the Smart Networks and
Services Joint Undertaking (SNS JU).

Expected external impacts

Benefits to society in
general

NOVA'’s use of products based on ACROSS components such as secure orchestration
and zero-trust connectivity will enhance the resilience and trustworthiness of
telecom infrastructure in Greece. This contributes to improved quality and
reliability of digital services for citizens and businesses, particularly in contexts like
public events, media broadcasting, and emergency services.

Benefits for the
research/scientific

community

While NOVA is not a research entity, its infrastructure role in validating ACROSS
components (e.g. ZTC, orchestration, Al-driven analytics) supports real-world
testing and feedback, contributing indirectly to the refinement of technologies
developed by academic and R&D partners.

Broader economic

benefits

By integrating more advanced, secure, and automated orchestration technologies,
NOVA can strengthen the competitiveness of the Greek telecom market, offer more
attractive services to enterprise and public sector customers, and potentially
accelerate digitalisation across various sectors (e.g. logistics, media, smart
infrastructure).

Other benefits
environmental)

([lilM The automation and optimisation capabilities enabled by ACROSS orchestration,
telemetry, and analytics can lead to more efficient network resource utilisation,
potentially resulting in energy savings and reduced emissions from infrastructure
operations. While not a primary focus, these are relevant secondary environmental

benefits.
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ERI-LMI (L.M. Ericsson Limited)
Executive summary

Ericsson is a global leader in telecommunications technology and services, providing infrastructure,
software, and solutions to service providers across mobile networks, with a strong focus on
advancing 5G and shaping the evolution towards 6G. The company’s strategic direction includes
intelligent network management, automation, and secure service orchestration to support the
digital transformation of industries worldwide.

In the ACROSS project, Ericsson acts as a technical partner and co-leads, together with WINGS, the
development of the platform’s core automation services. Their contributions include the design and

implementation of zero-touch policy execution, service adaptation, and event handling

mechanisms, as well as technical input to the orchestration architecture. Ericsson has also
supported the evaluation of functionalities related to telemetry and Al-based orchestration from
an industrial applicability perspective.

Looking ahead, Ericsson intends to exploit the knowledge and insights gained through ACROSS by
internal dissemination to engineers and product teams, strengthening internal R&D and informing
future product development. The results will be assessed for integration into Ericsson’s network
management solutions, especially where they support automation, standardisation, and alignment
with evolving operator requirements in post-5G and emerging 6G contexts. The collaboration also
serves Ericsson’s broader goal of enhancing strategic partnerships and EU research engagement.

Description of the Exploitable Assets Developed by the Partner

Ericsson co-led the development of Automation service category in ACROSS service catalogue. The
following results were delivered:

Zero-Touch Policy Executor

The Policy Executor receives inputs from the Event Handler and translates them into API calls based
on SLA rules. It uses these pre-defined policies and interfaces with users using TM Forum-compliant
APIs (SLA Management). This allows for dynamic enforcement of SLA policies based on system events.

Zero-Touch (User/Network) Service Adaption

These modules translate events into service/resource management actions-e.g., modifying a service
order or updating service inventory. They interface with the ACDO/AMSO orchestrators, maintaining
the same abstraction across domains.

Automation event handler

The Event Handler listens for Kafka messages from Al / Analytics, and S&T modules, determines
whether a service or policy adaptation is needed, and forwards the event to the appropriate
automation component.

Zero-Touch Policy Adaptation
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This module enables the automatic adaptation of orchestration policies in response to events or
predictions from the system, without human intervention. It determines whether policy changes
should be applied within a single domain or across multiple domains, and interfaces accordingly with
the respective orchestrators (AMSO or ACDO).

While Ericsson did not contribute to the development of other specific services/components beyond
automation, they expressed strong interest in:
e Al and Analytics components, including datasets generated in ACROSS
e Energy-efficient mechanisms relevant to internal initiatives like WARAN
e Collaborative use of data and results for future research and potential integration in Ericsson
products

Exploitation routes

Ericsson's selected exploitation routes in the ACROSS project focus on leveraging knowledge,
supporting standardisation, and contributing to long-term innovation pathways. Below is a summary
of their confirmed intentions:

e Commercial Exploitation (Internal Use and Innovation Transfer) - Ericsson plans to integrate
knowledge gained from ACROSS into internal research and product development processes.
They aim to enhance future orchestration capabilities, particularly in automation, aligning
with long-term commercial solutions.

e Contribution to Standardisation - Ericsson co-led Task 6.2 on standardisation and oversaw
the contribution to relevant SDOs such as ETSI ZSM, ETSI NFV, and 3GPP SA5. These
contributions focus on aligning ACROSS developments with evolving industry standards in
zero-touch network and service management. Standardisation is important for enabling the
adoption of innovative solutions and ensuring uptake. Any inclusion of ACROSS-compliant
components into solutions would be contingent on those components being standardised.

e Contribution to Open Science - Ericsson expressed support for enabling broader access to
results, where feasible, particularly those relevant to automation, to facilitate further research
and collaborative innovation.

Standardisation

Ericsson has played a leading role in standardisation within the ACROSS project, acting as co-lead of
Task 6.2 on standardisation. Throughout the project, Ericsson directly contributed to several key
standardisation bodies, including ETSI ISG ZSM (Zero-Touch Network and Service Management), ETSI
ISG NFV (Network Functions Virtualisation), 3GPP SA5 (Telecom Management), and the O-RAN
Alliance (WG 2, 6, and 10). These contributions supported the alignment of ACROSS developments
with ongoing industry efforts in service orchestration, automation, conflict detection, and intelligent
management of 5G and beyond networks.

Looking forward, Ericsson considers standardisation a strategic priority and a necessary enabler for
the adoption of innovative orchestration components in commercial solutions. The company has
indicated that the inclusion of ACROSS-compliant modules in future vendor offerings will depend on
their alignment with established standards. Continued engagement with standardisation bodies will
support Ericsson’s objectives in ensuring interoperability, facilitating vendor uptake, and reinforcing
its position in the development of scalable, zero-touch orchestration frameworks.
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Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

Ericsson primarily targets telecommunications operators and large enterprise customers for its
network automation and orchestration offerings. Within ACROSS, the focus is on technologies that
can support these stakeholders with advanced zero-touch service management and intelligent
orchestration capabilities. The relevance of automation components developed in ACROSS aligns with
Ericsson’s interest in serving sectors where service assurance, orchestration, and lifecycle automation
are critical.

Market Trends & Drivers

Key trends relevant to Ericsson’s exploitation interests include the acceleration of 5G deployment,
increased adoption of Al and automation in network management, and the shift towards zero-touch
service operations. The market for 5G automation is noted to be growing significantly, with a forecast
increase from USD 2.3 billion in 2021 to USD 10.3 billion by 2026. These trends underline a clear
demand for orchestrated, intelligent, and interoperable systems - which the ACROSS results directly
support, particularly in the areas of policy-based automation and Al-driven service adaptation.

Competition

Ericsson operates in a highly competitive environment with major players such as Nokia, Huawei,
Cisco, IBM, and Samsung also offering network automation, orchestration, and Al-based management
solutions. The market is characterised by intense innovation cycles and high R&D investment. The
ACROSS results strengthen Ericsson’s position by contributing to its strategic goals in zero-touch
orchestration and standards-aligned automation, allowing it to differentiate through deeper
integration, open interfaces, and advanced service intelligence capabilities. 2

Business model and revenue streams (potential exploitable routes)
Business models

Ericsson’s exploitation of ACROSS results is expected to follow a model of internal adoption, capability
enhancement, and potential future integration into commercial offerings in the area of network
orchestration and automation. Ericsson confirmed that their involvement in ACROSS focuses on
advancing internal knowledge and technology for automation services, and potentially informing
future development of management products. The organisation has not yet committed to specific
commercial offerings but confirmed that selected components (developed internally or by other
partners) may be evaluated post-project for potential integration into products.

Revenue streams/Exploitation routes

e Internal evaluation/implementation in existing or future Ericsson products in network
management and automation

e Strategic partnerships with other industry players to co-develop or integrate ACROSS-based
automation mechanisms into broader orchestration solutions

2 For more information, please see Market analysis section in D6.2 Mid-term Dissemination, Communication and
Exploitation Report
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e Further research and participation in future Horizon/JU-SNS calls to mature the TRL level of
selected ACROSS components and validate them in vertical use cases

Exploitation Dependencies

Ericsson has indicated that final decisions on commercialisation will be made by internal product and
business units post-project, depending on technical readiness and relevance of the developed
components. Meanwhile, the automation category components developed by Ericsson in ACROSS will

be support further research, standards alignment, and potential third-party adoption.

Go-to-Market Strategy

Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct collaboration
among partners

workshop.

Yes: Ericsson is actively participating in discussions on potential joint exploitation of
selected ACROSS components. They are open to identifying exploitable results of
interest and exploring collaborations, as discussed during the joint exploitation

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

Strategic
collaborations

Yes (in principle, to kick off the launch of the product and further increase the visibility and
value of the offered solutions): Ericsson emphasised that involvement in ACROSS
strengthens collaborations with key actors in the European 5G/6G ecosystem and helps
inform internal product development priorities.

Barriers to exploitation and mitigation strategies

Barrier Mitigation

Internal Adoption Uncertainty - Ericsson’s
exploitation path depends on internal dissemination
and subsequent evaluation by other business or
product development units. There is currently no
guarantee that any component will be adopted.

Internal Dissemination of Results - Ericsson will
ensure internal sharing of ACROSS knowledge across
departments, including engineers, managers, and
product development leads, to raise awareness and
explore potential relevance for integration.

Lengthy and Complex Internal Processes - Ericsson,
being a large organisation, requires extensive
internal procedures before results from research
projects can be integrated into commercial products.
This includes alignment with internal roadmaps,
compliance, and technical evaluation cycles.

Towards the end of the project, ACROSS outcomes
will be presented internally within Ericsson to identify
specific business units that may be interested in
adopting or adapting the results.

Even if not adopted in current products, the insights
and mechanisms developed in ACROSS are expected
to feed into future research initiatives and EU
collaborative projects where Ericsson is involved.

Limited Direct Control Over Open Sourcing - Ericsson
confirmed that they cannot independently open
source the ACROSS automation components.

Alternative routes will be sought, potentially through
other ACROSS partners.

Monitoring and KPI

Expected internal impacts

Revenue implication for the
beneficiary

No direct revenue impact has been indicated at this stage.

Cost optimisation potential

orchestration.

Yes: The automation components developed in ACROSS are recognised as
supporting cost efficiency through zero-touch service management and
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Headcount growth potential No: No increase in headcount is expected; however, internal teams will be
involved in evaluation and knowledge transfer.

AGAERCT TN M QI Yes: The project contributes to internal upskilling and knowledge
and skills dissemination across engineering and product development teams

Reputational benefits Yes: Participation in ACROSS strengthens Ericsson’s position in European
collaborative research for 5G and 6G technologies.

Other Yes: Automation components demonstrated towards standardisation bodies
such as ETSI ZSM.

Expected external impacts

Benefits to society in general Yes: The adoption of ACROSS automation components is expected to
improve the reliability and responsiveness of 5G and future 6G networks.
This contributes to better quality of service, supports digital connectivity,
and can enable more resilient infrastructure across society.

Benefits for {2 Yes: ETSI ZSM demo.
research/scientific community

Broader economic benefits Yes: By contributing to the development of standardised, scalable
automation solutions, Ericsson helps enhance the overall performance and
scalability of 5G/6G infrastructures. This may lead to increased service
offerings, the enablement of new use cases, and innovation across vertical
sectors.

Other benefits (([(dM Yes: The automation components may help optimise network operations
environmental) and reduce manual intervention, which in turn can lead to energy savings
and more sustainable resource use in network infrastructure. Depending on
the energy source, this could contribute to lower greenhouse gas emissions.
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NEC

NEC (NEC Laboratories Europe GmbH)
Executive summary

NEC Laboratories Europe GmbH (NEC) is the European research arm of NEC Corporation,
headquartered in Heidelberg, Germany. The organisation focuses on cutting-edge research and
innovation in areas such as artificial intelligence, secure systems, and future network technologies
including 5G and 6G. Its mission is to bridge academic research and industrial applications,
contributing to NEC’s global strategy by generating advanced technologies and influencing
standardisation efforts in emerging ICT domains.

In the ACROSS project, NEC contributed as a technology partner with expertise in security and
trustworthy Al. Their participation focused on strengthening secure orchestration mechanisms and
advancing methods for trusted execution and attestation within distributed environments.

NEC developed two key technical components in ACROSS: a node and container attestation service
and a secure container migration service, both aligned with enhancing trust in distributed
orchestration. In addition, the team conducted research on trustworthy Al, resulting in academic
publications related to adversarial robustness and resilient machine learning.

NEC's current exploitation focus is on internal knowledge transfer and scientific dissemination. The
developed components remain proprietary and are not planned for direct integration into NEC's
commercial product portfolio at this stage. However, internal dissemination and potential strategic
pitching to NEC’s corporate headquarters in Japan is planned, particularly for the container
attestation component, which shows promise for further research and possible long-term
commercial relevance, e.g., in secure satellite systems. Broader deployment in NEC’s business units
will depend on alighment with NEC Japan’s strategic focus on applied Al and cybersecurity.

Description of the Exploitable Assets

NEC co-led the development of Security and Trust (S&T) category in ACROSS service catalogue. The
following results were delivered by NEC:

(Node and Container) attestation

A service that verifies that a platform node is in a healthy, well-defined state using Trusted Platform
Modules (TPMs) and the Integrity Measurement Architecture (IMA). This service is based on Keylime.
Since IMA cannot be used for the attestation of a container, eBPF was used to develop a new and
more tailored solution to allow the attestation of containers, replacing the use of Keylime with a
custom implementation designed specifically for the ACROSS context.

Secure container migration

A service that safely transfers containers from compromised to trusted nodes. Migration is guided by
prior container attestation and relies on recording trusted snapshots of various container states in
time. NEC has developed code for creating these snapshots and restoring them in a different
container, plus its corresponding interfaces.

Exploitation routes

NEC’s exploitation strategy in ACROSS is primarily oriented towards internal research valorisation and
scientific dissemination. While there are no current plans for direct commercialisation, selected
results are being explored further through collaborative research and joint exploitation activities.
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e Scientific dissemination (Open Science): NEC contributed to ACROSS through high-impact
scientific publications, including three peer-reviewed papers related to secure and
trustworthy Al. These contributions strengthen the broader research community's
understanding of adversarial robustness and resilient Al architectures.

e Internal knowledge transfer and reuse: Results from ACROSS, particularly the container
attestation service, are being disseminated internally across NLE’s research teams through
regular meetings and may be pitched to NEC headquarters in Japan for potential strategic
uptake.

e Joint further research and development (KER7): NEC is interested in engaging in the joint
exploitation of “Verifiable ZTP processes” (KER7), focusing on secure workload migration and
execution verification. These activities are planned as part of potential follow-up Horizon
Europe research initiatives.

Commercial exploitation

Market Analysis
Target sectors

NEC Corporation positions itself globally as a provider of public safety, network infrastructure, and
enterprise digital transformation solutions, with a strong emphasis on government agencies,
telecommunications operators, and critical infrastructure providers. In the context of ACROSS, the
Security and Trust (S&T) services developed, such as container attestation and secure container
migration, are most relevant to sectors requiring trusted deployment environments, such as:
e Telecommunications operators deploying containerised functions across distributed 5G/6G
networks.
e Critical national infrastructure (CNI) sectors including space, defence, or energy, e.g. a
potential fit for secure satellite systems.
e Enterprise customers in highly regulated sectors requiring secure orchestration of sensitive
services across edge or cloud environments.

Market Trends & Drivers

NEC’s corporate strategy and marketing communications point to a clear focus on cybersecurity, Al-
enhanced infrastructure, and trusted communications as enablers of digital societies. Key drivers
shaping this direction include:
e The evolution to 5G and 6G, which increases the need for secure, scalable, and autonomous
orchestration solutions.
e Rising adoption of containerised network functions in telco environments, requiring
enhanced runtime trust and workload portability.
e A strong industry-wide shift toward zero-trust architectures, particularly in multi-tenant and
distributed computing environments.
e Growing importance of trusted Al in network operations, aligned with NEC Lab Europe’s
research focus on Al robustness and verification.

Competition (from NEC's global strategy perspective)

NEC operates in a highly competitive environment, facing global rivals in the telecom equipment,
cybersecurity, and Al-based orchestration spaces. In the area of Security and Trust for 5G/6G,
competitors include:
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e Traditional network vendors (e.g. Ericsson, Nokia, Huawei) offering secure service
orchestration platforms.

e Cloud-native and container orchestration vendors (e.g. Red Hat, VMware) integrating trusted
workload migration and runtime security.

e Specialised security providers working on attestation frameworks, trusted execution
environments (TEEs), and TPM-based zero-trust models.

NEC's differentiator is its integrated offering of Al, security, and telecom infrastructure, coupled with
its research capabilities in trusted Al and its role as both a technology developer and systems
integrator.

From the ACROSS project perspective, if the attestation and container migration services are further
matured and adopted, particularly through future research initiatives or alignment with NEC Japan’s
strategic priorities, they could position NEC competitively in the emerging market for secure
orchestration and trusted execution in 5G/6G environments. These components hold potential for
application in areas such as secure satellite systems and confidential workload migration, aligning with
broader industry trends toward zero-trust and resilient infrastructure.

Business model and revenue streams (potential exploitable routes)

The current exploitation model for NEC Laboratories Europe is research-centric, focused on internal
dissemination, scientific contribution, and exploration of future grant-funded projects. There are no
defined or active commercialisation strategies, licensing plans, or identified customer-facing revenue
streams associated with their ACROSS results at this stage.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct (o] |[Elsfo]=Nilo]s Yes: NEC is listed in the joint exploitation plans for:

among partners e KER?7: Verifiable ZTP processes

These include plans for joint further development activities focused on
confidentiality and verifiability features, aligned with potential follow-up
research proposals

VAN -Toti o) BoI MM VW AV/eI-BNeI Yes: NEC indicated interest in pursuing future Horizon Europe research projects
funding opportunities to continue the development of the attestation and migration components

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

S0l K aTaa (=1 g Lo} o [Te=To N s ET[a[SIEIYIida 8 No: NEC explicitly stated that the results will not be taken to

customers market at this stage. This, nevertheless, could change if NEC
Corp. requires so.
Strategic collaborations Yes (limited to research): NEC is interested in participating in

strategic collaborations in the context of joint further research
through the ACROSS consortium. These relate to further
advancing TRL of specific components (KER7), but not for
product launch or commercial visibility.

Barriers to (commercial) exploitation and mitigation strategies

Barrier Mitigation
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No immediate alignment with NEC Japan's
commercial strategy. This, nevertheless, could
change if NEC Corp. requires so. NEC Labs Europe
indicated that the components developed in ACROSS
(attestation and container migration services) are not
currently aligned with NEC Japan’s product roadmap,
which is a prerequisite for any commercial uptake.

Maintain internal dissemination of results within NEC
Laboratories Europe and continue to pitch promising
components (e.g. container attestation) to NEC Japan
as part of strategic review cycles. Components may
be reconsidered for commercial adoption if they align
with future priorities.

Research-focused  organisational role limits
commercial follow-up: the Security group in NEC
Laboratories Europe functions primarily as a research
organisation, with limited responsibility for
advancing immediate or high TRL solutions to
commercial deployment.

Focus on joint follow-up research activities,
particularly under Horizon Europe or SNS JU calls.
NEC is already engaged in further development of
ACROSS results (KER7) with other partners, helping to
increase technical maturity and demonstrate
relevance.

Missed opportunity to contribute to standardisation
efforts: NEC did not participate in standardisation
activities within ACROSS, in line with its strategic
focus on proprietary development. However, from
the project’s perspective, this represents a missed
opportunity to align NEC’s Security and Trust
components with emerging standards and to
influence relevant working groups (e.g. ETSI ZSM, TM
Forum, ETSI TFS), which could enhance visibility,
interoperability, and adoption by other stakeholders.

NEC, however, represents ACROSS in the 6G-IA
Security WG and led the project’s contribution to
their latest White Paper “Innovative Approaches for
6G Security: Challenges, Solutions, and Impact”,
where ACROSS (and NEC) contributed with a chapter
on an automated, zero-touch provisioning
framework for cross-domain services with robust
remote attestation mechanisms and Network Digital
Twins (NDTs) for realistic dataset generation, Al
model validation, and service optimisation.

In future collaborative research initiatives, NEC could
consider engaging indirectly in standardisation
through joint contributions with partners who are
already active in relevant bodies. This would allow
NEC to benefit from standards alignment where
strategically relevant, without compromising its
proprietary development model.

Monitoring and KPI

The following expected internal and external impacts refer specifically to the Security and Trust (S&T)
services that NEC has developed or contributed to within the ACROSS project, namely the container
attestation and secure container migration components.

Expected internal impacts

Revenue

No: the results developed in ACROSS (attestation and container migration services) are
notintended forimmediate commercial use, and there are no current plans to generate
revenue from these components

implication for the
beneficiary

No: NEC does not expect direct cost savings or internal cost optimisation resulting from
the ACROSS outcomes.

Cost optimization
potential

No: There is no anticipated growth in staffing or team expansion at NEC as a result of
their involvement in ACROSS.

Headcount growth
potential

Advancements of
knowledge and
skills

Yes: NEC highlighted advancements through their eBPF-based container attestation,
and in their research on adversarial robustness in Al systems. These technical results
contribute to internal capability building and have already supported scientific
publications, enhancing expertise within NEC Labs Europe

Yes: Through scientific dissemination, NEC has gained visibility, especially in the domain
of trustworthy Al. Three peer-reviewed publications contribute to NEC's research
profile and credibility in the field.

Reputational
benefits

Other Yes: NEC expects internal reuse of results across research teams in NEC Labs Europe,
with regular internal dissemination via monthly and bi-monthly meetings. There is also
potential for strategic presentation of selected components (e.g. container attestation)

to NEC headquarters in Japan for evaluation and possible future exploitation.
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Expected external impacts

EENSOSR e (5a Yes: The development of secure orchestration components, such as container
in general attestation and secure migration, could contribute indirectly to enhancing trust and
security in future digital infrastructures, which is a general societal benefit.

EENSOER TR )-8 Yes: NEC has made notable contributions to scientific research, especially in the area
research/scientific of trustworthy Al and robustness against adversarial attacks. At least three peer-
community reviewed publications were generated from ACROSS-related work. These outputs
directly advance the state of the art and provide valuable insights and methods to the
academic and research community

CITCE [T =Toolalo]aIlel Not expected in short or medium term
benefits

Other benefits Not expected
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e Telefonica

TID (Telefonica Innovacidn Digital)
Executive summary

TID is a global telecommunications provider operating in Europe and Latin America, offering fixed
and mobile connectivity and a wide array of digital services under its Movistar, 02, and Vivo brands.
Its strategic focus is on digital transformation, with a strong commitment to advancing innovation
in secure, intelligent, and automated networks, including leadership in 5G and contributions toward
6G development. TID’s innovation efforts align with open ecosystems and sustainability objectives.

In the ACROSS project, TID serves as a technical partner with responsibility for the development of
the Digital Twin Services, including the Network Digital Twin Manager component. These tools are
intended to support internal use cases such as emulating network behaviour, analysing
performance and security scenarios, and generating synthetic data to train and evaluate Al models.

TID’s broader exploitation interest in ACROSS results extends to several additional components
developed by other partners, particularly those related to telemetry services, automation enablers,
Al inference, and security functionalities. These components are considered highly relevant for
enhancing internal operational capabilities. TID does not plan to commercialise any ACROSS
components directly, but rather to integrate selected results into internal tools and workflows,
promote their use through internal demonstrations and training, and influence vendor roadmaps
and procurement through derived requirements. This indirect route to impact forms part of TID’s
strategy to adopt and scale innovations that align with its technology roadmap and support the
evolution toward fully automated, secure, and intelligent network infrastructures.

Description of the Exploitable Assets

TID led the development of the Digital Twin Services in ACROSS that provide a virtual representation
of extracts from real network infrastructures to support Al/Analytics model training and validation.

Network Digital Twin Controller

This service component is responsible for managing and orchestrating the execution of Digital Twin
scenarios. It allocates resources, deploys and configures emulated environments, and monitors the
progress of virtual network experiments. In ACROSS, it is implemented using the Kubernetes Network
Emulator (KNE), which enables dynamic scenario setup and teardown across Kubernetes clusters.

Network Digital Twin Instance

The instance emulates realistic network conditions to generate synthetic data used for training and
testing Al models. Its main advantage is repeatability - each scenario can be re-executed under
identical conditions, which helps validate Al tools and compare results. These instances are not
deployed on demand but are pre-configured and launched via the Digital Twin Controller.

In addition to leading the development of the Digital Twin Services, TID contributed to the design and
validation of several other ACROSS components, including intelligent telemetry, automation enablers,
and Al services, ensuring their relevance for operational deployment. TID also validated the mitigation
mechanisms and interfaces used in the DDoS mitigation component of the Security and Trust service.
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Exploitation routes

TID’s exploitation strategy is focused on internal adoption and strategic alignment with its broader

innovation roadmap, rather than direct product commercialisation. The results developed and

validated in ACROSS will primarily support internal operations, guide vendor requirements, and

contribute to the company’s standardisation and open science commitments.

Internal Commercial Exploitation (Non-productised Use): TID intends to integrate selected
ACROSS components, such as the Digital Twin Services, telemetry analysis tools, and Al
support modules, into internal tools and workflows. These will be used for network
performance monitoring, service assurance, and decision support within TID’s operational
environments.

Influencing Vendor Ecosystems via RfQs and Strategic Guidance: The validated ACROSS
results will serve as the basis for internal recommendations and technology requirements that
TID may include in Requests for Information or Quotations (Rfls/RfQs) issued to vendors. This
indirect route supports the adoption of ACROSS concepts through third-party commercial
solutions.

Contribution to Standardisation Bodies: TID is actively involved in several standardisation
bodies, including ETSI (e.g. ZSM, ENI, PDL, SAl), IETF (e.g. NMRG, NETMOD, RATS), and 3GPP.
The technical work carried out in ACROSS is aligned with TID’s ongoing efforts to shape
emerging standards in Zero-Touch orchestration, Network Digital Twins, Al, and security.
Commitment to Open Science: In line with TID’s open-source policy, the partner has
expressed its intention to release relevant ACROSS results (the Digital Twin Services and
synthetic dataset) under open licenses, unless otherwise restricted by internal guidelines. This
will support transparency, reusability, and uptake by external stakeholders.

Joint Exploitation Participation: TID intends to be contributing to several joint exploitation
routes identified in the project, particularly in the areas of orchestration, Al control loops,
telemetry, and security services. These routes are intended to support strategic
collaborations, promote interoperability, and further validate the developed solutions.
Support to TID Innovation Ecosystem: In addition to internal use, TID plans to promote
selected results through its innovation programmes, such as Wayra and Telefénica Open
Future, to explore opportunities for adoption by start-ups and partners within its
entrepreneurial ecosystem.

Standardisation

TID has actively contributed to standardisation activities within the ACROSS project, with a focus on

aligning its technical developments with relevant working groups and validating components in line

with ongoing standards efforts. TID's participation reflects its strategic commitment to shaping the

future of secure, automated, and intelligent network management.
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TID contributed to the validation of the DDoS mitigation mechanisms developed in ACROSS,
specifically aligning them with the ETSI TFS framework.

TID supported the ETSI ZSM, ETSI ENI, ETSI PDL, and ETSI SAI groups through its involvement
in ACROSS topics such as zero-touch orchestration, Al-based management, and secure
automation.

TID also aligned relevant work with IETF activities, including NMRG, NETMOD, and RATS,
particularly in areas related to telemetry, secure interfaces, and remote attestation.
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These contributions reinforce TID’s role in ensuring that ACROSS results are interoperable, standards-
compliant, and suitable for broader industry adoption.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

TID’s exploitation of ACROSS results targets primarily internal business units and affiliated service
providers within its global footprint. Indirect external target sectors include vertical industries,
operators, and system integrators through TID’s engagement in technology transfer and procurement
processes. Sectors such as smart manufacturing, loT-edge-cloud deployments, and 5G/6G service
providers are considered strategic domains for downstream adoption via TID’s industry partnerships.

Market Trends & Drivers

The continued evolution towards 5G and 6G networks is driving demand for intelligent, automated,
and secure orchestration solutions - key areas addressed by ACROSS. TID considers the integration of
these capabilities, including digital twins and synthetic datasets, essential for reducing operational
costs (OpEx), improving network reliability, and enabling proactive service management. The push for
open standards, support for third-party research, and alignment with EC initiatives (e.g. 6G-Al, SNS JU)
further shapes TID’s engagement in these emerging technology domains.

Competition

TID does not position itself in competition with infrastructure or service vendors; rather, these actors
are considered part of its broader ecosystem and essential to delivering network capabilities aligned
with TID’s strategic needs. Through initiatives like ACROSS, TID develops and validates key concepts,
such as digital twins, intelligent telemetry, automation, and Al-based orchestration, not for direct
implementation, but to define internal requirements that are then issued to vendors through
Requests for Information or Quotations (Rfls/RfQs). This approach enables TID to influence vendor
offerings and ensure that future products are aligned with its operational vision.

TID's investment in R&D and its commitment to open science and standardisation are central to this
strategy, aimed at increasing interoperability, avoiding vendor lock-in, and stimulating competition
among suppliers. At the same time, these efforts help TID maintain a strong competitive position in
its core business of telecommunications services, particularly in the context of 5G and future 6G
networks. In this regard, TID operates within a highly competitive landscape alongside other advanced
network operators, e.g. Vodafone, Orange, Deutsche Telekom, and BT, who are similarly reorienting
towards intelligent, secure, and automated service delivery targeting overlapping verticals and market
segments.

Business model and revenue streams

TID’s business model for exploiting ACROSS results is based on strategic procurement influence. By
validating and integrating components such as the Digital Twin Services, Al-based inference, and
intelligent telemetry into internal tools and workflows, TID defines technical requirements that are
subsequently included in Requests for Quotation (RfQs) to vendors. This approach is supported by
TID's active contributions to standardisation and commitment to open science, which ensure that
vendor offerings are interoperable, competitive, and aligned with the company’s strategic priorities.

Through this model, TID does not seek direct revenue from the ACROSS results but uses them to:
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e Reduce operational costs (OpEx) by enabling zero-touch operations, improving network
monitoring and troubleshooting, and reducing the time and resources required for Al model
validation and service deployment.

e Support revenue retention and growth by enhancing service quality, reliability, and
responsiveness, thus strengthening customer satisfaction and TID’s market position in a
competitive telecom environment.

In parallel, TID may further leverage these results through innovation programmes (e.g. Wayra) to
enable third-party commercial uptake, but this is not foreseen as a core revenue stream within their
own operations.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct collaboration
among partners

Yes: TID plans to collaborate with industrial partners and stakeholders to co-
design technically feasible and scalable commercial products based on ACROSS
results, particularly through internal PoCs and technology transfer activities.

Yes: While DIHs are not named explicitly, TID confirms the use of its
entrepreneurship initiatives, specifically Wayra and Telefénica Open Future, as
mechanisms to present and promote ACROSS innovations for adoption by start-
ups. These programmes play a similar role to DIHs in bridging research and market
by supporting early-stage tech ventures.

Collaboration with Digital
Innovation Hubs (DIHs)

yA\ai-Toiifo) Mol M AWAY/o[-MeI M Yes: TID has expressed interest in continuing to support standardisation and
funding influence ongoing EC initiatives such as 6G-Al and future SNS JU calls.

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

Establishment of direct
channels with customers

No: TID does not intend to sell ACROSS-based products directly. Instead, it uses
the results internally and transfers requirements to vendors via RfQs. These
vendors then implement solutions aligned with TID's operational needs.

No: TID confirms that these responsibilities fall to its technology vendors. TID
focuses on evaluating and recommending technology, not finalising software
artefacts internally

Performance of final

software

Yes: TID will continue to support strategic collaborations, especially by promoting
validated ACROSS innovations within its entrepreneurship programmes and
through open-source and standardisation initiatives to enable broader vendor
uptake. Additionally, TID intends to continue the development of the ACROSS
services and component through further research.

Strategic collaborations

Barriers to exploitation and mitigation strategies

Barrier Mitigation

Need for Maturity and Industrial Readiness of
ACROSS Components: Some components (e.g. Digital
Twin Services, Al modules) are not yet at TRL levels
suitable for operational deployment.

TID plans to continue the development post-project
to raise the TRL of selected components, supported
by internal evaluation and testbeds.

Organisational Complexity in Internal Dissemination:
Due to TID’s size, internal adoption requires
structured dissemination, internal promotion, and
alignment with strategic units.

Leverage close connections with the Global
Technology Office to guide dissemination and
integration of ACROSS results into strategic
roadmaps and internal training.

Dependency on Vendor Uptake for Final
Implementation: Success depends on whether
vendors integrate ACROSS-derived requirements into
their offerings.

Support open science and standardisation to
broaden the vendor base and encourage alignment
with TID’s operational needs. Use open sourcing of

121

Funded by
the European Union




ACROSS components to support vendor engagement
and standard adoption.

Monitoring and KPI

Expected internal impacts

REVELRUETTe [ ilelsM{eJ@ No direct impact in immediate future.
the beneficiary

Cost elod[lPENdfesM The Digital Twin Services are intended for internal use in network troubleshooting,
potential performance and security analysis, and Al model validation, which are areas
typically associated with reduced operational expenditure (OpEx) due to
improved efficiency and automation.

Headcount gl No direct impact in immediate future.
potential

Advancements )8 TID staff will use these services for validating new Al models and scenarios,
knowledge and skills implying internal capability building in Al/telemetry integration and network
emulation.

Reputational benefits The use of Digital Twin Services to define advanced vendor requirements and
demonstrate innovation within internal business units supports TID’s image as a
technologically leading operator.

Expected external impacts

EEN SR eTel[5a%  TID’s internal use of the Digital Twin Services and synthetic datasets aims to enhance
in general operational efficiency and service quality. This, in turn, enables faster and more reliable
network services for end users, contributing to improved connectivity experiences for
society at large. In particular, capabilities such as proactive issue detection, traffic
forecasting, and service reliability indirectly improve societal access to stable digital
infrastructure.

CISEN (R h[s8 TID intends to make synthetic datasets available to third parties to support research
research/scientific and evaluation of Al and telemetry technologies. This open access model is intended
community to stimulate external research and improve academic and industrial experimentation
in related areas.

LTI alo] il Through active participation in standardisation and open science, TID fosters a more
benefits competitive and diversified vendor ecosystem, which lowers market barriers and
drives innovation across the telecom sector. By standardising interfaces and opening
up its requirements via RfQs, TID helps accelerate the industrialisation of advanced
5G/6G capabilities, promoting broader economic activity among suppliers and
integrators.

(O] [IM MM TID anticipates OpEx reduction and more efficient network planning as a result of
environmental) integrating Al and digital twin tools. Improved forecasting of traffic and proactive
maintenance capabilities can reduce unnecessary hardware expansion and energy use,
contributing to environmental sustainability through more efficient infrastructure
management.
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cttc’

Centre Tecnologic de
Telecomunicacions de Catalunya

CTTC (Centre Tecnologic De Telecomunicacions De Catalunya)
Executive summary

The Centre Tecnologic de Telecomunicacions de Catalunya (CTTC) is a public research institution
based in Barcelona, Spain, focused on generating and transferring advanced knowledge in the field
of telecommunications. In the area of 5G/6G, CTTC follows a strategic approach centred on enabling
next-generation networks through cutting-edge research, standardisation alignment, and
collaboration with industry. It maintains a strong emphasis on experimental infrastructure, open
science, and technology transfer to public and private stakeholders, with activities spanning SDN,
NFV, network intelligence, and security.

Within ACROSS, CTTC acted as a technology partner responsible for providing and evolving a testbed
environment that supports integration, experimentation, and validation of developed services.
CTTC led Work Package 4 on Zero touch, Intelligent and Secure Orchestration enablers, and strongly
contributed to Task 4.4 on Security and Trust, contributing to the design and development of key
enablers in secure orchestration, while supporting multi-partner integration efforts through its live
infrastructure.

CTTC contributed to the development of a suite of security services, including DDoS detection and
mitigation mechanisms and the Security and Trust Sidecar. These components were designed for
integration with orchestration workflows and align with ETSI and IETF standardisation efforts.
Additionally, CTTC enhanced its existing testbed with virtualisation capabilities and integrated zero-
touch and secure orchestration features, creating a more flexible and reusable infrastructure.

CTTC’s exploitation strategy is focused on knowledge securing, knowledge dissemination, further
research, and contribution to open-source and standards. The enhanced testbed will continue to
be used in future projects and collaborations with mobile network operators and other
stakeholders. The security components developed will be released as open-source, serving as a
basis for continued development in subsequent research projects. CTTC also plans to explore
partnerships or spin-off collaborations to mature these components toward market adoption, while
positioning the outcomes for inclusion in relevant standardisation frameworks.

Description of the Exploitable Assets

CTTC led the development of several assets within the Security and Trust (S&T) category of the ACROSS
service catalogue and contributed significantly to the enhancement of the project’s testbed
infrastructure. The following results were delivered by CTTC:
o DDoS Detection: A service that detects Distributed Denial-of-Service (DDoS) attacks using Al-
generated classification of traffic flows, including probability scores and confidence levels.
Flows marked as potential DDoS are sent to the mitigation engine.
e DDoS Mitigation: A service that responds to detected attacks by correlating attack reports
with network topologies and deploying mitigation actions, such as access control list (ACL)
rules, via software-defined network security orchestrators.
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Open Security and Trust Orchestrator (OpenSTO) : An orchestration and enforcement
component for all S&T services. It manages security functions, coordinates DDoS detection
and mitigation, and enforces policies via a Decision Engine and Security Orchestrator.

Live Testbed for Secure Orchestration: CTTC evolved its experimental infrastructure into a
virtualised, flexible testbed integrated with the ACROSS platform. This asset enables testing
and demonstration of secure orchestration use cases and is maintained as a long-term facility
for future research and industry collaboration.

In addition, CTTC supported the design and implementation of multiple standards-based NorthBound

and SouthBound interfaces, additional workflows for supporting ACL management, and enhanced the

provisioning of connectivity services in ETSI TFS, all those contributions are focused on enabling ETSI

TFS to manage security functions. This work reinforces CTTC’s aim to promote standardisation and

open contributions in coordination with ETSI and IETF frameworks.

Exploitation routes

CTTC has selected a combination of research-driven and collaborative exploitation routes, focusing on
open science, contribution to standards, and future partnerships for commercial uptake. The selected

routes are:
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Knowledge securing: CTTC has secured adquired knowledge during OpenSTO development
with the following submitted patent: “NOVEL MASSIVELY DECENTRALIZED NETWORK
AUTOMATION FRAMEWORK, AND CORRESPONDING METHOD OF OPERATION”, pending of
resolution.

Further Research: CTTC intends to continue developing the ACROSS security components, the
ETSI TFS SDN controller, and testbed infrastructure through future funded research projects.
These assets provide a foundation for new use cases and extensions.

Open Science: CTTC has released the DDoS detection and mitigation suite as part of OpenSTO
- Open Security and Trust Orchestrator open-source software. This will support community
uptake, reuse, and contribution, aligned with CTTC’s non-profit mission and commitment to
transparency. Besides, all contributions developed by CTTC in the scope of ETSI TFS are open-
sourced by default.

Contribution to Standardisation: CTTC aligns its developments with ETSI ZSM, ETSI TFS, ETSI
PDL, and IETF standards. It aims to further develop the security components into a “Security
for Services” toolbox and contribute it as a module to ETSI TFS.

Use of the Testbed in Collaboration with Industry: The enhanced live testbed is a key
exploitable asset. It is already used in collaborations with industrial stakeholders (e.g., TID)
and will continue to be offered for experimentation and validation services.

Training and Knowledge Transfer: CTTC will use the knowledge and results from ACROSS to
deliver short courses, tutorials, and seminars to industry stakeholders. This supports skills
development and promotes adoption of advanced network orchestration practices.
Strategic Partnerships and Potential Spin-offs: While CTTC does not intend to commercialise
the developed results independently, it expressed interest in forming partnerships or
supporting spin-off initiatives to mature the TRL6 results toward TRL9 and eventual market
deployment.
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Standardisation

CTTC's contributions in ACROSS are fully aligned with its institutional focus on supporting
standardisation. The components it developed, particularly in the area of security and orchestration,
integrate and conform to existing ETSI and IETF frameworks. CTTC has clearly expressed its intention
to continue engaging in standardisation activities beyond the project, especially in domains related to
SDN and secure orchestration. This ongoing engagement is motivated by the dual objectives of
advancing research and ensuring compatibility and interoperability in future network environments.

The following key points highlight CTTC’s standardisation activities and intentions:

e Target Standards: CTTC aligns its developments with ETSI ZSM, ETSI TFS, ETSI PDL, and IETF,
particularly in the design of security and trust enablers.

e Use of Standard Interfaces: ACROSS components, such as the Security and Trust Sidecar,
make use of IETF specifications and ETSI TFS interfaces, ensuring interoperability and
compliance with emerging orchestration standards.

e Contribution Intentions: CTTC aims to evolve the developed security services into a "Security
for Services toolbox" and contribute it as a module to ETSI TFS, in collaboration with other
partners.

e Open Source and Standardisation Synergy: The DDoS detection and mitigation suite will be
released as open-source, with the intention to support community uptake and facilitate
standardisation alignment.

e Strategic Alignment: These efforts are consistent with CTTC’s broader mission, as stated on
their institutional website, to support technology transfer and open innovation through
contributions to standardisation initiatives.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

CTTC's enhanced testbed and security services are targeted toward network operators (e.g., MNOs)
and research and innovation stakeholders involved in 5G/6G network experimentation and secure
orchestration. The testbed has been used by TID and is intended for continued commercial and
collaborative use with similar actors.

Market Trends & Drivers

CTTC’s exploitation planning aligns with ETSI ZSM and TFS standardisation trends, particularly in the
context of security automation, DDoS protection, and zero-touch orchestration. The ability to rapidly
deploy secure and standard-compliant services within experimental or production environments is a
key driver influencing the design and use of their enhanced testbed and services.

Competition

Several other testbeds in Spain and across Europe provide services similar to those of CTTC and target
comparable customer segments. In Spain, the 6G-SANDBOX: node in Méalaga and the 6G Research and

3 https://www.keysight.com/gb/en/about/newsroom/news-releases/2023/0105-pr23-004-keysight-

coordinates-pan-european-6g-testbed.html
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Innovation Lab at the University of Malaga? focus on advanced experimentation in 5G-Advanced and
6G technologies, including Al-driven orchestration and digital twins. At the European level, prominent
facilities such as the 5G-Industry Campus Europe (Fraunhofer IPT, Germany)® and the Industry 4.0 5G
Testbed (Fraunhofer 11S)® offer comprehensive infrastructures for industrial 5G validation. These
initiatives, like CTTC's enhanced testbed, support experimentation, standard-aligned development,
and collaboration with telecom operators and vertical industry stakeholders.

Business model and revenue streams (potential exploitable routes)

CTTC does not plan to independently commercialise the results developed in ACROSS but foresees
value creation through collaboration, infrastructure access, and technology transfer. The following
potential exploitable routes have been identified:

e Service-Based Model — Testbed Access: CTTC’s enhanced testbed will continue to be offered
to industry stakeholders, such as mobile network operators, for experimentation, validation,
and demonstration of secure orchestration services.

e Technology Transfer and Licensing: Specializations of the security components developed
(e.g. DDoS detection and mitigation) and secured patent may be licensed to third parties as
part of CTTC's standard technology transfer strategy.

e Collaborative Innovation through Partnerships or Spin-offs: CTTC expressed willingness to
collaborate with external partners or support spin-off initiatives to bring ACROSS results from
TRL6 to higher maturity levels for eventual market deployment.

e Training and Capacity Building: CTTC will use the developed results in training activities, short
courses, and tutorials aimed at industry professionals to promote uptake and applied
understanding of secure orchestration.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Direct (o) |[ElsJo]cNilos Yes: CTTC explicitly indicated that further development and exploitation of the
among partners security services and testbed will require collaboration with other ACROSS partners,
especially for activities like standardisation contributions (e.g., to ETSI TFS) and to
reach higher TRL levels.

VNaig-oifo) s Mol MV Wi¥/o[-Weil Yes: CTTC indicated its intention to further develop the results in future
funding opportunities collaborative research projects, and the context of this was linked to Horizon
Europe and SNS JU calls, particularly to support the advancement from TRL6 to
TRL7.

Mid-term (M36-5 years post-project) — reaching TRL9

S ET [ aTag I ARG G (76l No: CTTC does not intend to commercialise the results independently, and no
channels with customers direct market channel development is described. Their focus is on research
use and technology transfer.

Performance of iillzI® No: see above note

software

Strategic collaborations Yes: CTTC expressed interest in forming partnerships or supporting spin-offs
as a means to bring the developed components to market readiness (TRL9),
acknowledging that they would not pursue this independently

4 https://itis.uma.es/en/the-6g-research-lab-victoria-network-is-inaugurated-at-uma-a-step-towards-the-

future-of-connectivity/
5

https://www.ipt.fraunhofer.de/content/dam/ipt/de/documents/Broschueren/5G-
Industry%20Campus%20Europe.pdf
6 https://www.iis.fraunhofer.de/en/ff/Iv/lok/5g/5g-bavaria/5g-testbed-industry.html
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Barriers to exploitation and mitigation strategies

Barrier Mitigation

Testbed scalability and maintenance: Sustaining and
upgrading the enhanced testbed for ongoing use and
industry collaboration require resources beyond
internal project funding.

CTTC plans to leverage future EU-funded research
projects and commercial collaborations (e.g. with
MNOs like TID) to ensure the continuous evolution
and use of the testbed.

Dependency on collaborative pathways to reach
higher TRLs: CTTC does not intend to commercialise
the results independently and relies on partnerships
or spin-offs to move from TRL6 to TRL9

CTTC actively supports collaborative innovation and
is open to forming strategic partnerships or
contributing to joint exploitation activities with other
ACROSS partners to ensure further development and
uptake.

Competitive landscape with overlapping technical
capabilities: Several advanced 5G/6G testbeds in
Spain and Europe offer similar experimental
environments and target the same vertical sectors
and telecom operators as CTTC's testbed.

CTTC differentiates itself by integrating cutting-edge
security and trust services (e.g. DDoS detection and
mitigation, Security Sidecar) into its testbed and
aligning its services with ETSI TFS/ZSM and IETF
standards, thereby strengthening its positioning in

collaborative research and pre-standardisation
experimentation

Monitoring and KPI

Expected internal impacts

Revenue implication
for the beneficiary

Cost
potential

optimization

Headcount
potential

growth

Advancements of
knowledge and skills

Reputational benefits

Yes (indirect): CTTC's enhanced testbed has been used by TID, and it is expected to
continue generating collaborative revenue streams through similar industry
validation and testing services

Yes: The integration of virtualisation capabilities and orchestration components into
CTTC's testbed infrastructure enables faster and more flexible deployments, reducing
time and resource costs for future experiments and collaborations. Additionally, the
DDoS detection and mitigation services developed by CTTC aim to help operators
reduce operational costs by enabling automated, intelligent threat response and
minimising downtime and manual intervention.

No direct impact in the immediate future.

Yes: The project results, especially in security and orchestration, will be used to
enhance training and knowledge transfer within the institution and to external
stakeholders through tutorials and seminars.

Yes: By contributing to cutting-edge security enablers and aligning with ETSI/IETF
standardisation, CTTC enhances its visibility in the research and innovation
ecosystem, reinforcing its position as a leading telecom research centre. Increased
reputation is also expected as CTTC can now offer a broader range of services through
its enhanced, security-integrated testbed infrastructure.

Yes: The ACROSS results will be released as open-source, supporting CTTC's mission
in open science and enhancing its role in pre-standardisation research and
collaborative innovation. Additionally, the project has contributed to improving the
testbed, both in terms of infrastructure and service capabilities, for future offerings,
making it more attractive for research and industry collaborations.

Expected external impacts

Benefits to society in
general

Benefits for the
research/scientific
community
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By contributing to the development of DDoS detection and mitigation services, CTTC
supports more secure and resilient network infrastructures, which in turn protect
critical digital services used by society. The open-source release of these components
promotes transparency, trust, and wider access to security innovation.

CTTC's results, including the enhanced testbed and security enablers, will be reused
in future research projects, providing a validated and modular experimentation
environment. Their contributions to ETSI and IETF-aligned developments facilitate
interoperability and open collaboration, directly benefitting the research community
working on secure 5G/6G orchestration.

the European Union




I (s [STAN-Toe i le] I By offering its improved testbed to industrial stakeholders (e.g., TID), CTTC supports
benefits cost-effective validation and testing of telecom solutions, accelerating innovation
cycles and reducing time to market for industry partners. Its security services help
operators reduce operational risk and incident costs, potentially lowering service
disruption costs at a wider scale.

(01 [T NS (M While no direct environmental benefits are mentioned, the testbed’s virtualisation
environmental) enhancements contribute to more efficient resource use, reducing the physical
hardware footprint required for network experimentation and testing.
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[ UNIVERSITY OF PATRAS

UoP (Panepistimio Patron)
Executive summary

The University of Patras (UoP) is one of Greece’s leading academic institutions, with a strong
research orientation and international presence. Through its involvement in advanced ICT research
and innovation, UoP maintains strategic focus on next-generation networking technologies
including 5G and 6G, contributing to both scientific advancements and open-source initiatives. Its
activities in this domain are underpinned by a well-equipped experimental 5G testbed and active
participation in standardisation forums such as ETSI and TM Forum.

Within the ACROSS project, UoP played a key role in the design, development, and integration of
multi-domain orchestration capabilities. It contributed significantly to the architectural definition
and technical realisation of the ACROSS Cross-Domain Orchestrator (ACDO), as well as to the
deployment and enhancement of supporting services within its 5G testbed.

UoP has developed and integrated several ACROSS components into its testbed, notably the Cross-
Domain Orchestrator (ACDO) based on the OpenSlice open-source framework, along with enabling
services such as 5G-as-a-Service (5G-aaS), Kubernetes-as-a-Service (Kubernetes-aaS), and network
functions and 5G telemetry. These contributions support advanced orchestration scenarios and
demonstrate compliance with ETSI-aligned interfaces and APIs.

UoP intends to exploit these results by enhancing its research and educational activities, particularly
through offering hands-on access to advanced orchestration services for graduate students and
research projects. The infrastructure will support future research on autonomic networking and Al-
driven orchestration, as well as contributions to open-source communities and ETSI
standardisation. The testbed is also positioned to enable indirect commercial engagement through
collaboration with operators and industry for pre-commercial experimentation and consultancy.

Description of the Exploitable Assets

UoP led the development of the ACROSS Cross-Domain Orchestrator (ACDO) and contributed to
multiple services within the orchestration and telemetry domains. The following results were
delivered by UoP:

e ACROSS Cross-Domain Orchestrator (ACDO): A core orchestration component responsible for
managing domain services across distributed infrastructures. UoP implemented ACDO as an
extension of the ETSI Software Develop Group (SDG) OpenSlice, aligning it with ETSI ZSM and
TMForum standards. This result includes the integration of TMF APIs for service and resource
management, catalogue exposure, and lifecycle automation.

o Kubernetes-as-a-Service (Kubernetes-aaS): This component of the ACROSS platform enables
vertical applications to access computing resources via on-demand Kubernetes clusters
provisioned within a domain. These clusters are orchestrated by the ACDO (ACROSS Domain
Orchestrator) and can be requested through standardized APIs. The service allows full
administrative access to the provisioned cluster, supporting scalable deployment of
applications across ACROSS domains, leveraging OpenStack private cloud environments. It is
a core part of the compute service infrastructure in ACROSS, supporting the flexible and
dynamic deployment of services at the edge.
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e 5G-as-a-Service (5G-aaS): A service for instantiating and managing 5G network functions as
part of the experimental testbed. UoP contributed to the implementation and exposure of
5G-aas in the orchestration platform, ensuring interoperability with the ACDO and testbed
components, such as Kubernetes-aa$S and telemetry.

o Traffic filtering: Applies security and operational policies to control ingress and egress traffic
using Kubernetes network policies.

e Telemetry services: UoP led the development of Compute and 5G Telemetry services. These
services collect infrastructure and network-level metrics used to support Al-driven
orchestration decisions and to visualise system performance during testbed deployments.

UoP also supported the development of the Traffic Generation service by providing the necessary
components and infrastructure affected by the generated traffic, enabling realistic emulation across
heterogeneous environments for validation of ACROSS services.

Exploitation routes

University of Patras (UoP) has outlined a set of selected exploitation routes focused on academic, open
science, and standardisation contributions, with limited but not excluded commercial intentions:

e Integration into Research Infrastructure: UoP will continue using the developed
orchestration services (e.g., ACDO, 5G-aaS, Kubernetes-aa$, telemetry) within its 5G testbed,
supporting future research projects and experimentation activities.

e Contribution to Open Science: UoP leads the ETSI SDG OpenSlice group and contributes
ACROSS developments (notably the ACDO) as open-source software, enabling broader
adoption and reusability by the research and industrial communities.

e Support to Graduate Education: The infrastructure and results from ACROSS will be
incorporated into graduate-level coursework and thesis projects, enhancing training in
orchestration, automation, and Al-based networking.

e Contribution to Standardisation: UoP contributes indirectly to standardisation through the
ETSI SDG OpenSlice reference implementation, which aligns with ETSI ZSM and TMF APls, thus
validating the interoperability and future compliance with emerging standards.

o Exploration of Commercial Use: While direct commercialisation is not a primary focus, UoP
acknowledges potential for indirect commercial exploitation through consultancy and
collaborations with telecom operators and industry, especially where pre-commercial testbed
validation is required.

Standardisation

UoP’s engagement in standardisation is closely tied to its development and leadership in the ETSI SDG
OpenSlice framework. This work aligns with ETSI ZSM and supports TMForum APIs, providing strategic
relevance to the ACROSS outcomes and positioning UoP as a long-term contributor to the evolution
and practical uptake of network and service management standards.

o Leadership in ETSI SDG OpenSlice: UoP leads technical work and

( C\E 0 pen8| |C@ holds steering roles in ETSI’s Software Development Group on OpenSlice,

byETSI reinforcing its ongoing commitment to standardisation.
e Contribution through Reference Implementations: The ACROSS Cross-Domain Orchestrator

[m (ACDO), developed by UoP, is implemented as an OpenSlice instance and
supports key ETSI ZSM and TMForum specifications.

130

Funded by
the European Union


https://osl.etsi.org/
https://www.tmforum.org/oda/open-apis/directory

e Standards-aligned Testbed Activities: UoP's 5G testbed continues to serve as a validation
ground for orchestration capabilities and standards-compliant interfaces.

e Open Science and Standards Promotion: Through open-source dissemination of standards-
based orchestration tools, UoP enables wider community adoption and practical validation of
emerging standards.

e Focus Standards: ETSI ZSM (Zero-touch network and Service Management) and TMForum
APIs, particularly for service and resource orchestration and lifecycle management.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

UoP does not indicate direct commercialisation as a primary exploitation route. However, the
enhanced testbed infrastructure and services (e.g., ACDO, 5G-aaS, Kubernetes-aaS) may support pre-
commercial experimentation or collaborative projects with telecom operators and solution providers.
As such, prospective stakeholders include:

o Network operators seeking to validate orchestration scenarios;

e Research and innovation projects requiring standards-aligned test environments.

Market Trends & Drivers

UoP aligns with broader ACROSS trends identified in D6.2, including:
e Increased demand for open, standards-compliant orchestration frameworks;
e Growing adoption of Al-driven automation and telemetry in 5G/6G environments;
e Importance of flexible, programmable testbeds to support experimentation across
heterogeneous infrastructures.

These trends reinforce the value of UoP’s ACROSS contributions (especially ACDO and related services)
in supporting interoperability, validation, and future-proofed R&D infrastructure.

Competition

From UoP’s perspective, competition arises not in terms of commercial product offerings but in the
availability of testbeds with similar technical capabilities. Notably, several Spanish and other European
infrastructures offer comparable orchestration and 5G services, creating a competitive landscape for
attracting research collaborations and funding. This underlines the importance for UoP to maintain
and expand its infrastructure and feature set post-project.

Business model and revenue streams (potential exploitable routes)
Business Model

UoP does not outline a commercial business model based on direct monetisation of the ACROSS
components it developed. The exploitation focus is on:
e Use of the developed infrastructure and services (e.g., ACDO, 5G-aa$S, Kubernetes-aaS) for
academic research and education.
e Contribution to open-source initiatives (specifically OpenSlice) as a mechanism for
standardisation and community uptake.

Potential Exploitable Routes (Revenue Streams)
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While commercialisation is not the declared objective, the following potential indirect exploitation
routes are suggested based on the meeting and joint exploitation discussions:

e Participation in publicly funded research and innovation projects, where the enhanced
infrastructure and software components are used as key assets or demonstrators.

e Consultancy or collaboration with telecom operators and industry partners, particularly in
offering the testbed for validation of orchestration services and standards-aligned
deployments.

e Provision of testbed access or support services in the context of research partnerships or
third-party experimentation initiatives.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Yes: UoP plans to continue technical collaboration around
OpenSlice and testbed-driven research activities. The testbed is
made available to project partners for validation purposes, and
UoP expressed interest in continued joint development and
experimentation with ACROSS components

Direct collaboration among partners

Attraction of IA
opportunities

Yes: Participation in follow-up funding schemes under JU-SNS is
mentioned in the joint exploitation roadmap discussion. UoP is
expected to continue leveraging the testbed in such contexts,
especially in proposals building on ACROSS outcomes.

type of funding

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

No: The focus remains on academic and collaborative

exploitation.

Establishment of direct channels with
customers

Yes: UoP maintains the OpenSlice codebase and supports its
evolution, including maintenance activities such as
documentation and release management, in alignment with
standardisation efforts.

Performance of final software

Yes: UoP’s ongoing leadership in OpenSlice and collaboration
with other ETSI SDGs and project partners supports visibility and
uptake of their orchestration components. These collaborations
are strategic in positioning their infrastructure and software as
reference implementations.

Strategic collaborations

Barriers to exploitation and mitigation strategies

Barrier Mitigation

Limited Commercial Orientation: UoP does not have
a strong focus on direct commercial exploitation of its
ACROSS results, which may limit uptake in industrial
contexts and reduce opportunities for revenue
generation.

Focus on indirect exploitation via collaborative
research, consultancy with operators, and
participation in EU-funded projects where the
infrastructure and software can be used and
showcased.

Competition from Other European Testbeds: UoP
identified that other infrastructures in Spain and
elsewhere in Europe offer similar capabilities, making
it more challenging to secure follow-up funding or
project involvement based on testbed uniqueness.

Continue enhancing testbed functionalities (e.g.
orchestration features, support for standardised
APIs), contribute to OpenSlice, and maintain strong
visibility in ETSI and standardisation efforts in general
to differentiate through alignment with standards.

Dependency and Sustainability Consideration:
Dependence on External Research Funding. As an
academic institution, UoP relies on national and EU

Actively pursue integration of ACROSS results in
upcoming collaborative project proposals, leveraging
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Barrier

research funding (e.g. JU-SNS Phase 2/3) to maintain
and expand the use of its testbed and ACROSS-

derived services.

Mitigation
their standards alignment and demonstrated
functionality to strengthen funding competitiveness.

Monitoring and KPI

Expected internal impacts

Revenue
implication

the beneficiary
Cost optimization
potential

for

Headcount
growth potential

Advancements of
knowledge and
skills

Reputational
benefits

Other

No: No direct revenue generation is expected. UoP does not pursue commercialisation
but may benefit indirectly through funded research projects where the ACROSS results
(e.g. ACDO, testbed services) are reused or further developed.

Yes: The ACROSS results enhance the functionality and automation of UoP’s existing 5G
testbed infrastructure, reducing manual orchestration and test setup efforts. This
streamlines operations for internal research and external collaborations.

No immediate increase in permanent staff is indicated. However, participation in future
funded projects could create opportunities for additional research staff or PhD students,
depending on proposal success.

Yes, significant. UoP has deepened its technical expertise in multi-domain orchestration,
TMForum APIs, Kubernetes, and telemetry services. These advancements are already
being integrated into graduate teaching and thesis work.

Yes, through leading roles in the development of ETSI SDG OpenSlice, UoP strengthens
its position as a reference institution in orchestration research and standardisation.

Yes: Improvement of the testbed infrastructure. UoP confirms that ACROSS results have
expanded the capabilities of their 5G testbed (e.g. orchestration services, service
exposure), which increases its attractiveness for future research and collaboration
proposals.

Expected external impacts

Benefits to society
in general

Benefits for the
research/
scientific
community
Broader economic
benefits

Other
(incl.
environmental)

benefits

133

By contributing open, standards-based orchestration tools (e.g. ACDO via OpenSlice),
UoP helps increase transparency, interoperability, and accessibility in digital
infrastructure management. This supports public-interest goals such as openness,
vendor neutrality, and educational access.

UoP’s extended 5G testbed and its active contributions to OpenSlice provide the
community with validated, reusable components for orchestration research, promoting
collaboration, reproducibility, and faster adoption of standardised technologies.

UoP’s testbed serves as a low-barrier environment for experimentation and validation,
which can support SMEs, start-ups, and research-industry consortia in Greece and across
Europe in piloting and testing innovative 5G/6G services-particularly in the context of EU-
funded projects.

While not directly stated, the automation and orchestration capabilities developed (e.g.
ZTP, Kubernetes-aaS) contribute to more efficient use of computing and network
resources, which can reduce energy waste during experimentation and infrastructure
management.
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POLITECNICA

UPM (Universidad Politécnica De Madrid)
Executive summary

Universidad Politécnica de Madrid (UPM) is a leading Spanish technical university with a strong
emphasis on engineering and applied research. Through its Centre for Support for Technological
Innovation (CAIT), UPM actively promotes technology transfer and commercialisation of R&D
outcomes. In the area of 5G/6G, UPM pursues strategic research in network intelligence, Al-based
orchestration, and advanced communication infrastructures, combining academic excellence with
innovation-driven collaboration with industry and EU programmes.

In the ACROSS project, UPM contributed through three research groups, with a primary role in
developing artificial intelligence-based services for orchestration. UPM also participated in use case
activities, particularly those related to intelligent orchestration and integration of Al components in
various platform layers.

UPM'’s core technical contributions include the development of Al Training, Al Inference, Al Model
Repository, and Data Aggregator components. These were designed as modular services, coded in
Python, and aligned with open-source principles. These components support the intelligent and
zero-touch orchestration envisioned by the ACROSS platform.

UPM intends to publish and release these components as open source following the completion of
related scientific publications. The results are already being incorporated into advanced teaching
activities at the Master's level. Future exploitation plans include further development and
refinement of the components through new collaborative research projects, with potential
contributions to standardisation bodies and the possibility of spin-off creation or licensing via
UPM’s CAIT.

Description of the Exploitable Assets

UPM led the development of the Artificial Intelligence (Al) service category in the ACROSS service
catalogue and contributed to intelligent telemetry. The following results were delivered by UPM:
e Al Training: A service that manages the training and retraining of ML/DL models using data
from storage services. It supports Machine and Deep Learning models (e.g. CNNs, LSTMs,
Transformers, and Random Forests), enabling both from-scratch and incremental learning
approaches. The component is containerised and designed for modular integration in Al
pipelines.

o AllInference: A service that loads trained models and performs predictions on incoming data.

It is fully containerised, subscribes to live data streams via Kafka, and publishes inference

results to storage services.

e Al Model Repository: A centralised repository that stores and manages trained models,
supporting versioning, metadata tracking, and deprecation marking in cases of data drift. It is
searchable and supports retrieval by inference engines.

o Al Data Aggregator: This component collects raw network traffic, processes it into structured
data (CSV-like), and feeds it into the Al Inference service. It integrates Tstat for statistical
analysis and Kafka for real-time data publishing.
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o Intelligent Telemetry: UPM also contributed to the development of intelligent telemetry
services, supporting the aggregation and analysis of equipment and network data to improve
orchestration performance. This result was validated in TID's Digital Twin testbed.

UPM also contributed to the definition of future integration strategies for Al-driven traffic generation
in the Network Digital Twin, including the use of large language models to generate synthetic packets
for training and evaluation purposes.

Exploitation routes

UPM'’s selected exploitation routes focus on advancing academic research, supporting Open Science,
and preparing the results for future integration in collaborative research and standardisation
activities.

e Open Science and Open Source: UPM will publish the Al service components (training,
inference, model repository, data aggregator) as open-source software, following the
publication of accompanying scientific articles. All components will be uploaded to Zenodo,
with a DOI assigned post-publication. This supports reuse, validation, and adoption by the
research community.

e Educational Use: UPM is already incorporating simplified versions of the developed Al
components into postgraduate education, specifically in a Master's course on Al and Machine
Learning. This ensures the results contribute to capacity building and knowledge
dissemination.

e Research Continuity and Future Collaboration: UPM aims to use the ACROSS outcomes as a
foundation for further research and development, particularly in EU-funded collaborative
projects. This includes exploring the integration of LLMs in traffic generation for digital twins
and expanding the application of their Al components.

e Commercialisation Intentions: UPM does not currently have direct commercialisation plans
within the ACROSS timeline but is open to exploring licensing or spin-off opportunities in
collaboration with its Centre for Support for Technological Innovation (CAIT), depending on
future interest and partner engagement.

Standardisation

UPM did not directly participate in standardisation during ACROSS, however, there is a clear interest
in aligning with and contributing to standardisation activities in the future, particularly in areas like
ETSI TFS and ZSM, where their Al services, telemetry contributions, and collaboration on Digital Twin
infrastructure provide a strong technical foundation. Future engagement would likely depend on
project scope, resource availability, and collaboration with industrial stakeholders.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

If commercialised, UPM’s Al and telemetry services would be relevant for telecommunications
operators, network equipment vendors, and research organisations seeking modular Al components
for training, inference, and real-time telemetry analysis. Given their validation in a Digital Twin testbed
and design for containerised, real-time applications, they could also appeal to verticals investing in
automated network management, such as smart infrastructure, loT, or edge computing platforms.
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Market Trends & Drivers

ACROSS project is aligned with increasing demand for zero-touch automation, Al-based orchestration,
and network observability. These trends are reinforced by standardisation activities in ETSI ZSM and
TFS, where the integration of Al in orchestration pipelines and digital twins is recognised as a future
enabler for 6G and advanced SDN-based architectures. The availability of modular, open-source Al
components with support for real-time inference, retraining, and telemetry integration would align
well with these emerging trends and demand signals.

Competition

From the perspective of academic-led R&D exploitation, the main competitive context for UPM would
be other university research groups or R&D labs within larger companies developing similar Al-based
orchestration solutions. However, UPM’s modular approach and open science positioning (e.g.,
publication in Zenodo, alignment with testbeds and standardisation directions) may offer a non-
commercial competitive advantage in collaborative R&D, where openness, reusability, and validation
in EU-funded contexts are valued over proprietary solutions.

Business model and revenue streams (potential exploitable routes)
In the scenario where UPM decides to commercialise or further develop its ACROSS results, the
following potential business models and revenue streams are identified:

e Spin-off Creation or Technology Licensing via CAIT: UPM has indicated the possibility of
exploring commercial opportunities through its dedicated innovation support unit, CAIT. This
may include creating a spin-off company or licensing selected components to industrial
partners, depending on market interest and maturity of the solutions.

e Research Project-based Funding: UPM plans to continue developing and validating its
components within the framework of future collaborative research projects, leveraging
national and EU funding. This represents an indirect revenue stream sustaining technology
maturation and application.

e Open Source-based Impact Model: While not a direct commercial model, UPM’s strategy to
release its Al components as open source (via Zenodo, following publication) supports long-
term visibility and reuse. This may enable follow-on opportunities in collaborative innovation
ecosystems and education.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct collaboration among partners Yes: UPM confirmed that their Al services were developed and
validated in collaboration with TID’s digital twin infrastructure.
UPM expressed openness to continuing collaborations in future
projects, particularly where industrial partners are involved in
standardisation or validation.

VANW i r=Toti o) o B0} AN VNN V7 o T-Bo | M (V4o (1378 Yes: UPM plans to further develop the Al components in future
opportunities research projects. Although no specific programme was named,
this is consistent with interest in IA-type opportunities under
Horizon Europe or SNS-JU phase 2/3

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:
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Establishment of direct channels with

customers

No: UPM did not express any intention to directly engage with
customers or commercial operators. Their focus remains within
research, education, and possibly future licensing or spin-offs
through CAIT

Performance of final software

Yes: UPM has released some of the components on Zenodo
after accompanying scientific publications are accepted. This
includes containerised services with structured documentation
(e.g., metadata for model repository). This suggests a readiness
level consistent with ongoing software refinement and
packaging. The remaining components are pending the
acceptance and publishing of the corresponding paper.

Strategic collaborations Yes: UPM indicated openness to strategic collaborations in the
context of future projects, particularly for further validation,
integration, or standardisation support. However, these are

envisioned in research settings rather than market deployment

Barriers to exploitation and mitigation strategies

Barrier Mitigation
Lack of direct standardisation engagement within | UPM expressed willingness to explore
ACROSS: UPM did not participate directly in | standardisation opportunities in future collaborative

standardisation activities (e.g. ETSI TFS or ZSM)
during the project due to resource constraints. This
may limit immediate industry alignment or uptake of
their components.

projects, especially when aligned with industrial
partners' priorities, such as TID’s use of the Al
components in the Digital Twin testbed.

Dependence on scientific publication timelines: The
open release of UPM’s components (on Zenodo) is
conditional upon the acceptance and DOI assignment
of related scientific papers, delaying public
accessibility and reuse.

Maintain the current plan to publish all components
immediately upon article acceptance, ensuring that
all outputs are linked to peer-reviewed research to
maximise credibility and reuse in academia and
research collaborations.

Lack of customer/channel development: UPM has no
plan to engage directly with potential adopters such

Continue to position the results for research reuse
and academic dissemination, while leveraging future

as operators, vendors, or vertical industry actors. EU-funded projects to mature the technology and

build relationships with potential end-users.

Monitoring and KPI

Expected internal impacts

Revenue implication for the
beneficiary

No: UPM did not identify any direct revenue implications or commercial
income generation related to the ACROSS results. Their exploitation strategy
is focused on academic dissemination and research project continuity.

Cost optimization potential No: No cost-saving benefits were indicated for UPM’s internal operations as

Headcount growth potential No: There was no mention of new jobs or hiring associated with the ACROSS

a result of the ACROSS outcomes.
results within UPM.

Advancements of knowledge
and skills

Yes: The Al service components and the underlying ACROSS architecture are
already being integrated into a Master’s-level Al and ML course at UPM. This
directly contributes to knowledge development and hands-on training in
emerging technologies for students and staff.

Reputational benefits

Yes: UPM’s contribution to cutting-edge Al services in a high-profile Horizon
Europe project enhances its academic and research profile, especially given
the intent to publish results in peer-reviewed journals and release software
as open source (Zenodo, DOI included in ACROSS data tracker).

Yes: UPM benefits from the validation of its Al components in TID’s Digital
Twin testbed, supporting future collaboration and reinforcing technical
credibility in Al-driven network orchestration research.

Expected external impacts

Yes: UPM’s open release of Al service components supports transparency,
reuse, and trust in Al systems. By making modular Al components for

Benefits to society in general
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Benefits

for the

research/scientific community

Broader economic benefits

Other

benefits (incl.

environmental)
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training, inference, model management, and data aggregation freely
available, UPM contributes to broader public access to trustworthy Al
technologies and supports the development of open, transparent digital
infrastructures.

UPM’s exploitation strategy is strongly research-oriented, with components
made openly available (on Zenodo), described in renowned open-access
journal papers and incorporated into postgraduate education. These actions
directly benefit the scientific community by enabling:
e  Reproducibility and reuse of ACROSS technologies in future R&D
projects.
e Enhanced training of graduate students in state-of-the-art Al for
network orchestration.
e Broader dissemination of research validated in collaboration with
industry (e.g., TID's Digital Twin testbed).

The public availability of well-documented, modular Al components may
indirectly support innovation and reduce development costs for other
organisations (researchers, SMEs, startups) aiming to develop Al-driven
orchestration solutions.

The general objectives of the ACROSS Al services (e.g. improved network
efficiency, predictive monitoring, and automation) align with potential
environmental benefits such as reduced energy consumption through
smarter orchestration. These benefits may be realised downstream by
organisations integrating UPM's components in energy-optimised systems.




.2 UBITECH

ubiguitous solutions

UBITECH (Ubitech Limited)
Executive summary

UBITECH is a leading European SME specialising in the design and development of innovative
software solutions in cloud computing, cybersecurity, data analytics, and Al. In the 5G/6G domain,
UBITECH’s strategy focuses on intelligent orchestration and automation across distributed
infrastructures, supporting verticals such as Industry 4.0, smart cities, and healthcare.

In ACROSS, UBITECH plays a central technical role (Technical lead), WP3 leader and key contributor
to the ACROSS architecture specification and platform instantiaiton. It leads the development of
the ACROSS Multi-domain Service Orchestrator (AMSO), based on the Maestro platform, and
supports the integration of orchestration components across geo-distributed domains.

UBITECH has developed AMSO/Maestro as the top-level orchestrator in the ACROSS architecture,

enabling end-to-end orchestration across distributed domains. It has also contributed to the joint
integration of AMSO with the ACDO component (led by UoP) and the Zero-Trust Connectivity Fabric
(ZTC — led by NOVA) to deliver the complete ACROSS orchestration framework. These components
underpin the secure, intelligent, and automated provisioning of services over 5G/6G networks.

Post-project, UBITECH plans to enhance and commercialise AMSO/Maestro as a standard-aligned
end-to-end service orchestration framework for multi-domain deployments. Exploitation will be
pursued through direct service provision, collaboration with system integrators, and consultancy
across targeted verticals, as well as through active involvement in open initiatives and
standardisation groups such as ETSI OpenSlice, ETSI ZSM, and TMForum.

Description of the Exploitable Assets

UBITECH led the development of key components in the orchestration and network function
categories of the ACROSS service catalogue. The following results were delivered by UBITECH:

e AMSO (ACROSS Multi-domain Service Orchestrator): A productised orchestration framework
based on UBITECH’s Maestro platform, now offered as an open-source solution. AMSO
functions as a top-level overlay orchestrator that connects and manages multiple ETSI
OpenSlice instances to enable complex, multi-domain service orchestration. It aligns with
standardisation efforts under ETSI, GSMA, and TMForum promoting an open platform for
multi-stakeholder telco operator environments that facilitates network exposure and
services’ sharing through a common marketplace.

e Service telemetry: Maestro offers a central telemetry platform that federates telemetry data
from multiple domains to gather the state of multi-domain services, offering intuitive
dashboards to its users.

e Realtime service adaptation in a Zero-Touch manner: UBITECH’s Maestro offers a
standardized real-time orchestration API that allows Automation platform services in the
ACROSS ecosystem to manipulate the state of an active service by adapting its compute and
network resources in real-time. This work is a joint effort with WP4 partners that develop such
Automation services, offering a smart mechanism for preserving SLAs in a fully-automated
manner.
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Business portal for user-friendly orchestration: UBITECH co-led the development of the
ACROSS Portal in collaboration with UoP, providing a unified interface to manage services
across the AMSO and ACDO orchestrators.

In-band Network Telemetry (INT): A service that collects real-time data from programmable
SDN switches using in-band network telemetry with the P4 language. It enables network
visibility and anomaly detection by monitoring performance indicators such as port usage,
congestion, and hop latency without modifying user traffic.

Traffic generation: A service that emulates realistic traffic flows across heterogeneous
infrastructures, including loT and 5G, to support testing and validation of ACROSS
orchestration and platform components.

P4-offloaded 5G User Plane Function (UPF): A service that implements a high-performance
UPF using P4-based programming, capable of handling GTP-U traffic efficiently in 5G networks
through hardware offloading.

Heavy-hitter detection: A service that classifies and redirects heavy traffic flows to more
capable hardware-based UPFs, mitigating congestion and maintaining service quality

Exploitation routes

UBITECH has a clear exploitation strategy for the ACROSS results, focused on both commercial and

non-commercial routes, including contributions to Open Science and standardisation:
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Commercialisation intentions: UBITECH plans to commercialise the AMSO (based on its
Maestro platform) through consultancy services and system integration projects mainly
targeting private 5G/6G networks. The AMSO orchestration framework is positioned as an
open-source product to facilitate adoption, with monetisation through advanced services on
top of the basic version.

Contribution to Open Science: Throughout ACROSS, UBITECH turned the Maestro platform
from a closed-source solution to an open-source product (and an open-source Module
Development Group of ETSI OpenSlice by the end of 2025), supporting broader Open Science
objectives and enabling collaborative development with relevant communities, such as the
ETSI OpenSlice community.

Contribution to Standardisation: UBITECH's orchestration components (AMSO/Maestro) are
being officially part of the ETSI OpenSlice ecosystem as an MDG as well as being aligned with
ETSI ZSM and TMForum standardisation activities, with the intention to contribute actively to
the evolution of these standards.

Contribution to Open-source Software Development groups that adopt and implement
standards: UBITECH has a key role in ETSI OpenSlice technical activities and roadmap, with
Maestro being a module that offers clear impact to the evolution of OpenSlice. UBITECH also
leads key SDN activities in ETSI TeraFlowSDN, creating a solid foundation for Maestro to
operate upon modern programmable infrastructures.

Joint Exploitation: UBITECH intends to participate in joint exploitation of the ACROSS
orchestration stack, specifically in combined offerings featuring the AMSO and ACDO
orchestrators along with the ZTC Fabric as a complete solution for secure and trusted multi-
domain orchestration.
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Standardisation

. UBITECH has a strong and consistent interest in continuing to support ETSI
C\E OpenShCQ OpenSlice (UBI is also part of the Technical Steering Committee of ETSI

ByETSI OSL) and related software development activities around standards.
UBITECH contributes to ETSI OpenSlice, both directly but recently also via the introduction of Maestro
as an official ETSI OpenSlice module development group (MGD) with its code being open within the
OSL ecosystem. This allows UBITECH to ensure that Maestro/AMSO orchestration technology remains
aligned with widely adopted industry standards, increasing its interoperability and commercial
attractiveness. It provides UBITECH with a commercial route to shape the evolution of standards that
are directly relevant to the AMSO product, which is targeted for use in multi-domain orchestration for
private 5G/6G networks.

The ACROSS orchestration architecture itself is intentionally designed to align with ETSI ZSM and
OpenSlice, with UBITECH playing a key role in ensuring this alignment. Continued engagement in
standardisation will also enable UBITECH to maintain and evolve Maestro/AMSO in line with future
ecosystem developments, supporting the long-term relevance and market potential of its
orchestration offerings.

© © TeraFlow UBITECH also promotes open-source contribution in the area of Software-

%][F@ Define Networking via their active participation and contribution to the ETSI
S D N TeraFlowSDN (TFS) Software Development Group. UBITECH is a TSC member

byETSI and leader of the P4 activities in ETSI TFS, promoting programmable transport
services both for cloud-based and legacy transport networks. Specifically, UBITECH envisions future
open RAN 6G systems with flexible transport networking that could only be achieved using SDN
solutions that lower the barrier for innovation in future networks.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

UBITECH targets private 5G/6G networks and edge computing domains, where multi-domain
orchestration is required. Identified vertical sectors include Industry 4.0, smart cities, smart farming,
healthcare, and energy management. These sectors typically require flexible orchestration across
multiple domains and geographical locations, a capability provided by UBITECH’s AMSO/Maestro
technology.

Market Trends & Drivers

The increasing adoption of private 5G networks and the push towards edge computing are strong
drivers for UBITECH’s orchestration offerings. The need for multi-domain orchestration to manage
heterogeneous infrastructures is rising, especially in verticals where network automation, low latency,
and distributed service delivery are critical. The transition towards Open RAN, OpenSlice, and more
standards-based orchestration frameworks is also a driver for adopting solutions like AMSO.

Competition

From UBITECH’s strategy perspective, positioning AMSO as an open-source orchestration framework
aligned with ETSI OpenSlice is intended to differentiate it from vendor-proprietary orchestration
stacks. The move from a previously closed to an open-source model is aimed at increasing adoption
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and ecosystem integration. The key differentiator is the ability to orchestrate multi-domain services
across multiple OpenSlice instances, addressing limitations of current domain-specific orchestrators.

Business model and revenue streams (potential exploitable routes)
Business model:

UBITECH plans to pursue an open source + services business model for its AMSO result (based on the
Maestro platform). AMSO is being released as an open-source product, with UBITECH intending to
generate revenue from:
e consultancy services
e system integration services
e customisation and support services for deployments of AMSO in private 5G/6G and edge
networks.

For the other results (SDN telemetry, traffic generation, heavy hitter detection, P4-offloaded 5G UPF),
the intended business model is services-driven:
e these results are to be offered as part of integrated orchestration and network function
solutions;
e potential revenue would come through consultancy and integration projects that require
advanced telemetry, network testing, and traffic management capabilities.

Revenue streams / potential exploitable routes:

e Consultancy services for designing and deploying multi-domain orchestration solutions using
AMSO.

e System integration projects, particularly in private 5G/6G networks and edge computing
domains, leveraging the AMSO component and network function services.

e Customisation and maintenance of AMSO for specific customer deployments.

e Possible joint exploitation with other ACROSS partners (notably UoP, p-NET, and NOVA) for
integrated orchestration stack offerings (AMSO + ACDO + ZTC Fabric).

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct collaboration among partners Yes: UBITECH is interested in joint exploitation of the ACROSS
orchestration stack in collaboration with UoP (AMSO + ACDO)
and NOVA (AMSO + ZTC Fabric). Potential joint trials and
demonstration activities were identified as a short-term route.

PANa i =Totd o) o IR0 ] NN VAN Y/ o T-BNo | M (V[ [ [I3¥-8 Yes: UBITECH expressed clear interest in applying to JU-SNS
opportunities phase 2 and 3 calls to further develop and promote AMSO and
related orchestration results.

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

1o 1 o1 ag (=10 o) G [TT=T N EL I Is M Yes: UBITECH plans to commercialise AMSO through
customers consultancy and system integration services, targeting private
5G/6G and edge networks, and vertical sectors such as Industry
4.0, smart cities, smart farming, healthcare, and energy
management.
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Performance of final software Yes AMSO is transitioning from a closed-source proprietary
solution to an open-source product, and UBITECH explicitly
plans to continue development, finalise packaging, and prepare

it for wider use as an official MDG of ETSI OpenSlice.

Strategic collaborations

Yes: UBITECH intends to pursue joint exploitation with partners
such as UoP, p-NET, and NOVA contributing to the ACROSS
orchestration stack as an integrated solution (AMSO + ACDO +
ZTC Fabric). It also intends to contribute to ETSI OpenSlice
activities, which is both a standardisation and strategic
collaboration route to increase visibility and ecosystem
integration.

Barriers to exploitation and mitigation strategies

Limited market awareness and visibility of AMSO / | Participation in joint exploitation actions with
Maestro as an orchestration product ACROSS partners (notably UoP, p-NET, NOVA),
engagement with ETSI OpenSlice community, and
targeted demonstration activities to promote AMSO
as part of an integrated orchestration stack

UBITECH differentiates AMSO through open-source
release, alignment with ETSI OpenSlice, and a service-
based business model targeting private 5G/6G and
edge deployments

Competition  from  established orchestration

platforms and vendor solutions

Dependency on the evolution and adoption of ETSI
OpenSlice and related standards. AMSO is
intentionally aligned with ETSI OpenSlice; market
success partly depends on adoption of OpenSlice in

UBITECH actively participates in ETSI OpenSlice
(Technical Steering Committee) and contributes to
the SDG evolution to ensure AMSO remains aligned
and can leverage growing ecosystem adoption

industry

Monitoring and KPI

Expected internal impacts

Revenue implication for the
beneficiary

Cost optimization potential
Headcount growth potential

Advancements of knowledge
and skills

Reputational benefits

Expected external impacts

Benefits to society in general
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Yes: UBITECH expects AMSO (based on Maestro) to contribute to new
revenue streams through consultancy and system integration services,
particularly for private 5G/6G networks and edge computing domains

N/A

Yes: UBITECH indicated that it expects growth in the orchestration team as
part of its ongoing product development and commercialisation of AMSO.

Yes: UBITECH's participation in ACROSS has resulted in increased expertise
in  multi-domain orchestration, advanced telemetry integration, and
hardware-based UPF development. Contribution to ETSI OpenSlice and
TeraFlowSDN also reinforces knowledge and skills in standards-based service
and network orchestration.

Yes: UBITECH anticipates that contributing Maestro/AMSO as an open-
source solution, aligned with ETSI OpenSlice, will enhance its reputation in
the 5G/6G orchestration ecosystem

Yes: UBITECH sees participation in joint exploitation activities and
engagement in ETSI OpenSlice as a means to expand its partner network and
open new opportunities for collaboration in follow-up projects

By contributing AMSO/Maestro as an open-source orchestration platform
aligned with ETSI OpenSlice, UBITECH supports the broader adoption of
open, interoperable orchestration frameworks that enable more cost-
effective and flexible deployment of private and edge 5G/6G networks,
benefiting vertical sectors such as Industry 4.0, smart cities, smart farming
healthcare, and energy management.




Benefits

for the

research/scientific community

Broader economic benefits
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UBITECH's release of AMSO as an open-source product contributes to the
Open Science ecosystem and provides a concrete, standards-aligned
orchestration framework that can be used and extended by the research
community. Participation in ETSI OpenSlice helps advance state-of-the-art
knowledge in multi-domain orchestration and contributes to ongoing
standardisation efforts

UBITECH’s exploitation of AMSO aims to support the digital transformation
of sectors requiring private 5G/6G and edge networks, fostering innovation
and competitiveness in these sectors. Enabling cost-effective multi-domain
orchestration will help lower barriers to the adoption of advanced network
services, supporting broader economic development




K1Y

K3Y (K3Y)
Executive summary

K3Y Ltd. is a Bulgarian SME specialised in advanced cybersecurity solutions, penetration testing, and
Al-powered security analytics. The company operates a balanced portfolio between commercial
cybersecurity services and participation in cutting-edge EU research projects. In the 5G/6G domain,
K3Y strategically focuses on developing trusted, intelligent, and secure solutions for loT, fog/edge
computing, and next-generation networks, contributing to the broader digitalisation and resilience
of vertical sectors.

In ACROSS, K3Y leveraged its expertise in cybersecurity and distributed systems to enhance the
project’s capabilities in data management, secure storage, and intelligent analytics. The company
led the development of the Storage services (Block, Object, and File Storage), Data Ingestion and

Search, a comprehensive set of Analytics services (Analytics Training, Inference, Model Repository,
Data Drift Detector, and Data Aggregator), and key Communication services (Message Queue and
Event Bus). Within its Analytics work, K3Y also advanced trusted Al techniques and visual-based
anomaly detection to enable scalable and secure orchestration.

K3Y plans to further exploit the ACROSS results by enhancing its cybersecurity consultancy services
with advanced analytics and trusted storage capabilities. It aims to commercialise selected
components as part of future product offerings targeting industrial monitoring, smart grid
automation, and large-scale loT applications. Additionally, K3Y will extend its research activities in
the areas of trusted Al-based analytics and secure loT-fog-cloud integration, leveraging ACROSS
outcomes to strengthen its position in emerging 5G/6G markets.

Description of the Exploitable Assets

K3Y led the development of the Storage Services category in the ACROSS platform service catalogue.
The following results were delivered by K3Y:
Storage Services
e Block Storage, Object Storage, File Storage: Persistent storage services developed by K3Y,
enabling scalable and secure data storage for trusted 5G/6G and |oT/Edge environments.
o Data Ingestion and Search: A service for high-performance ingestion, indexing, and search of
large-scale telemetry and analytics data streams.
Analytics Services
e Analytics Training: A service for scalable training of Al models on telemetry and infrastructure
data.
e Analytics Inference: A service for real-time inference on streaming data based on pre-trained
Al models.
e Analytics Model Repository: A repository managing versioned Al models for trusted
deployment and lifecycle management.
o Data Drift Detector: A service monitoring data streams to detect concept drift and ensure Al
model trustworthiness.
o Data Aggregator: A service for pre-processing and aggregating telemetry and monitoring data.
Communication Services
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e Message Queue: A scalable and reliable message queuing service for asynchronous
communication between ACROSS components.
e Event Bus: A publish/subscribe-based event distribution service supporting reactive
orchestration.
K3Y also contributed trusted Al techniques and visual-based anomaly detection within its lead work
on Analytics Services, in particular through the Data Aggregator and Data Drift Detector, to strengthen
the platform’s intelligent and secure orchestration capabilities.

Finally, K3Y led the development of Synthetic Datasets as part of Test Case TC4.6, in collaboration with
UBITECH. These datasets contain labelled network traffic traces (including benign, heavy hitter, and
DDoS attack flows) generated using the ACROSS Network Digital Twin and packet capture tools. They
support the training and testing of Al/ML models for trusted and robust DDoS detection and
mitigation.

Exploitation routes

K3Y’s exploitation strategy is centred on enhancing its future commercial offerings, expanding its
consultancy services, and contributing to Open Science. The ACROSS results are seen as enablers and
building blocks to strengthen its portfolio, with a clear plan for further use in both commercial and
research contexts.

e Open science and Open Source: Several K3Y components are already open sourced or
planned to be open sourced. Analytics Training and Analytics Inference are already open
sourced, with Analytics Model Repository based on open source tools. The Data Aggregator
and Data Drift Detector are not open sourced yet, but may be further considered. The Storage
Services are built on open source components (MinlO, OpenSearch), with custom functionality
added, and the full ACROSS solution is provided in a way compliant with open source
standards. The Synthetic Datasets for TC4.6 are included in the datasets tracker with intent
for open sharing.

e Standardisation alignment and contribution: K3Y’s main standardisation involvement is
through participation in the ETSI OpenSlice and ZSM initiatives. No direct technical
contributions to other standardisation bodies have been reported.

e Commercialisation intentions: K3Y plans to integrate the Storage Services and
Communication Services (Message Queue and Event Bus) into future commercial products
and custom security and event management solutions, positioning them as flexible enablers
for loT and cybersecurity domains. The Analytics Services are seen as valuable building blocks
to enhance K3Y’s consultancy offerings, especially in cybersecurity analytics and trusted Al
applications, with potential for commercial use and further enhancement in future projects.
The Synthetic Datasets will support the development of advanced models for anomaly
detection and are seen as a resource that can enhance both K3Y’s research output and future
product capabilities.

Standardisation

. K3Y is a partner in the OpenSlice initiative, an open-source
Q\E OpenShCQ implementation aligned with ETSI ZSM and TM Forum specifications. Their
PYETSI participation reflects an ongoing interest in supporting standardisation
through adoption and alignment rather than authorship. The components developed by K3Y in
ACROSS, particularly in storage, messaging, and analytics, are modular, open-source-based, and
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designed for integration into standard-compliant orchestration frameworks. This positions K3Y to
continue supporting standard-aligned architectures beyond the project, especially in future 5G/6G
environments.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

K3Y targets vertical industries, telecom operators, and system integrators as primary customer
segments for the commercialisation of its ACROSS-developed services. Additional focus is placed on
industrial monitoring, smart grid automation, and large-scale loT applications. The company also
intends to leverage contacts in the Bulgarian private sector to promote the benefits of ACROSS
technologies.

Market Trends & Drivers

There is a growing demand for device-driven orchestration, trusted data management, and secure Al-
powered analytics in emerging 5G/6G and loT environments. K3Y identifies automation, zero-touch
processes, and fog/edge-enabled secure environments as key drivers aligned with current
digitalisation trends in verticals. Their storage, messaging, and analytics services are tailored to enable
flexible orchestration and Al-based decision-making in such domains.

Competition

D6.2 identifies major industry actors active in the same technological domains as ACROSS, including
IBM, Nokia, Ericsson, Microsoft, and SAS, particularly in areas such as 5G analytics, orchestration, and
cybersecurity. In this context, K3Y positions its offerings as flexible, open-source-based components
tailored to trusted data management and analytics, potentially offering a lightweight and adaptable
alternative for verticals and integrators seeking customised or SME-friendly solutions.

Business model and revenue streams (potential exploitable routes)
Primary model

K3Y intends to exploit the ACROSS results by integrating them into its existing cybersecurity and data
analytics service offerings, primarily through a consultancy and integration model. The business
strategy focuses on incorporating ACROSS components, especially the storage services,
communication tools, and analytics modules, into custom-built solutions for clients in vertical sectors
such as industrial monitoring, smart grid automation, and large-scale loT applications.

The commercialisation model includes two primary paths:

e Direct commercialisation through integration of ACROSS-developed components (e.g.
storage, analytics, message queue) into K3Y’s own CMS and security or event management
solutions. These components act as internal enablers for future product development.

e Llicensing and strategic partnerships, especially for services such as analytics and storage,
which are resource-intensive to scale independently. K3Y is considering collaboration with
other consortium members to jointly offer these services in the market.

Revenue streams may come from:

e Service fees from consulting and system integration projects;

e Licensing of specific components enhanced during ACROSS (e.g. storage layer, drift detector);
147

Funded by
the European Union



e Joint ventures or partnerships to deploy ACROSS-based capabilities for telecom operators or
industrial clients;

e Open-source visibility leading to service contracts for support, deployment, or further
customisation.

These routes are aligned with K3Y’s profile as an SME that balances commercial services with EU-
funded R&D, enabling it to scale gradually through flexible and collaborative models.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct collaboration among partners

Yes: K3Y is already collaborating with partners (e.g. UBITECH,
NOVA, Telefonica) to integrate its developed ACROSS
components (e.g. storage, analytics, messaging) into the
broader platform and use cases. These collaborations may
extend into joint exploitation activities for trials and early
deployments

VAN Wi r=Totd o) o BRo] NN VW V/ o T-Bo | AN (¥ [ [TiY-8 Yes: K3Y is open to future participation in funded projects to
opportunities further develop the components and services created in ACROSS

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

Establishment of direct channels with
customers

Yes: K3Y plans to target vertical industries, operators, and
integrators in Bulgaria and potentially other EU markets. The
strategy includes integrating ACROSS results into its
cybersecurity and analytics consulting services and future
product offerings for sectors such as industrial monitoring,
smart grid automation, and large-scale loT

Performance of final software Yes: Components like the message queue and storage services
were made more robust and production-ready in ACROSS, with
the intention to migrate them into K3Y’s commercial portfolio.
This implies continued work on technical readiness for

deployment

Strategic collaborations

Yes: K3Y indicated potential for joint exploitation activities and
integration of their components into broader solutions through
partnerships, particularly with other ACROSS partners. There is
also mention of joint ventures as a possible path to market for
more resource-intensive services

Barriers to exploitation and mitigation strategies

Barrier Mitigation

Limited internal resources for large-scale | Pursue joint exploitation or strategic partnerships

commercialisation: K3Y, as an SME, acknowledged
that it does not have sufficient resources to fully scale

with larger consortium members such as UBITECH,
NOVA, or Telefonica. This approach would allow K3Y

commercial products: Several K3Y-developed results
(e.g. message queue, storage layer) are described as
infrastructure enablers and not as end-user products.
Their commercial value depends on integration into
broader systems.

and commercialise high-demand services like | to benefit from their market reach and distribution

analytics and storage on its own. capacity while contributing its core technology and
know-how

Components are enablers, not standalone | Leverage these components within K3Y's existing

product and service portfolio, particularly in custom-
built solutions such as CMS or cybersecurity
platforms. Position them as internal enablers that
enhance K3Y’s commercial offerings
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ACROSS and

robustness to cater for increased demands

Need for further technical refinement (e.g. | Continue internal development to improve stability,
robustness, scalability): Some tools (like message | documentation, and integration readiness, using the
queue or storage layer) were initially developed for | experience gained in ACROSS as a base for upgrading

needed further refinement for | them to TRL7 and beyond

Monitoring and KPI

Expected internal impacts

Revenue
implication for
the
beneficiary
Cost
optimization
potential
Headcount
growth
potential
Advancements
of knowledge
and skills

Reputational
benefits

The ACROSS components, particularly storage, messaging, and analytics services, are seen
as enablers that will support K3Y’s future commercial offerings in cybersecurity and IoT/Edge
data management. While not monetised as standalone products, they are expected to
increase revenue through integration into custom client solutions and consultancy services

By reusing and extending open-source solutions internally for service development, K3Y
reduces the cost and time needed for building foundational infrastructure components like
storage layers and analytics pipelines

K3Y currently employs around 20-25 people. Although no explicit hiring plans were
disclosed, the expansion of service offerings based on ACROSS outcomes suggests a
potential for future staff growth as demand increases

The development and testing of scalable storage, messaging systems, and analytics pipelines
for ACROSS significantly advanced the technical skills of K3Y’s engineering team, especially
in secure, high-throughput, and modular system design. Staff were exposed to tools like
Apache Kafka, MinlO, and OpenSearch at a scale not previously used within the company

Participation in ACROSS and contribution to high-profile components (Storage Services,
Analytics Services) reinforces K3Y’s profile as a trusted contributor in EU-funded
cybersecurity and telecom innovation projects. The open-source contributions and
engagement in OpenSlice further strengthen its standing in standards-aligned initiatives

ACROSS helped K3Y bridge the gap between its R&D activities and commercial business
offerings, enabling the company to move toward more integrated solutions that combine
Al, orchestration, and secure data services for emerging markets in 5G/6G and vertical
sectors

Expected external impacts

Benefits to
society in
general

Benefits for the
research/
scientific
community

Broader
economic
benefits

Other benefits
(incl.
environmental)
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K3Y’s contribution to secure storage, messaging, and trusted analytics services supports the
development of more reliable and intelligent digital infrastructures. These capabilities are
expected to enhance the cybersecurity posture and operational efficiency of critical vertical
sectors, such as smart grid automation and industrial monitoring, contributing to safer and
more resilient digital services

K3Y actively contributes to the research community through open-source releases and
publications. Its participation in ACROSS helped enhance tools for trusted analytics, which
are openly shared to maximise research impact. K3Y also uses ACROSS as a platform to test
and improve components like analytics training pipelines, creating reusable assets for future
research collaborations and projects

K3Y’s improved tools and internal capabilities are being integrated into its commercial
consultancy offerings, with potential to support digitalisation in the Bulgarian and wider EU
industrial sectors. The ability to customise open-source-based components into commercial
solutions enables more cost-efficient, scalable offerings for SMEs and system integrators,
boosting innovation in data-driven services

The focus on edge processing and device-driven orchestration promoted by K3Y may
indirectly support environmentally friendly practices by reducing data transfer overheads
and centralised processing demands. However, this benefit is not specifically discussed,
therefore, no confirmed environmental impacts can be claimed based
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wings.

WINGS (WINGS ICT Solutions Information & Communication Technologies IKE)
Executive summary

WINGS ICT Solutions is an innovation-driven SME based in Greece, specialising in the development of
advanced digital solutions and platforms for vertical sectors including environment, agriculture, energy,
health, and smart cities. Their strategic focus in the area of 5G/6G includes the integration of Al, edge
computing, and automation into private network infrastructures, aiming to deliver intelligent and adaptive
solutions for mission-critical applications across industries.

In the ACROSS project, WINGS contributed primarily to the development of automation services within the
platform’s orchestration framework. They collaborated closely with ERI-LMI, K3Y and UBITECH, by integrating
inputs from the analytics module into the orchestration one and aligning their components with the core
orchestration and management layers of ACROSS, particularly the AMSO, ACDO and policy enforcement
mechanisms.

WINGS co-developed several key components in the Automation Services category, including the Zero-Touch
Policy Executor, User and Network Service Adaptation, and the Automation Event Handler. These components
enable proactive resource management and SLA-compliant service assurance by linking real-time analytics
with orchestration actions in the network.

WINGS intends to exploit these results by integrating them, after appropriate adaptations, into their
commercial offerings, particularly in private network deployments in vertical sectors. They also foresee
continued collaboration with partners such as ERI-LMI, K3Y, NEC, and CTTC in the areas of security, trust,
analytics and Al, aiming to further mature the developed components via future R&D projects, with a clear
path towards market readiness (TRL 7-9).

Description of the Exploitable Assets

WINGS co-led the development of the Automation category in the ACROSS service catalogue. The
following results were delivered by WINGS in collaboration with ERI-LMI:

e Zero-Touch Policy Executor: This component enables dynamic execution of network policies
based on real-time analytics input. WINGS developed the software logic and APIs required to
interface with the AMSO and orchestrate changes based on predefined policy rules. It was
designed to integrate seamlessly into a closed-loop automation setup.

e Zero-Touch User Service Adaptation: This service adapts user-level service parameters (e.g.,
bandwidth, latency) in real time, based on triggers from network analytics. WINGS contributed
core implementation logic and participated in the integration and testing phases.

e Zero-Touch Network Service Adaptation: This result dynamically modifies network service
configurations (e.g., server allocation or CPU scaling) based on usage patterns. WINGS led the
implementation of this automation logic and validated its operation with analytics input
provided by K3Y.
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e Automation Event Handler: This service collects and processes event notifications from the
analytics and monitoring components. It triggers appropriate actions through the other
automation services. WINGS developed and tested the core logic of this component.

WINGS also contributed to the following results:

e Zero-Touch Policy Adaptation: WINGS supported implementation and definition of interfaces
for modifying policies based on real-time system status, but did not lead this component.

e SLA Management API: WINGS participated in discussions and design related to storing and
managing SLA information, which was used to inform automation decisions via the AMSO.

Exploitation routes

WINGS plans to exploit its contributions to ACROSS through a combination of commercial,
collaborative, and open approaches, aligned with its strategy of combining applied research with
product development.

e Commercialisation: WINGS intends to integrate the core automation components co-
developed in ACROSS into its product and service portfolio, particularly for private 5G
networks. These will be adapted for customer-specific infrastructures and are expected to
enhance service offerings in sectors such as smart infrastructure, health, and security.

e Joint Exploitation through Strategic Partnerships: WINGS plans to continue joint
development of automation, Al, and security services with key ACROSS partners (e.g. ERI-LMI,
CTTC, NEC) through future funded research projects. This pathway is seen as essential to
raising the TRL of key components.

e Contribution to Open Science: WINGS confirmed that all jointly developed components
(except Maestro) are intended to be open sourced.

e Standardisation: While WINGS is not currently a member of formal standardisation bodies
(e.g. ETSI, 3GPP), its work in ACROSS aligns with TM Forum APIs, contributing to open
standards implementation.

e Scientific Dissemination: WINGS expressed interest in contributing to future publications
based on their ACROSS work, particularly around automation services.

Standardisation

tm Open API Directory

The ACROSS automation services developed by WINGS are aligned with TM Forum APIs, which
indicates a practical implementation of recognised standards, relevant for service orchestration, policy
enforcement, and SLA management.

Relation to ACROSS:

e The relevance of TM Forum APIs lies in their role in standardising telecom service
management, policy control, and orchestration - all areas closely tied to WINGS’ work in the
automation layer of ACROSS.

e WINGS’' automation services interact with the AMSO and orchestration logic (e.g. SLA
handling, policy enforcement), which benefits from using or aligning with standardised APIs
like those from TM Forum.
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WINGS demonstrates a practical interest in supporting standardisation, specifically through the
adoption and implementation of open standards (e.g. TM Forum APIs). They did not formally
contribute to the standardisation activities in ACROSS. This approach aligns with their SME profile and
focus on service delivery, using standards where they add value without engaging in formal standard-
setting processes.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors (Prospective Customers)

WINGS targets several vertical sectors as prospective customers for its ACROSS-derived solutions,
particularly those requiring private 5G networks and intelligent automation. Based on the discussion
and slides, the following sectors are explicitly mentioned:

e Health & Wellness

e Transport & Logistics

e Energy & Environment

e Agriculture & Aquaculture
e Smart Cities

e Public Safety and Defence

Market Trends & Drivers
The key drivers for WINGS’ exploitation strategy include:

e Increasing demand for intelligent automation in network and service management

o Need for flexible, private 5G network deployments

e Emphasis on resilience, security, and performance assurance through automation (e.g. SLA
adherence, resource scaling)

e Opportunities to reduce CAPEX and OPEX for operators and customers by eliminating
overprovisioning through closed-loop automation

Competition

WINGS does not position itself as a full infrastructure provider, unlike some players in the 5G/edge
orchestration domain. WINGS is a value-added solution provider and system integrator, often building
services on top of operator networks, complementing rather than competing with infrastructure
vendors. Their niche lies in developing automation, Al, and secure orchestration services tailored to
vertical sectors like health, agriculture, public safety, and smart cities.

Competitive landscape includes:

e Vertical-Specific Solution Providers: WINGS competes with companies that develop tailored
digital solutions for sectors such as healthcare, agriculture, public safety, and smart cities.
These providers offer automation and Al-enabled services integrated with 5G infrastructure,
often addressing the same customer needs as WINGS.

e Edge and Cloud Orchestration Platforms: Competitors also include technology providers
offering orchestration frameworks that enable intelligent service management across
distributed edge and cloud infrastructures. These platforms often provide automation,
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telemetry, and SLA management features similar to those WINGS is developing through
ACROSS.

e Al-Driven Network Automation Vendors: Some companies specialise in applying machine
learning and analytics for closed-loop automation in telecom and enterprise networks.
WINGS’ automation services are situated in this space, where competition revolves around
responsiveness, adaptability, and standards alignment.

e System Integrators for Private 5G Networks: WINGS may face competition from integrators
that design and deploy private 5G network solutions for industrial and enterprise
environments. These integrators typically bundle orchestration and vertical applications into
comprehensive service offerings.

e Research-Active SMEs Transitioning to Market: WINGS also shares the landscape with SMEs
that evolve from research projects and open-source contributions into commercial solution
providers. These organisations often target similar funding opportunities and pilot projects,
creating overlap in capabilities and markets.

WINGS competitive advantages:

e Strong Vertical Domain Expertise: WINGS develops and deploys solutions across multiple
verticals (e.g. health, agriculture, public safety, smart infrastructure), giving it deep insight into
real-world requirements and the ability to customise offerings for each sector.

e Integrated R&D and Commercial Activity: WINGS balances research participation (EU-funded
projects) with commercial product development. This allows it to leverage cutting-edge
technologies while maintaining a focus on marketable solutions.

e System Integration Role and Operator Partnerships: Unlike many solution developers,
WINGS frequently acts as a system integrator, working closely with local telecom operators to
deliver private network-based services. This enables end-to-end deployment capabilities and
adaptability to customer environments.

e Reusability and Modularity of Components: WINGS’ automation services, developed through
ACROSS, are modular and designed to be reused across deployments, with customisation for
specific infrastructures. This gives them a flexible foundation for scalable service offerings.

e Commitment to Open Standards and Open Source: WINGS aligns with TM Forum APIs and
supports open sourcing of its ACROSS results, which increases interoperability and reduces
vendor lock-in - attributes valued by customers and partners.

e Lightweight and Agile Structure (SME): As an SME, WINGS can respond quickly to project
needs, customise solutions rapidly, and enter niche markets without the organisational
overheads of large corporations.

Business model and revenue streams (potential exploitable routes)
Primary model

WINGS intends to commercially exploit the automation services developed within ACROSS by
integrating them into its portfolio of application solutions. As stated in D6.2, WINGS will “significantly
enhance its application solutions with the technologies and services developed in ACROSS” and aims
to “integrate these features in the design of updated services while also expand the solutions’
portfolio to more vertical use cases and sectors”. This includes sectors such as health and wellness,
transport and logistics, energy and environment, agriculture, and aquaculture.
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WINGS does not position itself as a full infrastructure provider. Instead, it acts as a solution developer
and system integrator, typically collaborating with local telecom operators to deploy private 5G
networks and overlaying its customised services on top. In this context, the automation components
developed through ACROSS, such as the Zero-Touch Policy Executor and Service Adaptation modules,
will be reused and tailored for each customer environment.

Revenue streams

The primary revenue stream foreseen by WINGS is the provision of customised deployment and
integration services based on the reusable automation logic. While these components are planned to
be open sourced, WINGS expects to generate value through the adaptation, maintenance, and
support services needed to integrate them into specific client infrastructures.

In addition, D6.2 (Table 24) identifies WINGS’ preferred route for exploitation as strategic partnerships
in the context of research, particularly in collaboration with ERI-LMI and UBITECH. This route is seen
as the most viable to bring the services to market, allowing the partners to combine their expertise
and resources.

WINGS also views participation in joint research and innovation projects as a complementary pathway
to increase the maturity (TRL) of the results and facilitate their future commercial uptake.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Direct collaboration among partners Yes: WINGS plans to jointly exploit the automation services with
ERI-LMI and UBITECH, as stated in D6.2 (Table 24). The aim is to
bring the services to higher maturity through strategic
cooperation in research.

VANA i -Totd o) o B0} NN VAN AV o T-BNo | M (V[ (3-8 Yes: WINGS expressed interest in participating in future funded
opportunities research projects, including for further development of ACROSS
results.

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

|51 o1 [1 o Tag (10| o) i [TT=T N EL T I Yes: WINGS works directly with local operators to deploy private

customers networks and add its own services on top, particularly in health,
public safety, and infrastructure.
Performance of final software Yes: WINGS acknowledged that although the core automation

logic can be reused, further adaptation and adjustments are
needed per deployment, indicating intention for finalisation and
packaging.

Strategic collaborations Yes: WINGS indicated it will continue to collaborate with
partners such as ERI-LMI, UBITECH, CTTC, and NEC to bring
services to market.

Barriers to exploitation and mitigation strategies

Barrier Mitigation

Dependency on external infrastructure for | Continue acting as a system integrator in partnership
deployment: WINGS does not provide full telecom | with local operators (e.g. NOVA) to enable
infrastructure and relies on external platforms (e.g. | deployment on existing infrastructure. Maintain
private networks provided by operators) to deploy its | focus on modularity to facilitate integration.
services.
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Customisation effort needed for each client
deployment: The automation services are not plug-
and-play and require adaptation to specific customer
infrastructures, which could limit scalability.

Develop reusable core logic with well-defined APIs.
Apply lessons from ACROSS to streamline integration
processes across deployments.

Unspecified business model for open-source
components: While open sourcing is planned, there
is no clearly defined revenue model for services built

Focus on revenue through value-added services such
as integration, support, and domain-specific
customisation.

on open-source outputs.

Monitoring and KPI

Expected internal impacts

Revenue implication for the
beneficiary

Cost optimization potential

Headcount growth potential

Advancements of knowledge
and skills

Reputational benefits

Expected external impacts
Benefits to society in general

Benefits for the
research/scientific community

Broader economic benefits

Other benefits
environmental)

(incl.
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WINGS expects to generate revenue through the customisation and
integration of the ACROSS automation components into commercial
deployments across verticals. While components are planned to be open
sourced, the company anticipates value creation from services around those
components.

WINGS notes that using closed-loop automation services can improve
resource efficiency and reduce overprovisioning, both for its clients and
potentially within its own development and deployment operations.

Not expected.

WINGS highlighted that the development and integration of ACROSS
automation services has contributed to internal capacity building in the
areas of closed-loop orchestration, policy-based automation, and
integration with analytics services.

WINGS expects reputational gains from its role in developing modular,
standards-aligned automation solutions, especially in collaboration with
major research players like ERI-LMI.

No additional internal impacts (such as infrastructure improvement or
strategic repositioning) are expected.

WINGS integration of intelligent automation and secure orchestration
services in sectors such as healthcare, public safety, agriculture, and smart
infrastructure is expected to contribute to more resilient, efficient, and
responsive digital services.

WINGS contributes to the scientific community through the open-source
release of automation components, allowing others to reuse, extend, and
validate these tools. Although WINGS is not directly active in standardisation
bodies, it implements TM Forum-aligned APIs, supporting interoperable
research and innovation.

The deployment of WINGS automation logic enables better resource
utilisation, SLA assurance, and cost efficiency in private and vertical-specific
networks. These improvements can support digital transformation in sectors
where connectivity and automation are strategic economic drivers.

By enabling smarter, data-driven resource allocation (e.g. dynamic server
and CPU scaling), WINGS solutions may contribute to reducing energy
consumption and avoiding overprovisioning in network operations. While no
explicit environmental claims are made, these indirect effects are
acknowledged in relation to automation outcomes.




EMERGING NETWORKS & APPLICATIONS

PNET (PNET)
Executive summary

PNET is a Public-Private-Partnership SME based in Greece, operating as a spin-off from the University of
Patras. It provides advanced 5G/6G testbed environments and experimentation services to vertical industries
and software developers. Its strategic focus is on the creation of vertical-specific, programmable network
environments and test infrastructures, enabling stakeholders to validate and optimise their services on
advanced mobile technologies. The company collaborates closely with academic and industrial partners,
including telecom operators, and positions itself at the intersection of research and applied innovation to
expand its commercial service portfolio.

In ACROSS, PNET role has centred on contributing to the integration and validation of specific ACROSS
components within real-world testbed settings. PNET also supported the orchestration testing scenarios and
provided input for platform validation through experimentation infrastructure in Greece, particularly in
collaboration with University of Patras and NOVA.

PNET has contributed to and tested several ACROSS components related to zero-touch resource orchestration
and infrastructure control. Key elements include the ACDO (ACROSS Cross-Domain Orchestrator) and
resource management entities, which were assessed for integration within their testbed to support
programmable and automated infrastructure provisioning.

Post-project, PNET intends to selectively integrate ACROSS components, specifically those related to resource
management, into its live testbed environment. These components will be used to automate internal
operations, improve staff efficiency, and expand PNET service capabilities. Further integration may follow as
the ACROSS platform evolves. PNET also aims to provide feedback to ETSI OSL based on their operational use
of ACROSS open-source modules and will disseminate findings through white papers and technical
publications. Future research directions may include leveraging ACROSS outputs in areas such as Al, analytics,
and security for next-generation programmable network services.

Description of the Exploitable Assets

PNET contributed to multiple categories in the ACROSS service catalogue, with a focus on
infrastructure enablement, orchestration integration, and service exposure. The following results
were delivered and/or validated by PNET:

o Testbed Exposure and Integration with OpenSlice: PNET developed Terraform adapters that
enable the exposure of its 5G testbed functionality to the OpenSlice orchestration layer. These
adapters allow ACROSS services to interface with PNET infrastructure for experimentation and
validation of orchestration workflows. This integration supports multiple service categories
(e.g. 5G-aaS, Kubernetes-aaS) and contributes to the ACROSS goals of automating service
provisioning across heterogeneous domains.

e 5G-aaS (5G as a Service): In the Network Function category, PNET provided the physical 5G
infrastructure necessary to validate and run the 5G-aa$ functionality. This includes radio units,
core components, and programmable infrastructure that form the foundation of the
experimentation environment. PNET ensured the services could be executed in realistic
conditions and exposed to orchestration tools.
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o Kubernetes-aaS: Within the Compute Services category and the context of ETSI OpenSlice,
PNET enabled the Kubernetes-aaS functionality by integrating its infrastructure via Terraform-
based service exposure. This allowed OpenSlice to orchestrate Kubernetes clusters deployed
in the PNET testbed.

o Telemetry Services: PNET supported the development and validation of telemetry services by
providing infrastructure and exposing additional telemetry parameters from the testbed.
These enhanced telemetry insights enabled more refined orchestration decisions and
feedback mechanisms for automation loops.

PNET also contributed to the following result:

e (Node and Container) Attestation (Security and Trust): PNET validated the attestation
mechanisms developed in ACROSS by deploying them in its infrastructure. It enabled secure
service deployment scenarios by supporting node/container attestation workflows with
Trusted Platform Modules (TPMs) and Integrity Measurement Architecture (IMA).

Exploitation routes

PNET plans to exploit its ACROSS results through a combination of infrastructure-enabled service
offerings, contributions to standards, and collaborative research dissemination. The selected routes
include:

e Commercialisation of testbed services: PNET will integrate selected ACROSS components
(e.g. ACDO, resource management tools) into its 5G testbed to enhance its commercial
consultancy services. These services are targeted at Greek SMEs and developers who seek to
experiment with programmable 5G interfaces and vertical-specific environments.

e Contribution to Open Science through dissemination activities: PNET supports open
knowledge sharing by contributing to white papers, technical demonstrations, and
publications. It has committed to align dissemination activities with project-wide trackers, and
use its infrastructure to showcase ACROSS functionalities.

e Standardisation engagement via ETSI OSL: PNET will provide operational feedback on the use
of open-source components developed in ACROSS to the ETSI OpenSlice (OSL) group. This
includes validation of orchestration interfaces and Terraform adapters that expose
infrastructure resources for automated deployment.

e Selective integration of open-source components: While PNET does not intend to adopt the
entire ACROSS platform, it plans to selectively integrate validated modules, particularly for
orchestration and telemetry, contributing to broader adoption and validation of open-source
orchestration tools.

o Future research and innovation focus: PNET has identified Al, analytics, and security as
strategic areas for future development. The ACROSS components explored during the project
will inform proposals and collaborations in these domains.

Standardisation

PNET interest in continuing support for standardisation is evident through its technical contributions,
project commitments, and organisational mission. Their role as a provider of infrastructure and
validator of orchestration components positions them as a bridge between research implementations
and standardisation efforts, especially within the ETSI OpenSlice and ZSM frameworks, which are
directly relevant to ACROSS.
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. ETSI OpenSlice (OSL): PNET work on exposing infrastructure to OpenSlice
C\“OpenShCG orchestration directly aligns with OSL objective to create open,

bvETSI standardised service management and orchestration frameworks.

ETSI ZSM (Zero-touch network and Service Management): ACROSS’s core objective of zero-touch
orchestration is consistent with ETSI ZSM. PNET’s support of telemetry and orchestration workflows
validates these concepts in real testbed settings.

Infrastructure-as-Code and Orchestration APIs: By contributing to Terraform adapter design, PNET is
indirectly supporting standardisation of infrastructure provisioning interfaces, a key topic in emerging
5G/6G orchestration frameworks.

Commercial exploitation

Market Analysis [based on D6.2]
Target sectors

PNET targets Greek SMEs and software developers that require programmable 5G infrastructure for
testing and validation of new applications. Additionally, telecom operators (e.g. NOVA) and academic
collaborators (e.g. University of Patras) are key stakeholders benefiting from PNET infrastructure and
service offering.

Market Trends & Drivers

There is growing interest in short-cycle experimentation and service validation on programmable 5G
infrastructure. Companies, particularly software and media developers, are exploring edge computing
and programmable APIs within a secure and isolated testbed environment. There is an increased
demand for modular, zero-touch, and automated orchestration environments, driven by the need to
speed up development, reduce manual configuration, and enable scalable testing.

Competition

While PNET does not currently perceive strong direct local competition in Greece for programmable
5G testbeds, the commercialisation of testbed services is not yet fully established. As such, PNET
strategy is to gradually grow the commercial segment of their business by leveraging assets developed
in ACROSS (e.g. orchestration integration, automation capabilities) to offer more value-added services
that differentiate from basic testbed offerings.

Business model and revenue streams (potential exploitable routes)
Primary model

PNET intends to enhance its existing testbed-as-a-service model by integrating selected ACROSS
components (notably the resource management orchestration, ACDO support, and Terraform-based
infrastructure exposure). The goal is to offer automated, programmable, and modular testbed access
to third-party clients, enabling them to experiment with advanced orchestration and service
deployment workflows. This model builds on PNET current activities offering short-term infrastructure
access to developers and SMEs and aims to streamline service provisioning through zero-touch
interfaces developed in ACROSS.

Revenue streams
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e Consultancy and support services for SMEs and developers wishing to test services on
programmable 5G infrastructure using ACROSS-enabled orchestration features.

e Service-based infrastructure access fees for using the testbed with enhanced automation and
orchestration capabilities (e.g. 5G-aaS, Kubernetes-aaSs).

e Contractual collaborations with telecom operators and academic partners for custom
experiments and technology validation on infrastructure integrating ACROSS results.

Go-to-Market Strategy
Short term (M36-3 years post-project) — reaching TRL7

Product development and market awareness through trials:

Yes: PNET maintains strategic collaborations with University of
Patras and NOVA (Greek operator) to complete its testbed-
based service offering. These collaborations are expected to
continue post-project for further technical validation and
integration of ACROSS components.

Direct collaboration among partners

Mid-term (M36-5 years post-project) — reaching TRL9

Product commercialisation and entry to market activities:

Yes: PNET already provides services to Greek SMEs and
developers. There is an intention to expand these services by
offering ACROSS-enabled orchestration and automation
features via its testbed infrastructure, indicating a direct
customer engagement route.

Establishment of direct channels with
customers

Yes: PNET emphasised ongoing strategic partnerships with UoP
and NOVA to enhance and complete solutions. These
relationships are expected to support increased visibility and
validation of the infrastructure-enabled services.

Strategic collaborations

Barriers to exploitation and mitigation strategies

Barrier Mitigation
Limited scalability of testbed infrastructure beyond | Focus on selective integration of ACROSS

local (Greek) market: PNET services require physically | components (e.g. automation and orchestration) to
attending the site, making them predominantly | increase efficiency and reusability of infrastructure,

accessible to Greek companies only.

allowing more clients to be served remotely or with
reduced overhead.

Manual overhead and operational complexity in
setting up testbed experiments: Current testbed
operations involve significant manual provisioning,
limiting scalability and response time to client needs.

Adopt ACROSS automation and orchestration
services (including Terraform-based adapters) to
streamline resource allocation and infrastructure
setup, enhancing efficiency and supporting future
scalability.

Lack of visibility and differentiation in a fragmented
5G experimentation landscape: Without strong
visibility or unique selling points tied to differentiated
services, testbed offerings may not stand out in a
broader (EU/international) market.

Use dissemination of ACROSS-enabled use cases,
participation in standardisation (e.g. ETSI OSL), and
collaboration with known partners (e.g. UoP, NOVA)
to increase recognition and demonstrate technical
credibility.

Monitoring and KPI

Expected internal impacts

Revenue implication for the
beneficiary

Yes: PNET expects that the integration of ACROSS components (notably
orchestration, telemetry, and infrastructure exposure tools) will allow them
to expand their commercial service offerings, targeting a higher share of
revenue from service provision. Their goal is to improve their commercial-
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Cost optimization potential

Headcount growth potential

Advancements of knowledge
and skills

Reputational benefits

Expected external impacts

Benefits to society in general

Benefits for the
research/scientific community

Broader economic benefits

Other benefits
environmental)

(incl.
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to-research revenue ratio balance post-project by offering value-added
testbed services.

Yes: PNET has interest in reducing internal staff workload by using ACROSS
zero-touch resource management functionalities. Automation of testbed
setup and infrastructure provisioning is expected to lower operational costs
and increase throughput, allowing more clients to be served with fewer
manual interventions.

Not expected

Yes: PNET gains internal expertise in the deployment and operation of
advanced orchestration frameworks, Terraform-based infrastructure
exposure, and telemetry integration. These skillsets are valuable for both
commercial service delivery and future R&D project involvement.

Yes: Through its contribution to ACROSS, PNET strengthens its visibility and
credibility in national and EU-level research and innovation communities.
Their involvement in validating open-source orchestration (e.g. OpenSlice)
and supporting potential standardisation input (e.g. ETSI OSL) enhances their
standing as a testbed provider aligned with emerging European standards.

Yes: PNET anticipates the continued use of their infrastructure by other
ACROSS partners, even after the project, for further testing or replication of
results. This reinforces their position as a technical enabler and
experimentation host within collaborative networks.

Yes: Support for digital innovation and national capacity building: By offering
programmable 5G testbed services enhanced with ACROSS results, PNET
enables Greek SMEs, developers, and public institutions to test and validate
emerging digital services. This contributes to technological self-sufficiency
and digital transformation within national and regional contexts.

Yes: Open experimentation environment for ACROSS components: PNET
infrastructure serves as a real-world deployment and validation ground for
ACROSS components (e.g. ACDO, orchestration services, telemetry). This
supports the scientific evaluation of orchestrated service provisioning under
realistic conditions.

Contribution to standards validation and feedback loops: Through its
collaboration with ETSI OpenSlice, PNET provides practical feedback from
experimental deployments, thereby contributing to evidence-based
standardisation activities.

Yes: Commercial enablement for verticals and SMEs: The availability of
ACROSS-enhanced testbed services provides a cost-effective path for smaller
companies and application developers to prototype, test, and optimise their
5G-enabled products. This supports innovation and competitiveness in
emerging tech sectors.

Yes: Improved infrastructure efficiency: The adoption of zero-touch
orchestration and automation tools enables PNET to optimise its use of
computational and network resources, potentially lowering energy
consumption and contributing to greener testbed operations.




Annex 5: Joint Exploitation Plans

KER1: ACROSS Multi-Domain Orchestration Platform (AMSO and ACDO, and the ACROSS ZTC Fabric)

Partners Joint exploitation pathways

Further development (project end + 3 years)

1. The result has already been jointly exploited by UBITECH and UoP in the
COP-PILOT project. The ACROSS orchestration platform serves as a baseline for
the Horizon Europe Cluster 4 COP-PILOT initiative (a €23M project), which aims
Enm _ . . o

= UB'TECH FO con_duct Iz?rge scale t?lu.ster trials across four vertical domains: smart
WEE ubiquitous solutions industries, agriculture, buildings, and energy.

This presents a valuable opportunity for ACROSS to demonstrate how the

N OVA prototype platform can be elevated to TRL 8+, supporting real-world open calls

and vertical deployments across Europe.

2. Further research will focus on extending the platform’s location-aware

@ N ) E ) T orchestration capabilities, enabling more advanced context-driven

deployment and optimisation decisions based on geographic, network, and
resource conditions.

Open to the rest of the 3. Another key research direction involves the development of Intent

ACROSS Consortium  panagement functionality, allowing the platform to capture and process high-

partners level business objectives or service requirements, rather than relying solely on
manual Ul interactions or APl-based configurations

N OVA Strategic partnerships (project end + 5years, TRL9)

1. NOVA, as a telecommunications operator, intends to promote the ACROSS
LIJ’NXEI]'“}I{ ‘ACE orchestration platform to its existing customers (e.g., in Greece and Cyprus)
who seek to leverage automated management of 5G and beyond services on

- top of NOVA's 5G network. Strategic partnerships with system integrators,

= = leBlTECH software developers, and consultancy providers (such as UBITECH and UoP) will

. be essential for incorporating the ACROSS platform into NOVA’s service
portfolio.

2. A second business case for joint exploitation involves NOVA, as a
telecommunications operator, promoting the ACROSS orchestration platform
as a standardized solution for its telco edge cloud. By peering with other
operators that implement the same TM Forum (TMF) APIs, NOVA could
leverage this compatibility (aligned with the GSMA Open Gateway initiative) to
offer interoperable services. This approach would enable NOVA to expand its
market reach and potentially gain substantial market share by selling services
to other operators. As with the first business case, strategic partnerships
(particularly with UBITECH and UoP) are essential for the successful system
integration of the platform.

R UNIVERSITY OF Collaborative Open Source and Standards contributions

The ACROSS ACDO component is based on the ETSI Software Development
Group (SDG) OpenSlice project, while the AMSO recently has been recently
... UBlTECH added as an official MDG of the ETSI OSL ecosystem. The University of Patras

HES SRS e (UoP) chairs both the SDG’s Leadership Group (LG) and the Technical Steering
Committee (TSC), while UBITECH actively participates as an OSL TSC member
and leader of the Maestro MDG. Contributions from the ACROSS codebase are
regularly integrated into the SDG OpenSlice (OSL) code repository, reinforcing
alignment with open standards and ensuring sustained impact beyond the
project.

Joint licensing models (project end + 5years, TRL9)

Both the AMSO and ACDO orchestrators are intended to be released under a
joint licensing model based on the Apache 2.0 license. This model promotes
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u = UBITECH openness and broad ado.ptiorm{ while sti!l suppprting comme.rcial exploitat.ion.. It

BE uoiguitous solutions ensures long-term sustainability and aligns with the strategic goal of achieving
TRL9 within five years after the project’s conclusion. The approach facilitates
the deployment of the orchestration platform in production-grade
environments across both telecom and vertical industry markets.

KER2: Al-driven engine for the orchestrator’s control loops

Partners Joint exploitation pathway

I; Further development (project end + 3 years)

Cttc 1. CTTC, UPM, and TID have expressed interest in continuing development

e efforts focused on enhancing mitigation strategies for network attacks. This
work includes refining Al models and decision-making mechanisms within the
orchestration control loops to improve detection, classification, and response
to emerging security threats in 5G and beyond networks. The partners see a
strong opportunity to build on the ACROSS results over the next three years,
aiming to advance the solution to TRL 7 and prepare it for integration into
operational environments.

POL|TECN|CA " 2. CTTC, UPM, and TID have expressed interest in continuing the development

of the Al-driven engine with a focus on expanding its capabilities to address a
broader variety of network attacks. This includes refining Al models to detect
o0 . and mitigate not only volumetric and DoS-type attacks but also more
: Telefonica sophisticated and low-rate threats such as protocol exploits, adversarial
manipulation, and stealthy data exfiltration. The goal is to enhance the
adaptability and robustness of the orchestration control loops in diverse threat
scenarios. Building on the results of ACROSS, the partners aim to reach TRL 7
within three years post-project, paving the way for integration into security-

wings. critical production environments.

3. A third area identified for advancing the Al-driven engine for the
orchestrator’s control loops toward higher technology readiness levels involves
exploring new types of network traffic that can be emulated using realistic
traffic patterns. This will support the training and evaluation of Al models under
more diverse and representative conditions, improving their ability to
generalize and respond effectively in real-world scenarios. By incorporating
synthetic yet realistic traffic reflective of modern 5G/6G use cases (e.g., loT,
URLLC, MEC), the partners aim to enhance the robustness and performance of
the Al engine, contributing to its progression toward TRL 7 within three years
after the project’s conclusion.

I; Strategic partnerships (project end + 5years, TRL9)
Cttc TID, UPM and CTTC have expressed interest in establishing contacts with
Sl L T vendors of routers and switches to explore potential collaboration
opportunities around energy-aware routing solutions. Building on the Al-
driven orchestration capabilities developed in ACROSS, these partnerships aim
to investigate how energy-efficient traffic steering mechanisms can be

integrated into commercial network equipment, aligning with industry trends
toward sustainability and green networking.

POLITECNICA

000 L.
- Telefonica
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Collaborative Open Source and Standards contributions

UPM and TID have identified several opportunities to contribute to the open-
source community, particularly in connection with Test Case 3 (TC3):

1. Open-source telemetry and synthetic traffic datasets derived from TC3 test

POLlTECNICA cases, supporting the research and validation of Al-based orchestration

strategies.

.:. Telefdni 2. Open-source software components developed and validated as part of TC3,
eletonica )
® enabling reuse, transparency, and further enhancement by the research and
developer community.

3. Open-source machine learning models trained and evaluated on TC3 data,
facilitating benchmarking and fostering broader adoption and experimentation.

These contributions aim to support reproducibility, community engagement,
and alignment with open science principles, while positioning ACROSS partners
as key contributors to the advancement of Al-driven orchestration
technologies.

KER3: Distributed (edge) domain orchestration platforms

Partners Joint exploitation pathway

Further development (project end + 3 years)

1. One potential research direction involves the enhancement of the North-
Bound Interface (NBI) of the edge domain orchestrators. This could include the

mm UBITECH |ntegrat|or? of.advance.d service modelling features, suppprt for |nte.n.t—bas.ed
BEE| GFiGuiteoys Eolutions orchestration inputs via modern Al tools, and extended interoperability with
higher-layer management systems. Such developments would improve the
platform’s flexibility and usability in multi-domain, multi-tenant environments.
@ 2. Another promising area for further development is the expansion of the

EMERGING NETWORKS B APPLICATIONS

South-Bound Interface (SBI) to support a wider variety of network controllers
and infrastructure types. This may include additional drivers for SDN

NOVA controllers, 5G core components, and loT edge devices, with the aim of
strengthening the platform’s ability to operate across highly heterogeneous
and distributed network domains.

Strategic partnerships (project end + 5years, TRL9)

A potential strategic partnership has been identified between UoP and PNET to
support the long-term evolution and adoption of the distributed edge domain
orchestration platform. PNET currently utilises ETSI SDG OpenSlice as its
@ N ) E ) T Operations Support System (OSS) to manage infrastructure resources. Through

this partnership, PNET is expected to directly benefit from the new features and
enhancements developed within the ACROSS project, particularly those related
to orchestration scalability, interface extensions in compute and RAN

N OVA managements, and edge resource federation.

This collaboration would provide a practical deployment environment for the
further validation and industrialisation of the orchestration components,
supporting the platform’s advancement toward TRL 9 within five years after the
project’s completion. The partnership also alighs with shared interests in
contributing to OpenSlice as an open-source, standards-based solution for
telecom service management.

EMERGING NETWORKS B APPLICATIONS

Collaborative Open Source and Standards contributions

For the Distributed (edge) domain orchestration platforms, ACROSS builds on
and actively contributes to the ETSI Software Development Group (SDG)
OpenSlice, which serves as the foundation for the ACDO component. The
University of Patras (UoP) plays a leading role in this ecosystem, currently
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e UBITECH chairing both the Leadership Group (.LC.E) and the Tech!'ncal Steering Committee
BB .biquitous solucions (TSC) of ETSI SDG. UBITECH also participates as an active member of the TSC.

Throughout the project, ACROSS partners have regularly contributed code
enhancements, extensions, and architectural improvements to the OpenSlice
codebase, aligning project outputs with industry standards and ensuring long-
term sustainability and reuse. These contributions reinforce ACROSS’s
commitment to open-source collaboration and strengthen the interoperability
of its orchestration components with the broader telecom and 5G/6G
ecosystem.

Joint licensing models (project end + 5years, TRL9)

For the Distributed (edge) domain orchestration platforms, UoP and UBITECH
foresee a joint licensing approach aligned with the licensing model of the
underlying ETSI SDG OpenSlice framework, which is released under the Apache
2.0 license. Building on this foundation, the ACROSS contributions to ACDO are
expected to continue under the same permissive open-source license.

=z UBITECH

HME ubiquitous solutions

This model enables wide adoption and community reuse, while also supporting
the potential for commercial services and value-added extensions. The licensing
approach aligns with the partners’ vision to evolve the platform towards TRL 9
within five years following the project’s completion, enabling full-scale
deployment in telecom and edge computing environments.

KER4: In-band telemetry engine

Partners Joint exploitation pathway
N OVA Further development (project end + 3 years)

The following areas of further development could be undertaken:

1. Scalability and Performance Optimisation: Enhancing processing pipelines to
K Y support real-time, high-throughput telemetry collection in large-scale

environments.

2. Advanced Analytics Integration: Incorporating predictive analytics and

machine learning models to proactively detect anomalies and optimise network

Enm UBlTECH operations.

HEME uoviquitous solutions . . . . .
' 3. Security and Privacy Enhancements: Implementing encryption and privacy-
preserving techniques for telemetry data during collection, transmission, and
storage.

4. Energy-Efficient Operation: Developing features for adaptive resource use,
such as container hibernation, to support green networking goals.

N OVA Strategic partnerships (project end + 5years, TRL9)

This partnership aims to support the further development, integration, and
validation of the telemetry engine in real-world multi-domain environments.
Key collaborative directions include:

K% I 1. Deployment and operational validation by NOVA, leveraging its telecom
infrastructure to test the telemetry engine in live 5G/6G network conditions
and evaluate its impact on performance observability, SLA monitoring, and

... U BITECH energy-efficient traffic steering.

HoSquicous! EetuEsons 2. Integration into orchestration workflows by UBITECH, ensuring that in-band
telemetry data is seamlessly fed into orchestration control loops (e.g.,
AMSO/ACDO), enabling zero-touch, performance-aware network
management.

3. Standards alignment and experimental validation by UOP, contributing
technical insight in aligning the telemetry engine with testbed integration and
validation environments.
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- U B TECH Collaborative Open Source and Standards contributions

BN Crticots Cotietons UBITECH has indicated potential interest in contributing telemetry-related

TeraFLowSDN modules or plugins to ETSI TeraFlowSDN, where other ACROSS components
have already been integrated. Such contributions would help extend
TeraFlowSDN’s observability features, enabling tighter coupling between
telemetry and orchestration in SDN environments.

1. Open-sourcing reusable telemetry data formats, processing logic, or
visualisation tools developed under ACROSS.

2. Participating in working groups (e.g., ETSI ZSM, ONF, IETF) to promote
interoperable telemetry interfaces and integrate ACROSS learnings into
ongoing standardisation tracks.

3. Exploring how telemetry feedback loops can be standardised as enablers of
closed-loop automation.

U BITECH Joint licensing models (project end + 5years, TRL9)

EESES S e —n At present, there is no confirmed joint licensing model for the In-Band

Telemetry Engine. However, if UBITECH (the lead developer) and other partners
like NOVA and UOP decide to jointly pursue exploitation, they could:
1. Align with Apache 2.0: Following the model adopted for other ACROSS
components (e.g., ACDO), they could release the telemetry engine or parts of it
under a permissive license to promote reuse and integration in commercial
platforms.

2. Selective component licensing: For sensitive or value-added features (e.g.,
energy optimisation modules or advanced analytics), partners might retain
commercial licensing with service-level agreements for telecom operators.

3. Delayed joint licensing: As acknowledged, only one partner (UBITECH) is

currently ready to license the technology, the route can remain open for others
to join later when the KER matures and reaches TRLO.

KER5: Multi-domain system testbed

Partners Joint exploitation pathway

o0 L. Further development (project end + 3 years)

: Telefonlca CTTC, TID, and UPM have expressed interest in continuing the evolution of the
testbed infrastructure to support ongoing and future research activities. The
following directions have been identified:

@tth 1. Technology Alignment and Modernisation: A key objective is to keep the

testbed aligned with emerging technologies, ensuring it remains a relevant and

S up-to-date toolbox for research and experimentation in advanced network
orchestration, automation, and edge/cloud continuum scenarios.

2. Integration of Network Digital Twin (NDT) Capabilities: Future
developments will focus on enabling the testbed to support the exploration
and validation of Network Digital Twin (NDT) technologies alongside emerging
orchestration and telemetry mechanisms. This will ensure that the platform
continues to serve as a flexible and extensible environment for advanced

POLITECNICA network research, including Al-driven optimisation, energy efficiency, and

security.

These development efforts aim to maintain the testbed's long-term relevance
and adaptability in support of post-project collaborative research initiatives and
technical validation activities.

N OVA Strategic partnerships (project end + 5Syears, TRL9)

A couple of strategic partnerships have been identified to support the multi-
@ T domain testbeds continued development and relevance:

EMERGING NETWORKS B APPLICATIONS
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MM ubiquitous solutions

cttc’

Cent re Tecnalbgic de
de C.

NOVA

e Telefonica

1. NOVA-PNET-UBITECH Collaboration on Testbed Integration: NOVA plans to
collaborate with PNET and UBITECH to jointly explore the integration and use
of the respective testbed infrastructures. This collaboration aims to support
cross-site validation scenarios as well as cloud-to-edge scenarios, enabling
broader experimentation across different network domains and deployment
environments.

2. CTTC-NOVA-TID Collaboration on Testbed Expansion: CTTC intends to work
closely with network operators NOVA and TID to guide the evolution of the
testbed by incorporating features and capabilities aligned with operator needs.
This includes the addition of functionalities that support real-world operational
scenarios, enhancing the testbed’s applicability for pre-commercial trials and
advanced orchestration research.

These partnerships will help ensure that the testbed remains both
technologically current and strategically aligned with industry requirements.

cttc’

Centre Tecnalagic de
de T

NOVA

e Telefonica

Collaborative Open Source and Standards contributions

CTTC intends to contribute to the evolution of ETSI TeraFlowSDN, aligning it
with the use cases and requirements identified by network operators such as
NOVA and TID. This includes extending the capabilities of TeraFlowSDN to
support advanced orchestration, automation, and telemetry scenarios
explored within the ACROSS testbed.

These contributions aim to ensure that TeraFlowSDN remains compatible with
real-world multi-domain network deployments and continues to evolve as a
standards-aligned, open-source SDN controller suited for 5G and beyond. The
ACROSS-enhanced testbed will serve as a validation environment for these
extensions, supporting community feedback and standardisation alignment.

CttC';

Centre Tecnalagic de

Joint licensing models (project end + 5years, TRL9)

CTTC foresees continued alignment with the licensing framework of ETSI
TeraFlowSDN, which is released under the Apache 2.0 license. As ACROSS
developments contribute to and extend this open-source SDN controller, the
testbed and its components will remain compatible with the same permissive
licensing model.

This approach supports openness, community engagement, and widespread
adoption, while also allowing for the commercial reuse of extensions and
integrations validated through the ACROSS testbed. It ensures long-term
sustainability and provides a legal framework that enables joint development
across academia, industry, and standards bodies.

KER6: Programmable zero-touch orchestration processes

Partners Joint exploitation pathway

CttC';

Centre Tecnalagic de

-

¢ ERICSSON

-

wings.

Further development (project end + 3 years)

The partners have identified an area for joint further development aimed at
increasing the maturity, flexibility, and applicability of the orchestration
mechanisms:

Automation of Network Operations (CTTC): CTTC plans to further investigate
and prototype solutions for automating network operations within the
programmable orchestration framework. This includes exploring Al-driven
decision-making, closed-loop control mechanisms, and policy-based triggers to
enable proactive and autonomous management of network functions and
resources.

These developments aim to position the programmable orchestration layer as
arobust and extensible foundation for next-generation zero-touch network and
service management.
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tt I; Strategic partnerships (project end + 5years, TRL9)
C c Strategic partnerships have been proposed by CTTC, NOVA, and TID to ensure
L L that further developments are aligned with real-world needs and can be
validated through relevant deployments:

1. Use Case Definition with Network Operators: CTTC aims to work closely with
NOVA network operators NOVA and TID to identify high-priority use cases that can
benefit from programmable, zero-touch orchestration processes. These use
cases will guide technical enhancements, ensuring that developments address
:. Telefénica concrete operational challenges in multi-domain, distributed environments.

2. Consortium-wide Collaboration for Development and Validation: Building
on this, CTTC also intends to collaborate with the broader ACROSS consortium
to co-develop and evaluate the identified use cases. This includes implementing
programmable workflows, testing automation logic, and assessing performance
under diverse deployment scenarios.

These partnerships will strengthen the practical relevance and readiness of the
orchestration framework and help drive its adoption in future telecom and
vertical industry settings.

I; Collaborative Open Source and Standards contributions
Cttc CTTC and ERI-LMI have identified opportunities for joint contributions to open-
et CEL source initiatives and standards development activities. They plan to contribute
novel network automation closed loops that have been developed and
validated within the ACROSS project. These contributions aim to support the
’ advancement of standardised intent-based and zero-touch network
’ ERICSSON automation frameworks, particularly in the context of multi-domain

orchestration and Al-assisted operations.

These efforts will be aligned with ongoing work in ETSI ZSM, TM Forum, and
other relevant standardisation bodies, and will be accompanied by supporting
artefacts such as testbed-based validation scenarios, reference
implementations, and performance benchmarks.

KER?7: Verifiable ZTP processes (linked to vertical use case examples)

Partners Joint exploitation pathway

N Ec Further development (project end + 3 years)
The partners have identified the need to strengthen the trust and
security aspects of ZTP workflows in alignment with vertical use case

requirements. Two main directions for joint further development have
been outlined:

1. Enhancing Confidentiality in Migration Procedures: Future research
aims to incorporate confidentiality guarantees into the migration of
workloads or services. This involves ensuring that data and
configurations transferred between domains remain protected from
unauthorised access or tampering, especially in minimal trust
environments.

2. Providing Verifiable Proof of Successful Execution: Another key
development area is the integration of mechanisms that produce
verifiable evidence of successful ZTP execution. This may include
cryptographic attestations, audit logs, or trusted status indicators that
allow both service providers and end users to validate that provisioning
steps were completed securely and as intended.
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Together, these enhancements aim to make ZTP processes more robust,
transparent, and trustworthy - key requirements for adoption in
regulated and mission-critical vertical sectors such as energy,
healthcare, and public infrastructure.

NOVA

222 UBITECH

Strategic partnerships (project end + Syears, TRL9)

Strategic partnerships are proposed between NOVA (telecom operator),
UBITECH (software integrator), and UOP (academic partner) to jointly
evolve and validate the verifiable Zero-Touch Provisioning (ZTP)
components under real-world conditions. The goal is to further develop
the components towards production-grade deployment in sensitive or
regulated vertical sectors. These partnerships will focus on:

1. Use-case-driven validation of ZTP enhancements: Collaborating to
define and trial ZTP workflows that meet the specific requirements of
vertical sectors such as public safety, energy, or healthcare - with a focus
on ensuring integrity, auditability, and trust.

2. Operational deployment scenarios: Extending validation beyond the
ACROSS testbeds by deploying ZTP processes in realistic telecom and
vertical environments. Particular emphasis will be placed on secure
container migration, runtime attestation, and policy-compliant
automation.

3. Joint development of assurance mechanisms: Advancing technical
features such as cryptographic attestation, TPM-based execution
proofs, and trust policy enforcement to support transparent,
accountable, and secure orchestration in zero-touch environments.
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Annex 6: ACROSS Outcomes Register
KER1: ACROSS Multi-Domain Orchestration Platform (AMSO and ACDO)

Result identification

e Lead Partner: UBITECH

e Contributors: UOP, PNET, NOVA

e Result Name: ACROSS Multi-Domain Orchestration Platform (AMSO and ACDO)

e Result Category: PROD: Product (new or improved)

e Result Description: End-to-end multi-domain orchestration platform enabling secure,
automated deployment and management of distributed services across heterogeneous
domains using a zero-trust architecture.

e Project Origin: WP3: AMSO - T3.1; ACDO - T3.2

e Key results (KER) potential: High technologic, business or economic potential

e Description of high potential: This platform has high potential to revolutionize the
management of next-generation networks by automating orchestration and service
deployment across multiple domains.

e Audience or target group: Innovators; Industry, business partners

e Steps undertaken towards exploitation: Pilot, demonstration or testing; Contribution to
standards

e  Market maturity: Emerging: growing demand, scarce supply

Innovation details

e Patentable: No (open source)

e Commercial: Yes

e SOTA advance: Introduces zero-trust orchestration across federated domains with real-
time monitoring and automation.

Impact to partners’ organisations

e Revenue Increase (Potential revenue streams): Yes - Supports commercial service delivery
at scale for telecom, edge, and cloud orchestration, enabling monetisation through
licensing and service integration, and through reducing manual overhead.

e Cost Reduction: Yes - Enables automation and zero-touch service orchestration,
significantly reducing operational expenditures and manual configuration costs.

e Headcount: Neutral - No direct hiring increase expected, but efficiency gains may lead to
reassignment of internal staff to higher-value tasks.

e Skills: Yes - Requires upskilling in orchestration frameworks (e.g., TMF APIs), multi-domain
service integration, and secure network automation practices.

e Reputation: Yes - Positions the organisations as leaders in EU-driven orchestration
technologies, strengthening their visibility in 5G/6G innovation ecosystems.

e Other: Yes - Drives open-source leadership and federated domain integration models
across Europe. Particularly through integration with TM Forum and ETSI-aligned
components, boosting influence in standardisation.

Impact external to partners’ organisations
e Society: Indirect positive impact through improved digital infrastructure and services.
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Scientific/Research: Contributes to 5G/6G orchestration, zero-trust networking, and
cloud-native architecture.

Economic: Supports new business models, cost-effective service deployment, and
European tech sovereignty.

KER2: Al-driven engine for the orchestrator’s control loops

170

Result identification

Lead Partner: UPM

Contributors: TID, K3Y, WINGS

Result Name: Al-driven engine for the orchestrator’s control loops

Result Category: METH: Method, material, technology, design (new or improved)

Result Description: Al engine capable of detecting, diagnosing, and predicting network
states using LSTM, CNN, GNN and other Al models. Enables proactive network
orchestration decisions for congestion avoidance, DDoS mitigation, SLA preservation, and
energy-aware traffic engineering.

Project Origin: WP4, T4.2

Key results (KER) potential: High societal potential; High technologic, business or
economic potential

Description of high potential: Al-driven engine for the orchestrator’s control loops,
utilising raw events and telemetry data for detections, diagnoses, and predictions.
Audience or target group: Innovators; Industry, business partners

Steps undertaken towards exploitation: Pilot, demonstration or testing; Contribution to
standards

Market maturity: Emerging: growing demand, scarce supply

Innovation details

Patentable: Yes (some elements)

Commercial: Yes

SOTA advance: First platform to fully integrate unsupervised cognitive Al into
orchestration, combining multi-objective optimisation, self-healing, and zero-touch
control loop activation.

Impact to partners’ organisations

Revenue Increase (Potential revenue streams): Yes - The Al engine can help telecom and
cloud providers improve the reliability of their services and offer new, smarter automation
features, which could generate new income.

Cost Reduction: Yes - Reduction in manual operations and energy costs via Al-based
optimisations

Headcount: Neutral - The automation may reduce the need for some manual roles, but
there is no clear evidence of major hiring or job cuts at this stage.

Skills: Yes - Upskilling might be required in Al operations, telemetry data science, machine
learning model training/inference pipelines and orchestration policy management
Reputation: Yes - Partners gain visibility in Al-driven automation, especially through ETSI
PoCs and Al Act alignment
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Other: Trust, privacy, and explainability improvements using synthetic data and secure Al
practices. Align with strategic goals in responsible Al adoption for telco-grade orchestration
environments.

Impact external to partners’ organisations

Society: Indirect benefit through more reliable and energy-aware telecom networks
Scientific/Research: Yes - Advanced use of neural networks and novel Al architectures in
orchestrator loops

Economic: Yes - Supports monetisation of predictive orchestration and reduced
energy/network costs

KER3: Distributed (edge) domain orchestration platforms (ACDO)
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Result identification

Lead Partner: UoP

Contributors: PNET, UBITECH

Result Name: ACROSS Distributed (Edge) Domain Orchestration Platform (ACDO)

Result Category: PROD: Product (new or improved)

Result Description: Tools enabling distributed orchestration at the edge, reducing latency
and boosting performance by managing services close to the data source. Supports
automation, zero-trust security, and seamless integration with Al and multi-domain
orchestration.

Project Origin: WP3, Task 3.2

Key results (KER) potential: High scientific potential; High technologic, business or
economic potential

Description of high potential: Distributed (edge) domain orchestration platform enabled
with automation, trust, and intelligent event management features.

Audience or target group: Innovators

Steps undertaken towards exploitation: Pilot, demonstration or testing

Market maturity: Emerging: growing demand, scarce supply

Innovation details

Patentable: No

Commercial: Yes

SOTA advance: Introduces ZTC-secured, policy-driven edge orchestration with cross-
domain synchronisation and telemetry feedback, supporting real-time performance
optimisation.

Impact to partners’ organisations

Revenue Increase (Potential revenue streams): Yes - Commercial licensing and integration
services for industry verticals, especially UoP and WINGS

Cost Reduction: Yes - Efficiency via decentralised orchestration reduces dependency on
cloud costs

Headcount: Neutral - No specific hiring or downsizing implications found

Skills: Yes - Team development in zero-trust protocols, edge orchestration, and telemetry-
based event handling
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Reputation: Yes - Positioning as European leaders in trusted edge orchestration
architectures, particularly for UoP and CTTC
Other: Strengthens partnerships in open-source and ETSI ZSM activities.

Impact external to partners’ organisations

Society: Yes - It helps digital services like smart healthcare, emergency response, or traffic
control work faster and more reliably by processing data closer to where it’s needed - at
the "edge" of the network (e.g., near hospitals, roads, or homes). Instead of sending
everything to a central cloud, decisions can be made locally in real-time, which is essential
when every second counts. For society, this means more responsive public services, safer
cities, and better access to reliable technology - especially in remote or underserved
areas. It also supports critical sectors like public safety, energy, and transportation, by
allowing them to use intelligent automation without delays or internet connection issues.
Scientific/Research: Yes - Advance in domain-level orchestration and trust-based edge
computing

Economic: Yes - Boosts European digital autonomy and opens opportunities for SMEs
delivering vertical services

KER4: In-band telemetry engine

172

Result identification

Lead Partner: UBITECH

Contributors: CTTC

Result Name: In-band telemetry engine

Result Category: PROD: Product (new or improved)

Result Description: A real-time, in-band telemetry engine that embeds performance data
into live network traffic, enabling instantaneous visibility without overhead. Combines
programmable hardware (P4), SmartNICs, and zero-CPU reporting. Includes standardised
telemetry formats and real-time visualisation interfaces.

Project Origin: WP3, Task 3.2; WP3, Task 3.4

Key results (KER) potential: High scientific potential; High technologic, business or
economic potential

Description of high potential: In-band telemetry engine with programmable deployment
features and deeper insights collection and storage.

Audience or target group: Innovators

Steps undertaken towards exploitation: Pilot, demonstration or testing; Contribution to
standards

Market maturity: Emerging: growing demand, scarce supply

Innovation details

Patentable: No (open source)

Commercial: Yes

SOTA advance: Hardware-offloaded telemetry at nano-to-microsecond granularity, zero
CPU usage, and seamless orchestration integration. Exceeds traditional probe-based
monitoring in performance and granularity.

Impact to partners’ organisations
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Revenue Increase (Potential revenue streams): Indirect - Enhanced reputation in
telemetry standards and integration services; may support consulting or contracts.

Cost Reduction: Yes - Reduced monitoring overhead and hardware usage via
programmable offloading.

Headcount: Neutral - No specific HR implications documented

Skills: Yes - Team expertise enhanced in P4, telemetry standards, data visualisation, and
orchestration integration

Reputation: Yes - Key contributors to ETSI ZSM-aligned and P4.org-compliant monitoring
solutions

Other: Strengthens partner readiness for 6G monitoring infrastructures

Impact external to partners’ organisations

Society: Strengthens partner readiness for 6G monitoring infrastructures.
Scientific/Research: Yes - Pioneers INT (In-band Network Telemetry) integration in
service-aware orchestration platforms.

Economic: Yes - Reduces OPEX via automation and real-time diagnostics; supports service
providers in SLA compliance

KER5: Multi-domain system testbed
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Result identification

Lead Partner: UoP

Contributors: CTTC, TID, UBITECH, PNET, NOVA

Result Name: Multi-domain system testbed

Result Category: PROD: Product (new or improved)

Result Description: A federated testbed integrating edge domains (UOP), core domain
(CTTC), and data generation environments (TID) interconnected via secure overlays and
managed by the central ACROSS orchestrator suite (UBI, NOVA). Supports deployment of
advanced Al, orchestration, and monitoring scenarios across domains.

Project Origin: WP5, T5.2

Key results (KER) potential: High technologic, business or economic potential

Description of high potential: Multi-domain system testbed for with automated intelligent
and secure features for testing advanced 5G/6G use cases.

Audience or target group: Innovators

Steps undertaken towards exploitation: Pilot, demonstration or testing; Contribution to
standards.

Market maturity: Emerging: growing demand, scarce supply

Innovation details

Patentable: No

Commercial: Yes

SOTA advance: Combines end-to-end programmable infrastructure across domains with
real-time data generation, Al orchestration, and zero-touch policy testing capabilities.
Provides high-fidelity experimentation of near-future network architectures.

Impact to partners’ organisations
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Revenue Increase (Potential revenue streams): Yes - Partners like UoP, TID and CTTC offer
testing services and consulting based on these facilities.

Cost Reduction: Yes - Reuses infrastructure across use cases and experiments; eliminates
need for duplicative test deployments.

Headcount: Neutral - No hiring directly linked to testbed setup reported.

Skills: Yes - Enhances partner capabilities in remote orchestration, testbed interoperability,
and KPl measurement.

Reputation: Yes - Positioned as contributors to reference testbeds for 5G/6G orchestration
and Al testing.

Other: Enables long-term partnerships with industry and public testbed programmes.

Impact external to partners’ organisations

Society: Supports the development of reliable and secure 5G/6G services benefiting
critical sectors (e.g., energy, health, transportation).

Scientific/Research: Yes - Used for reproducible experimentation in advanced network
research across Europe.

Economic: Yes - Accelerates commercialisation of Al-powered orchestration and edge
computing through validated trials.

KER6: Programmable zero-touch orchestration processes
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Result identification

Lead Partner: WINGS

Contributors: ERI-LMI, CTTC, UBITECH, UOP

Result Name: Programmable zero-touch orchestration processes

Result Category: METH: Method, material, technology, design (new or improved)

Result Description: Programmable zero-touch orchestration processes automate network
orchestration by leveraging Al-driven decisions and advanced telemetry. These processes
enable fully automated service provisioning and dynamic policy enforcement without
manual intervention, optimising network management and reducing operational
complexity.

Project Origin: WP4, T4.3; WP4, T4.2 and T4.3

Key results (KER) potential: High scientific potential; High technologic, business or
economic potential.

Description of high potential: Programmable zero-touch orchestration processes,
exploiting telemetry based (infrastructure) events and Al engine produced events.
Audience or target group: Industry, business partners

Steps undertaken towards exploitation: Pilot, demonstration or testing; Contribution to
standards.

Market maturity: Emerging: growing demand, scarce supply.

Innovation details

Patentable: No (based on open standards)

Commercial: Yes

SOTA advance: Advances state-of-the-art by integrating Al-driven orchestration with real-
time telemetry and fully programmable orchestration processes, enabling automated and
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adaptive responses to complex network conditions. Shifts from reactive to predictive
orchestration.

Impact to partners’ organisations

Revenue Increase (Potential revenue streams): Yes - Potential increase due to new
services and reduced operational costs, enabling competitive pricing.

Cost Reduction: Yes - Reduction of operational costs due to minimized manual
intervention and faster incident resolution through automation.

Headcount: Neutral - Enables redeployment of staff from manual tasks to R&D and value-
added functions.

Skills: Yes - Enhances internal skills in automation, Al integration, and advanced
orchestration processes.

Reputation: Yes - Improved organisational reputation through leadership in innovative
orchestration solutions.

Other - Increased agility in service deployment and network adaptation capabilities.

Impact external to partners’ organisations

Society: Yes - Improved reliability and availability of critical digital infrastructure services
to the public.

Scientific/Research: Yes - Contributions to the advancement of Al-driven network
orchestration research, methodologies, and frameworks.

Economic: Yes - Stimulation of market innovation, potentially leading to new business
models and economic activities around zero-touch network orchestration. Reduces OPEX
for operators and enables efficient deployment of new services."

Other: Yes - Environmental sustainability due to more efficient network operations,
potentially reducing energy consumption.

KER?7: Verifiable ZTP processes

175

Result identification
Lead Partner
Contributors: UoP, NEC, UBITECH, NOVA
Result Name: Verifiable ZTP processes
Result Category: METH: Method, material, technology, design (new or improved)
Result Description: A verifiable ZTP process is one where orchestration decisions (e.g.,
onboarding, configuration, scaling) are:
o Made without human intervention
o Verified through attestation, telemetry, or Al logic trained with real-world
datasets
o Operate across device-driven, stakeholder-driven, and intelligence-driven event
sources
These processes rely on:
Trusted Execution Environments (TEEs)

o Device attestation services

o Secure telemetry

o SLAs

o Al-driven multi-objective decision models"
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e Key results (KER) potential: High technologic, business or economic potential

e Description of high potential: A set of verifiable ZTP processes linked to vertical use case
examples.

e Audience or target group: Innovators

e Steps undertaken towards exploitation: Pilot, demonstration or testing; Contribution to
standards

e Market maturity: Emerging: growing demand, scarce supply
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Component level KER register

No. Lead
Partner

1

2 UBITECH

3 UoP

4 NOVA

Contributors

UBITECH and UoP

UBITECH + ETSI open
slices contributors
(OSL.etsi.org)

UBITECH

Platform Services Catalogue

K3Y

5 K3Y

UBITECH, NOVA
(implementation and
deployment, and
provisioning of
infrastructure)

Result Name

ACROSS portal

AMSO

ACDO

Integration
fabric layer

Storage
category

Storage 1.1:
Block storage

Storage 1.2:
Object storage

Storage 1.3: File
storage

Result
Category
PROD: Product
(new or
improved)
PROD: Product
(new or
improved)

PROD: Product
(new or
improved)

SERV: Service
(new or
improved)

SERV: Service

(new or
improved)
SERV: Service
(new or
improved)
SERV: Service
(new or
improved)

Result Description

Single reference point for using the two orchestrators (AMSO and ACDO)

Maestro is an overlay orchestrator being able to see multiple open slice instances and orchestrate
complex services that open slice cannot do across multiple domains.

- Open source product (the previous version was closed)

- path to standards through ETSI open slice.

- Revenue stream: consultancy services

A core orchestration component responsible for managing multi-domain services across
distributed infrastructures. UoP implemented ACDO as an extension of the OpenSlice framework,
aligning it with ETSI ZSM and TMForum standards. This result includes the integration of TMF APIs
for service and resource management, catalogue exposure, and lifecycle automation.

Based on an open source project. This integration fabric layer is putting all ACROSS architecture
pierces together into NOVA's big operator's system. New way of thinking for MNOs: moving
towards open source systems, standardising it through ETSI ZSM

Storage (services) refers to a set of integrated tools within the ACROSS platform that allow flexible
and scalable storage of data across distributed domains. This includes support for block, object,
and file storage, along with capabilities for data ingestion and search. These services are
foundational for running intelligent, automated telecom and cloud operations that rely on secure
and real-time data access.

A scalable service that provides low-latency, persistent block-level storage for virtual machines
and containerised workloads. It enables high-performance access to data volumes and is designed
for integration with the ACROSS orchestration and compute services.

A cloud-native storage service that manages and stores unstructured data (e.g. logs, media,
datasets) as discrete objects with metadata. Based on S3-compatible APIs, it is used for large-
scale storage and integration with Al training, analytics, and telemetry modules.

A distributed file storage solution enabling shared access to data across services. It supports
standard file protocols and is particularly useful for collaborative access by orchestration,
telemetry, and monitoring tools across domains.

Funded by
the European Union



No. Lead Contributors Result Name Result Result Description

Partner Category

8 K3Y Storage 1.4: SERV: Service The Data Ingestion and Search Service manages and stores incoming data from various data
Data ingestion (new or aggregators, publishing them to distinct topics on the message bus. This service organizes data
and search improved) into separate indexes for efficient retrieval, ensuring that incoming data is parsed and

compartmentalized to further maintain data integrity.
An integrated service for ingesting, indexing, and querying operational data in real-time. Built on
Elasticsearch-like (AWS) incl OpenSearch technologies, it supports search and correlation of logs,
telemetry, and service performance data across all ACROSS layers.
K3Y, NOVA Communication SERV: Service Communication services in the ACROSS platform provide the essential messaging and
category (new or connectivity tools that allow different components of the system - including orchestrators, Al
improved) engines, and telemetry modules - to exchange information securely and in real-time. These
services include a Zero-Trust Connectivity (ZTC) client, which ensures safe and authenticated
communication between domains, and a message bus and event system, which supports the
automation and responsiveness required for zero-touch orchestration.

9 K3Y Communication  SERV: Service A messaging system built on Apache Kafka to transfer raw and processed data between
1.1: Message (new or components, using secure, topic-based channels that isolate payloads and support real-time
queue improved) processing.

10 K3y Communication  SERV: Service A publish-subscribe system enabling services (e.g., analytics and automation) to communicate by
1.2: Event bus (new or creating and consuming event topics. Based on Apache Kafka, it ensures reliable and decoupled

improved) integration between event producers and consumers.

11 NOVA Communication  SERV: Service The ZTC Client service is a software package that new domain infrastructure owners obtain upon
1.3: Zero-trust (new or successful registration of their domain(s) to the ACROSS portal. This piece of software is deployed
connectivity improved) with a single command and uses an authentication token (also obtained during registration) to
(ZTC) client authenticate against the public ZTC Fabric service.

UOP, UBITECH, PNET Telemetry SERV: Service The ACROSS telemetry services provide deep, real-time insights into how networks and services
(providing category (new or are performing across different domains (compute, 5G, SDN). They gather and analyse detailed
infrastructure to run improved) data directly from devices and network flows using advanced in-band telemetry techniques and
the services). PNET also programmable hardware (e.g. SmartNICs, P4 switches), enabling ultra-fast monitoring without
provided telemetry burdening CPUs. The data is used for real-time dashboards, automated decision-making, and
exposure (extra performance tuning by the orchestrator and Al engine.

parameters from the

telemetry)

178

Funded by
the European Union



No. Lead Contributors Result Name Result Result Description

Partner Category

12 UoP PNET (as a provider of Telemetry 1.1: SERV: Service This component monitors the performance and health of compute resources-specifically

the testbed) Compute (new or Kubernetes nodes-by using Prometheus for data collection and Grafana for visualisation. It
telemetry improved) enables real-time monitoring of metrics like CPU, memory, and network usage, crucial for
automated orchestration and energy optimisation.

13 UoP PNET (as a provider of Telemetry 1.2: SERV: Service This component gathers real-time data from the 5G Core and RAN (Radio Access Network) to
the testbed) 5G telemetry (new or monitor key performance indicators like latency, packet loss, and throughput. It uses Prometheus

improved) for collecting metrics and Grafana for providing user dashboards, enabling dynamic updates as
new gNBs are integrated.

14  UBITECH In collaboration with Telemetry 1.3: SERV: Service This component collects real-time metadata from programmable SDN switches using in-band
ETSI Teraflow SDN (TFS)  SDN telemetry (new or network telemetry (INT) with the P4 language. It tracks switch performance (e.g., port usage,
ecosystem. CTTC are improved) queue congestion, hop latency) without modifying user packets. This data supports network
leader in this group visibility and anomaly detection.

15 UPM TID Telemetry 1.4: SERV: Service

Intelligent (new or
telemetry improved)
UBITECH, UOP, UPM, Network SERV: Service This result comprises a suite of virtualized network function services that enable operators to
PNET (providing function (new or deploy, configure, and manage critical network functions on demand. These services are
infrastructure to run category improved) integrated into the ACROSS platform to support flexible service chaining and zero-touch
the services) operation, providing functionalities such as routing, firewalling, load balancing, and deep packet
inspection. They leverage NFV and SDN principles to dynamically scale and update network
functions in response to changing network conditions and service requirements, ultimately
improving network performance and reducing operational costs.
16  UoP UBITECH 1.2 Traffic SERV: Service Applies security and operational policies to control ingress and egress traffic using Kubernetes
filtering (new or network policies and a service mesh.
improved)

17  UBITECH UoP (providing the 1.3: Traffic SERV: Service Emulates realistic traffic flows across heterogeneous infrastructures (e.g., loT, 5G) for testing and
components that will generation (new or validation of ACROSS services.
be affected by this improved)
traffic - enablers of the
traffic generation
software)

18  UBITECH In the context of ETSI 1.4: Heavy- SERV: Service Classifies and redirects heavy traffic flows to more capable hardware-based UPFs to avoid service
TFS hitter detection  (new or degradation.

improved)
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No. Lead Contributors Result Name Result Result Description

Partner Category
19  UBITECH In the context of ETSI 1.5: 5G SERV: Service Implements a high-performance, hardware-accelerated UPF using P4 programming to handle
TFS hardware based (new or GTP-U traffic efficiently in 5G networks.

UPF (user plane improved)
function) service

20 UoP PNET (offers the 1.6:5G-aaS SERV: Service Provides 5G connectivity on-demand within a domain (e.g., UoP lab), using API-based provisioning
hardware (new or and configuration of static gNB nodes.
infrastructure). improved)
NEC, CTTC Security and SERV: Service The Security and Trust service in ACROSS ensures that all components - whether running in the
Trust (S&T) (new or cloud, at the edge, or in 5G infrastructure - operate in a secure, verifiable, and trusted
category improved) environment.
21  NEC PNET provided the S&T 1.1: (Node SERV: Service A service that verifies that a platform node is in a healthy, well-defined state using Trusted
environment/infrastru  and Container) (new or Platform Modules (TPMs) and the Integrity Measurement Architecture (IMA). Additionally, eBPF
cture to test the service attestation improved) was used to develop a new and more tailored solution to allow attestation of containers, replacing

the use of Keylime (which is commonly used for node attestation) with a custom implementation
designed specifically for the ACROSS context.

22 CTTC In the context of ETSI S&T 1.2: DDoS SERV: Service Detects Distributed Denial-of-Service (DDoS) attacks using Al-generated classification of traffic
TFS. detection (new or flows, including probability scores and confidence levels. Flows marked as potential DDoS are sent

improved) to the mitigation engine.

23 CTTC In the context of ETSI S&T 1.3: DDoS SERV: Service Responds to detected attacks by correlating attack reports with network topologies and
TFS. TID validated the mitigation (new or deploying mitigation actions, such as access control list (ACL) rules, via software-defined network
mitigation of improved) security orchestrators.
mechanism the
interface uses

24 NEC S&T 1.4: Secure SERV: Service Safely transfers containers from compromised to trusted nodes. Migration is guided by prior

container (new or container attestation and relies on trusted snapshots verified using TPM and EBPF. NEC has
migration improved) developed code for creating those snapshots and restoring them in a different container.

25 CTTC OpenSTO S&T 1.5: SERV: Service Acts as the orchestration and enforcement component for all S&T services. It manages security

Security and (new or functions, coordinates DDoS detection and mitigation, and enforces policies via a Decision Engine
trust sidecar improved) and Security Orchestrator. Available at: https://github.com/CTTC-

PONS/OpenSTO/blob/master/README.md
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No. Lead Contributors Result Name Result Result Description

Partner Category
K3Y Analytics SERV: Service The Analytics service in the ACROSS platform provides a modular framework to process, analyze,
category (new or and infer insights from network traffic data using Machine Learning (ML) techniques. It supports
improved) the training, storage, inference, and evaluation of Al models and includes features for detecting
data drift, ensuring that models remain accurate over time despite changing input patterns. It
integrates tightly with the ACROSS platform via Kafka for streaming, and uses containerized
services and modular tools like pandas, scikit-learn, and MinlO.
26 K3Y Analytics  1.1: SERV: Service The Analytics Training Service is responsible for training linear Al models using network traffic
Analytics (new or data. It supports model creation, evaluation via k-fold cross-validation, and exports results to the
Training improved) Analytics Model Repository.
27  K3Y Analytics  1.2: SERV: Service This service uses trained models to perform real-time, online predictions on streaming data. It
Analytics (new or retrieves models from the repository, processes traffic data via Kafka, and returns predictions for
Inference improved) immediate decision-making.
28  K3Y Analytics  1.3: SERV: Service A centralized repository for trained Al models. It allows storing, retrieving, and versioning of
Analytics Model (new or models, facilitating reproducibility and secure access. The backend is implemented with MinlO,
Repository improved) and APIs are exposed via FastAPI.
29 K3y Analytics  1.4: SERV: Service This component converts raw traffic into structured data (like CSV), which is used by the training
Data Aggregator (new or and inference services.
improved)
30 K3y Analytics  1.5: SERV: Service This service evaluates model robustness over time, particularly in the face of adversarial attacks
Data Drift (new or or changing data distributions. It includes modules like an Adversarial Generator and
Detector improved) Discriminator.
UPM Al Service SERV: Service The Al Service in ACROSS offers a suite of intelligent components enabling the training, inference,
category (new or storage, and data processing of Al/ML models. These services empower predictive analytics,
improved) network anomaly detection, and adaptive orchestration by leveraging real-time network data and
enabling zero-touch Al-driven decisions
31 UPM Al Service 1.1: Al  SERV: Service This component manages the training and retraining of ML/DL models using data from storage
training (new or services. It can use CNNs, LSTMs, Transformers, or Random Forests, supporting both from-scratch
improved) and incremental learning strategies.
32 UPM Al Service 1.2: Al SERV: Service Al Inference loads trained models and performs predictions on incoming data, publishing the
Inference (new or results to storage services. It uses Kafka to subscribe to live data streams and is fully
improved) containerised.
33 UPM Al Service 1.3: Al SERV: Service A centralized repository that stores trained models, supports versioning, metadata tracking,
model (new or deprecation marking (in case of data drift), and enables retrieval by inference engines.
repository improved)
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No. Lead Contributors Result Name Result Result Description

Partner Category
34 UPM Al Service 1.4: Al PROD: Product This component collects raw traffic from the network, processes it into structured data (CSV-like),
data aggregator  (new or and feeds it into Al Inference. It uses Tstat for traffic statistics and Kafka for real-time publishing.
improved)
WINGS, ERI-LMI Automation SERV: Service The Automation Services in ACROSS enable real-time, zero-touch orchestration by automatically
category (new or adapting services without human intervention. These services act upon events generated by Al,
improved) Analytics, and Security & Trust modules and trigger API calls to orchestrators (ACDO/AMSO) to
maintain SLAs, ensure performance, and implement corrective or preventive actions. This closed-
loop control is crucial for achieving scalable, reactive, and proactive automation in 5G/6G network
environments.
35 WINGS, ERI-LMI Automation 1.1: SERV: Service The Policy Executor receives inputs from the Event Handler and translates them into API calls for
Zero-Touch (new or policy management (e.g., SLA rules). It uses pre-defined policies stored in a dedicated Policy DB
Policy Executor  improved) and interfaces with orchestrators using TM Forum-compliant APIs (SLA Management). This allows
for dynamic enforcement of SLA policies based on system events.
36 WINGS, ERI-LMI Automation 1.2: SERV: Service These modules translate events into service/resource management actions-e.g., modifying a
Zero-Touch (new or service order or updating service inventory. They interface with the ACDO/AMSO orchestrators,
(User/Network)  improved) maintaining the same abstraction across domains.
Service
Adaption
37 WINGS, ERI-LMI Automation 1.3: SERV: Service The Event Handler listens for Kafka messages from Al, Analytics, and S&T modules, determines
Automation (new or whether a service adaptation is needed, and forwards the event to the appropriate automation
event handler improved) component.
39 UoP In context of ETSI OSL Compute SERV: Service The Kubernetes-as-a-Service (Kubernetes-aaS) component of the ACROSS platform enables
(OpenSlice) services - (new or vertical applications to access computing resources via Kubernetes clusters provisioned within a
PNET created the Kubernetes-aaS improved) domain. These clusters are orchestrated by the ACDO (ACROSS Domain Orchestrator) and can be
TeraFlow adapters that category requested through standardized APIs. The service allows full administrative access to the
expose testbed provisioned cluster, supporting scalable deployment of applications across ACROSS domains,
functionality to including OpenStack private cloud environments. It is a core part of the compute service
OpenSlice infrastructure in ACROSS, supporting the flexible and dynamic deployment of services at the edge.
Not part of Platform services catalogue
TID Digital Twin SERV: Service The Digital Twin Services in ACROSS provide a virtual representation of real network
Services (new or infrastructures to support Al/Analytics model training and validation. Unlike other services, these
(developed to improved) are not deployed on demand but are pre-configured platforms used to generate synthetic traffic

support TC3)
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No. Lead Contributors Result Name Result Result Description

Partner Category
data, mimicking realistic network behavior in a controlled, repeatable environment. This enables
extensive testing of configurations and Al algorithms while avoiding data privacy risks.
40 TID Digital Twin SERV: Service This component is responsible for managing and orchestrating the execution of Digital Twin
Services 1.1: (new or scenarios. It allocates resources, deploys and configures emulated environments, and monitors
Network Digital improved) the progress of virtual network experiments. In ACROSS, it is implemented using the Kubernetes
Twin Controller Network Emulator (KNE), which enables dynamic scenario setup and teardown across Kubernetes
clusters.
41 TID UPM Digital Twin SERV: Service The instance simulates realistic network conditions to generate synthetic data used for training
Services 1.2: (new or and testing Al models. Its main advantage is repeatability - each scenario can be re-executed
Network Digital improved) under identical conditions, which helps validate Al tools and compare results. These instances are
Twin Instance not deployed on demand but are pre-configured and launched via the Digital Twin Controller.
42  K3Y TID (In the case of TC3)  Synthetic PROD: Product The synthetic datasets are artificially generated data collections used primarily for training and
(TC4.6+U datasets (new or evaluating Al/ML models in secure and privacy-preserving conditions. These datasets are
BITECH) improved) produced within the Network Digital Twin (NDT) framework, which emulates realistic traffic

scenarios using controlled environments and specific test case configurations. The synthetic data
enables repeatable, reliable experiments across various attack and benign conditions without
exposing real user data.
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Annex 7: Patent Landscape Analysis

Overview of Approach
The goal of this section is to provide a high-level view of the patenting activities on topics of strategic

importance to ACROSS. This is a prudent step as it provides insight into global trends that are of
relevance to the project’s patenting activities. This landscape analysis provides insight on how active
the space has been in the last number of years and can highlight areas in which competitive advantage
could be established with focused patent applications.

To secure strong patents that derive commercial value, it is important to focus on technologies that
have high potential for making business impact. An analysis of the underlying technologies and
expected business impact of the key developments from ACROSS has been carried out to determine
appropriate areas for the patent landscape to examine. This was done using available project
deliverables and the project’s GA. From this, a shortlist of keywords has been created describing the
innovation areas in which ACROSS outcomes will impact. These keywords were used to create search
terms to examine the patent landscape and build an understanding of prior work in this field. This was
done with the Lens’ website, which is an open online platform that enables searching extensive
databases to find published materials dealing with similar topics.

The search terms are listed in Error! Reference source not found. along with the number of results r
eturned by the Lens.org platform. The number of results is made up of patent applications (i.e., those
still undergoing the reviewing process) and granted patents, from 1° Jan 2010 to Dec 2024. These
results are referred to here collectively as “Patent Records”. Not all these results will be discussed
here, however, some examples will be elaborated on to provide further insight.

Each of the search terms in Error! Reference source not found. are grouped under different headings, a
nd it can be seen that the phrasing of different concepts (e.g., telecom v communication network) can
result in different numbers being returned. For this reason, the results from similar search terms
should be viewed cumulatively.

Table 9-5 Search terms used to investigate the patent landscape on subjects directly related to the
innovations in ACROSS. Results on patent records are from the lens.org database.

No. of Patent
Search Terms
Records

High-Level Subject Areas of Interest

"Artificial  Intelligence" communication network  "resource 13112
management"

Self-Optimizing "telecom networks" 830
Zero-touch Provisioning Focus

"Zero-touch provisioning" + communication + network 707
"Zero-touch provisioning" telecom network 56
"Zero-touch provisioning" "Artificial Intelligence" "communication @28
network"

“Zero-touch network” “service management” 151

SLA Management Focus
"Service level agreement management" communication network 153

7 https://www.lens.org/
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“Service level agreement maintenance” communication networks 20

"Service level agreement management" telecom network 15
"Service quality assurance" "communication network" 56
"Quality of Service management" "communication network" 563
"Quality of Service maintenance" "telecom network" 9

"Quality of Service management" "communication network" "Multi- 4
domain"

SLA and Telemetry Focus

"SLA" "Telemetry" "communication networks" 1897
"SLA" "network analytics" "communication networks" 314
"Autonomous orchestration" "SLA compliance" 3
"Multi-domain" "Autonomous orchestration" "SLA compliance" 0

The first grouping in Table 9-5Error! Reference source not found. was intended to be suitably broad
to provide an understanding of the level of patent activity in subject areas of relevance to ACROSS. It
can be seen from the number of patent records returned that this is a highly invented space, which
creates challenges in terms of describing novel patent applications. The volume of records found using
this search also suggests that patent applications coming from the project need to be quite specific in
terms of contribution made to navigate the prior art.

Table 9-6 provides an understanding of the trends in patent activities across a 15-year period to the
end of 2024 for a representative selection of search terms from Error! Reference source not found.. |
t is interesting to note that there is a general trend of increasing patent activity in the last five years
in particular, with peaks around 2023. However, some topics show more consistent filing numbers
with earlier peaks (e.g., "Service level agreement management" + communication network, with a
peak in 2014). This shows that the topics of relevance to the ACROSS patenting activities are
continually resulting in innovative approaches and have substantial business impact potential (i.e.,
areas of interest to the market).

One general observation was that the jurisdictions where patents are filed were mostly consistent
with the US showing the highest level of filings, followed by applications at the World Intellectual
Property Office (WIPQO), Europe and then Chiana. Some searches showed individual countries
however, this was not for many of the searches. As an example, for the first term in Error! Reference s
ource not found., US records represented 75% of the total, the WIPO was at 17% and Europe at 7.3%,
with relatively smaller numbers from Chiana, Australia and Spain. These numbers reflect the filing
strategies favoured in the telecom market, where protection in the US market and more broadly
through the WIPO is preferably sought.
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Table 9-6: Patent records shown from 2010 to 2024 for selected search terms in Table 9-5.

Search Terms Patent Records Over Time
"Artificial Intelligence" 3500
communication network 3000
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"SLA" "Telemetry" 450
"communication networks"

No. Patents
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S - 0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year

M Granted Patent Patent Application

Throughout this patent landscape analysis, the top applicants under each search term were recorded
to provide an understanding of the companies most active in this field in terms of patent submissions.
Table 9-7 shows the company names, their respective ranking and the cumulative number of patent
records found during this search. The table shows the top 15 of the 132 applicants identified in the
search, with the total number indicating significant interest in this field. Other companies of note were
those from the traditional telecom vendor market, namely Nokia and Ericsson. This overview
highlights the fact that the most active companies are not just those active in the telecom space but
also those more focused on traditional computer networks, highlighting the importance of considering
innovations across both these domains when assessing filing strategies. Also, depending on the
exploitation strategy, these companies could represent possible targets for future licensing activities
for the ACROSS patents.

Table 9-7: Overview of companies with the highest number of patent records in the fields searched using
the search terms in Table 9-5.

Rank Company Total
Patent
Records
1 LG Electronics INC 2038
2 Intel CORP 1035
3 AT&T Ip I LP 837
4 Qualcomm INC 647
5 Samsung Electronics CO LTD 620
6 Cisco Tech INC 472
7 Pure Storage INC 466
8 IBM 402
9 Huawei Tech CO LTD 359
10 Citrix Systems INC 344
11 Apple INC 339
12 Nvidia CORP 285
13 Strong Force Tx Portfolio 2018 LLC 241
14 Wipro LTD 223
15 Amazon Tech INC 188
Summary
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The goal of this section was to provide a first-order assessment of macro-level patenting activities in
areas relevant to ACROSS. The outcomes of this assessment can be summarised as follows:

I.  There are high numbers of patent records under certain search terms, however, significant
activity continues to occur in the field with many peaks in applications only in the last 3 to 5
years. This indicates that the space is highly active, yet inventors continue to innovate and
take advantage of opportunities to contribute new technologies to this field.

Il.  The US and the WIPO dominate the applications according to the results of this patent
landscape assessment.

Il Reasonably broad search terms were used in this assessment, however all applications made
from the project will be specific in terms of how an invention will be implemented and will be
carefully selected to avoid issues related to novelty. All patent ideas will be examined by ICP
and the patent attorney in order to construct applications that avoid conflicting with prior art.
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