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Executive summary

The vision of NexaSphere is to establish a 3D multi-path network of networks, integrating
spaceborne, airborne and terrestrial infrastructures to enhance connectivity for the future
European society and especially impact on mobile transportation (aviation, railway, and
automotive), smart cities and smart communities of 2030 and beyond.

This document presents the Interim Dissemination, Standardisation, Impact Assessment and
Exploitation Report of the NexaSphere project, capturing progress to date (Month 18) and
outlining the strategic direction for maximizing its scientific, technological and socio-economic
impact. At this stage, the middle of the project time course, the report provides a consolidated
overview of activities undertaken, early achievements and planned actions, ensuring alignment
with project objectives and expectations from the European Commission.

The report serves four main purposes: (i) to demonstrate visibility and outreach of the project
to key stakeholders, including the scientific community, the industry and the public, (ii) to show
alignment with standardisation efforts, ensuring that outcomes contribute to relevant European
and global frameworks, (iii) to assess emerging impact, based on measurable indicators and
early evidence, and (iv) to outline exploitation pathways, enabling sustainable uptake of project
results beyond its duration.

The structure of the Deliverable reflects these objectives and is organized to provide a clear,
evidence-based assessment supported by forward-looking plans. More specifically, regarding
the dissemination and communication activities, the document highlights the partners’ efforts
to ensure wide promotion of results, attract interest, support impact creation and stakeholder
engagement. As far as the standardisation activities are concerned, priority focus areas are
identified, a contribution strategy is defined and initial engagements alongside next steps are
outlined, while major challenges are acknowledged. Synergies and liaison activities
demonstrate the project’s integration within the broader European R&D ecosystem, while
enhancing knowledge exchange and strengthening the overall impact and coherence of
European research efforts. An initial evaluation of the project impact is provided by measuring
dissemination and standardisation effectiveness, as well as by a Key Value Indicators (KVIs)
analysis on the socioeconomic relevance of the project. Furthermore, the exploitation strategy
is defined to ensure innovation pathways aligned with both market needs and project impact
targets. It also provides an initial list of Key Exploitable Results and partners’ preliminary
exploitation plans. Finally, as committed in the Grant Agreement (GA), although part of T1.4
(WP1), the document addresses the framework governing knowledge protection and sharing,
summarizes background and foreground intellectual property and ensures compliance with
Open Access principles and Data Management practices.
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~ BESNS
Section 1;: Introduction

Deliverable D7.2 is produced within Work Package 7 (WP7), “Communication, Dissemination,
Exploitation and Standardisation,” and provides an interim overview of the Consortium’s efforts
to enhance NexaSphere’s visibility and outreach, advance standardisation activities and initiate
exploitation actions, in alignment with a robust framework governing knowledge protection and
sharing, background and foreground intellectual property, Open Access principles and Data
management practices. It also presents early evidence of the project’s relevance and
effectiveness, drawing on progress in these areas and a preliminary analysis of Key Value
Indicators (KVIs) related to socio-economic impact. Building on Deliverable D7.1 (“Project
website, dissemination, standardisation plan and communications strategy”)[1], D7.2 reports
on the initial implementation of the planned actions up to Month 18 (M18). It further expands
the scope by introducing the project’s exploitation strategy and first exploitation activities, while
providing an initial assessment of expected impact.

This deliverable reflects the full scope of WP7 activities, integrating contributions from Task
7.1 (Dissemination and Communication), Task 7.2 (Standardisation Activities), Task 7.3 (EU-
level liaisons, synergies, and strategic positioning), and Task 7.4 (Exploitation of results).

1.1 Purpose of the document

The purpose of this document is to provide an interim overview of the project’s activities in
dissemination, standardisation, synergies and exploitation, demonstrating progress towards
enhancing visibility, impact and uptake of results. It also offers an initial assessment of the
project’s effectiveness and socio-economic value, based on early evidence and KVis.

1.2 Structure of the document

The sections of Deliverable D7.2 are structured as follows:

e Section 1 introduces the scope and structure of the document.

e Section 2 outlines the project’s efforts to ensure wide visibility and stakeholder
engagement, including dissemination activities of scientific outcomes,
communication material and communication channels.

e Section 3 describes the project’s approach regarding standardisation, identifying
priority focus areas, contribution strategy, initial engagements and challenges.

e Section 4 focuses on synergies and liaisons with other initiatives, particularly in
collaboration with SNS JU initiatives, SNS OPS and 6G-IA Working Groups and
other relevant EU and international projects to strengthen the overall impact and
coherence of European research efforts.

e Section 5 introduces the impact assessment methodology against dissemination,
communication and standardisation targets, enriched with a KVIs analysis aligned
with SNS methodology to evaluate the socio-economic impact of the project.

o Section 6 outlines the methodology for identifying and developing exploitable
results, including identification of initial Key Exploitable Results (KERs), supporting
business modelling tools and partners’ preliminary exploitation plans.

e Section 7 addresses the framework governing knowledge protection and sharing,
background and foreground intellectual property, Open Access principles and Data
management practices.

e Section 8 concludes the document and outlines the next steps.

NEXASPHERE | D7.2 JUNE-26
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Section 2: Dissemination &  Communication
Activities

A communication and Dissemination strategy was defined at the beginning of the project (see
D7.1) to support the visibility of NexaSphere and the dissemination of its results. The strategy
sets the overall framework, objectives, target stakeholders, and communication channels to be
used throughout the project.

Since the project kick-off, project partners have implemented this strategy through a set of
dissemination and communication activities. These activities aim to increase the visibility of
NexaSphere the dissemination of its objectives, progress and results to relevant stakeholders.

The following subsections provide an overview of the activities carried out during the reporting
period (first 18 months of the project), as well as those planned for the next phase.

2.1 Publications

Since the project’s inception, NexaSphere partners have actively contributed to the scientific
community through peer-reviewed publications addressing the core research pillars of the
project: the integration of Terrestrial and Non-Terrestrial Networks (TN/NTN), cloud-native and
disaggregated Radio Access Networks (RAN), 6G architectural evolution, the 3D compute
continuum (edge—cloud-space), serverless computing, federated learning, and Al-driven
network management.

In line with the Horizon Europe Open Science policy, all scientific outputs produced by the
consortium are released in Open Access (Gold or Green route) and are also listed on the
project’s dedicated publications page (https://nexasphere.eu/scientific-publication/).

At M18, a total of twenty (20) scientific publications have been produced by the NexaSphere
partners or are under submission/review. Which put us in a good state where we reached the
final target of number of publications by M18. These outputs involve key project contributors,
including TU Wien (Distributed Systems Group), DLR (German Aerospace Center), RAVE
Aerospace (RAVE), CNAM-Cedric Lab, and their associated collaborators. The publications
span flagship venues of the communications, networking, and distributed systems
communities, including IEEE Network, IEEE Transactions on Services Computing, the
ACM/IEEE Middleware Conference, the IEEE International Conference on Smart Computing
(SMARTCOMP), the IEEE International Conference on Edge Computing (EDGE), the IEEE
International Conference on Federated Learning Technologies and Applications (FLTA), the
ACM International Conference on the Internet of Things (IoT), the IEEE/ACM International
Conference on Big Data Computing, Applications and Technologies (BDCAT), the IEEE
International Conference on Telecommunications (ICC), IEEE Infocom Resilient and Intelligent
Non-Terrestrial Networks (RI-NTNs) and the IEEE Vehicular Technology Conference (VTC-
Spring 2026).

The publications are thematically organized around four complementary research threads that
reflect the project’s overall architecture:

e NTN-native 6G, TN/NTN integration and disaggregated RAN — addressing architectural
evolution, multi-connectivity, and RAN functional split for aviation and railway verticals.

e 3D compute continuum, serverless computing and simulation — covering cost
modelling, data-path acceleration, WebAssembly runtimes, performance isolation, and
extensible simulators for the edge—cloud-space continuum.

NEXASPHERE | D7.2 JUNE-26
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e Al and federated learning for 6G — including compound Al models for networks and
privacy-preserving federated/continual learning frameworks.

e Energy efficiency and channel modelling for vertical
uplink/downlink decoupling and railway NTN fading models.

European
Commission

scenarios, including

Table 1 provides the consolidated list of NexaSphere scientific publications published and
accepted up to M18, including authors, target venue, year. Similarly, Table 2 provides the list
of NexaSphere scientific publications submitted up to M18. The full-text versions of the papers
are available in the project repository and through the publishers’ websites.

Table 1: NexaSphere scientific publications (published and accepted) up to M18

P# Title Authors (Partners) | Venue / Year Status
1 A Novel Compound Al M. Gravara, A. EuCNC & 6G Published
Model for 6G Networks in | Stanisic, S. Nastic (TU Summit 2025
3D Continuum Wien)
2 Cosmos: A Cost Model for C. Marcelino, S. IEEE Published
Serverless Workflows in Gollhofer-Berger, T. SMARTCOMP,
the 3D Compute Pusztai, S. Nastic (TU 2025
Continuum Wien)
3 Databelt: A Continuous C. Marcelino, L. Journal of Published
Data Path for Serverless Guelmino, T. Pusztai, Systems
Workflows in the 3D S. Nastic (TU Wien) Architecture,
Compute Continuum 2025
4 FedCCL: Federated M. A. Helcig, S. Nastic IEEE ICFEC Published
Clustered Continual (TU Wien) 2025
Learning Framework for
Privacy-focused Energy
Forecasting
5 Gaia: Hybrid Hardware M. Reisecker, C. IEEE/ACM Published
Acceleration for Marcelino, T. Pusztai, BDCAT 25,
Serverless Al in the 3D S. Nastic (TU Wien) 2025
Compute Continuum
6 Lumos: Performance C. Marcelino, N. ACM loT 2025 Published
Characterisation of Krennmair, T. Pusztai,
WebAssembly as a S. Nastic (TU Wien)
Serverless Runtime in the
Edge-Cloud Continuum
7 Non-Terrestrial F. Veisi, P. B. Velloso, IEEE Network, Published
Disaggregated RAN: T. de Cola, B. 2025
Prospective Architectures Mafakheri, S. Secci
and Performance Insights | (CNAM, DLR, RAVE)
8 Paving the Way Towards T. de Cola, B. EuCNC 2025 - | Published
an NTN-Native 6G Mafakheri (DLR, TN/NTN
Ecosystem: The RAVE) Unification
NexaSphere Approach Workshop
9 Performance Isolation for R. Gajanin, C. IEEE Published
Serverless Functions: A Marcelino, S. Nastic | Transactions on
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P# Title Authors (Partners) | Venue / Year Status
Survey (TU Wien) Services
Computing, Vol.
18, No. 6, 2025
10 ProbSelect: Stochastic A. Stanisic, S. Nastic | IEEE FLTA 2025 | Published
Client Selection for GPU- (TU Wien)
Accelerated Compute
Devices in the 3D
Continuum
11 Roadrunner: Accelerating C. Marcelino, T. ACM/IEEE Published
Data Delivery to Pusztai, S. Nastic (TU | Middleware ’25,
WebAssembly-Based Wien) 2025
Serverless Functions
12 Stardust: A Scalable and T. Pusztai, J. IEEE EDGE Published
Extensible Simulator for Hisberger, C. 2025
the 3D Continuum Marcelino, S. Nastic
(TU Wien)
13 Towards Cloud-Native B. Mafakheri, F. Veisi, IEEE FNWF Published
RAN for 6G NTN-Based M. Hafidi, T. de Cola, L. 2025
Connectivity in Aviation Goratti (RAVE, CNAM,
DLR)
14 | O-RAN Integrated Space- | S. Taborelli, F. Veisi, P. | IEEE INFOCOM | Accepted
Terrestrial Networks: A B. Velloso, S. Secci 2026, RI-NTNs
Multi-Connectivity (CNAM-Cedric) Workshop
Strategy Analysis
15 Compass: Optimizing TUW IEEE CCGrid Published
Compound Al Workflows 2026
for Dynamic Adaptation
16 Constella: A Novel A. Stanisic, M. Euro-Par 2026 Accepted
Framework for Cost- Gravara, J. L. Herrera,
Efficient Distributed Al S. Nastic (TUW)
Inference in LEO Space
Data Centers
Table 2: NexaSphere scientific publications (submitted) up to M18
P# Title Authors (Partners) | Venue / Year Status
17 Enabling the 6G Edge- A. lonitsa, M. IEEE Globecom | Submitted

Cloud Continuum: The
NexaSphere approach

Danousis, C. Skianis,
E. Kafetzakis,

I. Giannoulakis
(BELL); N. Modina
(CNAM);

M. Gravara,

A. Stanisic, S. Nastic
(TUW);

S. Vahabi (CNIT);

2026
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P# Title Authors (Partners) | Venue / Year Status

B. Mafakheri (RAVE);
T. de Cola (DLR);
R. Riggio (UNIVPM)

18 Atlas: Optimizing M. Gravara, J. L. IEEE/ACM Submitted
Deployment of Compound Herrera, S. Nastic Symposium on
Al Workflows on (TUW) Edge
Heterogeneous Clusters Computing

The remainder of this section provides a short summary of each publication listed in Table 1
and Table 2 and explains how the underlying research contributes to the NexaSphere project’s
vision of a unified, 6G-native TN/NTN 3D network. The alignment is expressed in terms of the
project’s technical objectives (0.1-0.9) and the work-package structure defined in the Grant
Agreement.

[P1] A Novel Compound Al Model for 6G Networks in 3D Continuum. The paper proposes a
formal model of Compound Al systems with a tripartite framework that decomposes complex
network-management tasks into specialized, interoperable Al modules. It addresses the cross-
domain management challenges raised by 6G networks that span terrestrial, aerial, and space
segments. Alignment with NexaSphere: contributes to Objective O.7 (Al-based optimal
resource allocation across the 3D integrated network) and directly feeds the Al-aided
orchestration pillar addressed in WP5 (6G TN/NTN Network Management & Orchestration).
[P2] Cosmos: A Cost Model for Serverless Workflows in the 3D Compute Continuum. Cosmos
introduces a comprehensive cost and performance-cost trade-off model for serverless
workflows spanning edge, cloud, and space layers. By isolating the main cost drivers, it enables
informed placement decisions over the heterogeneous and dynamic 3D continuum. Alignment
with NexaSphere: underpins Objective 0.6 (edge-cloud continuum across space and ground
nodes) and supports WP5 orchestration for cross-domain service placement in the unified
TN/NTN infrastructure.

[P3] Databelt: A Continuous Data Path for Serverless Workflows in the 3D Compute
Continuum. Databelt presents a state-management framework with SLO-aware state
propagation that proactively offloads function states to minimize latency and network hops in
the 3D continuum, especially under highly dynamic topologies (e.g., LEO-based compute).
Alignment with NexaSphere: directly supports Objectives O.2 (latency targets close to 1 ms
end-to-end) and O.6 (edge-cloud continuum deployment), contributing to the data-path design
pursued in WP5.

[P4] FedCCL: Federated Clustered Continual Learning Framework for Privacy-focused Energy
Forecasting. FedCCL combines static pre-training clustering with an asynchronous FedAvg
algorithm to enable privacy-preserving energy forecasting across heterogeneous participants
with dynamic availability. Alignment with NexaSphere: illustrates Al services delivered on top
of the 3D continuum (WP5), supporting Objective O.7 (Al-based optimisation) and the project's
sustainability focus embedded in Objective O.4.

[P5] Gaia: Hybrid Hardware Acceleration for Serverless Al in the 3D Compute Continuum. Gaia
introduces a GPU-as-a-service model with dynamic function-runtime evaluation for SLO-aware
hardware acceleration of serverless Al workloads over heterogeneous edge-cloud-space
environments. Alignment with NexaSphere: enables Al workload orchestration (Objective O.7)
across the 3D continuum (Objective 0.6), underpinning WP5 and the compute fabric that
NexaSphere's vertical use cases rely on.

NEXASPHERE | D7.2 JUNE-26
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[P6] Lumos: Performance Characterisation of Web Assembly as a Serverless Runtime in the
Edge-Cloud Continuum. Lumos delivers a comprehensive performance characterization of
Web Assembly-based serverless runtimes compared with containers in edge-cloud
environments, quantifying cold-start latency, warm latency, and |I/O-serialization overhead.
Alignment with NexaSphere: provides empirical evidence that guides runtime selection for the
edge-cloud continuum (Objective O.6) and for WP5 orchestration on constrained NTN and
edge nodes.

[P7] Non-Terrestrial Disaggregated RAN: Prospective Architectures and Performance Insights.
This work explores architectural scenarios for deploying disaggregated RAN units in NTN,
leveraging combined communications to improve link reliability and capacity. Alignment with
NexaSphere: sits at the core of NexaSphere's concept, contributing to Objective 0.2 (3D
TN/NTN architecture), Objective O.3 (6G satellite network with onboard processing and
RF/FSO links) and WP3 (disaggregated RAN components).

[P8] Paving the Way Towards an NTN-Native 6G Ecosystem: The NexaSphere Approach. As
the project-overview publication, this paper describes NexaSphere's approach to unifying TN
and NTN for 6G through architectural innovations, Al-based control, and a strong focus on the
aviation, automotive, and railway verticals. Alignment with NexaSphere: acts as the flagship
dissemination of the overall project vision and maps directly to Objectives O.1, 0.2, 0.8 (end-
to-end demonstrations up to TRL 5) and O.9 (European research and standardisation
roadmap).

[P9] Performance Isolation for Serverless Functions: A Survey. This survey classifies runtime,
provisioning, and hybrid performance-isolation techniques for serverless functions and
identifies open gaps in handling multi-tenant resource contention. Alignment with NexaSphere:
informs the orchestration design in WP5, particularly for scenarios where the 3D continuum
must co-host tenant-isolated NexaSphere services alongside third-party workloads
(Objectives 0.6 and O.7).

[P10] ProbSelect: Stochastic Client Selection for GPU-Accelerated Compute Devices in the
3D Continuum. ProbSelect proposes an analytical latency model and a probabilistic
forecasting approach for intelligent client selection in GPU-accelerated federated learning,
without requiring historical data or continuous monitoring. Alignment with NexaSphere:
advances the Al-driven resource allocation and orchestration pillar (Objective O.7) and
enables federated learning over the 3D compute continuum (Objective O.6, WP5).

[P11] Roadrunner: Accelerating Data Delivery to WebAssembly-Based Serverless Functions.
Roadrunner is a sidecar shim that enables near-zero-copy, serialisation-free data transfer
between WebAssembly serverless functions by mapping function memory and using
dedicated virtual data hoses. Alignment with NexaSphere: reduces latency and overhead for
inter-function data exchange, directly improving the edge-cloud continuum performance
targets of Objective 0.2 (ultra-low latency) and Objective O.6.

[P12] Stardust: A Scalable and Extensible Simulator for the 3D Continuum. Stardust is a
scalable and extensible simulator for the 3D Continuum that supports mega-constellation
simulation, dynamic routing protocols, and orchestration-algorithm evaluation through a
SimPlugin extension mechanism. Alignment with NexaSphere: enables large-scale validation
of orchestration and mobility algorithms developed in WP4 (multi-connectivity) and WP5
(orchestration), and constitutes a reusable asset shared with the wider 6G NTN research
community (Objective O.9).

[P13] Towards Cloud-Native RAN for 6G NTN-Based Connectivity in Aviation. The paper
investigates disaggregated and cloud-native RAN architectures for seamless gate-to-gate
aircraft connectivity, proposing four deployment scenarios that distribute RAN functions across
aircraft, satellites, and ground infrastructure. Alignment with NexaSphere: targets the aviation
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vertical defined in WP2 and WP6 (Objective O.8), while informing architectural design choices
for Objectives 0.2 and 0.3 and for WP3 (disaggregated radio-optical components).

[P14] O-RAN Integrated Space-Terrestrial Networks: A Multi-Connectivity Strategy Analysis.
The paper analyses CU-based multi-connectivity architectures for Open RAN (O-RAN) space—
terrestrial networks, comparing Single-PDCP and Multi-PDCP designs in terms of end-to-end
latency, 3GPP 5QI compliance, and RAN functional-split feasibility. Alignment with
NexaSphere: supports Objective O.5 (advanced multipath TN/NTN connectivity, extending
3GPP ATSSS) and Objective O.2 (3D architecture with strict latency targets), feeding WP3
(disaggregated RAN) and WP4 (multi-connectivity solutions); complements [P7] and [P13] on
the reference space—terrestrial RAN architecture.

[P15] Compass: Optimizing Compound Al Workflows for Dynamic Adaptation. Compass
introduces a framework that enables runtime adaptation of Compound Al workflows through
configuration selection on fixed infrastructure. Framework first performs task optimisation,
finding combination of models and hyperparameters to maximize accuracy for a prediction
task, then constructs a Pareto front on accuracy-latency space and encodes it with switching
policies. The inference serving system utilizes the encoded Pareto front to switch between
faster and accurate configurations based on varying load. Alignment with NexaSphere:
advances the Al-driven orchestration pillar (Objective O.7) by enabling SLO-aware serving of
multi-component Al workflows on constrained infrastructure in the 3D compute continuum
(Objective 0O.6), and complements [P1] on the operational deployment of Compound Al for
network management tasks addressed in WP5.

[P16] Constella: A Novel Framework for Cost-Efficient Distributed Al Inference in LEO Space
Data Centers. Constella introduces a framework for cost-efficient distributed Al inference over
LEO satellite constellations. It treats space data centers as an active compute tier in the 3D
continuum. Constella combines offline planning, which identifies a cost-efficient constellation
configuration and DNN partitioning strategy, with online assignment over inter-satellite links
based on constellation telemetry and ground-contact opportunities. Evaluation on a real-world
dataset shows that Constella reduces system cost and end-to-end inference latency while
maintaining high inference accuracy. Alignment with NexaSphere: contributes to Objective O.6
(edge-cloud continuum across space and ground nodes) and Objective O.7 (optimal resource
allocation across the 6G 3D integrated network). Furthermore, Constella feeds the Al-based
orchestration and resource-management activities addressed in WP5 and complements [P10]
by extending resource-efficient Al scheduling from heterogeneous compute devices to LEO
satellite constellations.

[P17] Enabling the 6G Edge-Cloud Continuum: The NexaSphere approach. The paper
presents the NexaSphere orchestration framework for the unified TN/NTN edge-cloud
continuum, structured as a two-tier architecture: a global MANO layer with geo-aware cross-
cluster placement, and an enhanced Kubernetes intra-cluster scheduler that translates service
intent into latency-aware pod-level placement. The framework is complemented by an Al-
native control loop combining federated anomaly detection, reinforcement-learning-based
reconfiguration, and serverless execution of foundation-model-based forecasting and is
validated against the aviation in-flight connectivity testbed. Alignment with NexaSphere: maps
to Objective 0.6 (edge-cloud continuum across space and ground nodes), Objective O.7 (Al-
based optimal resource allocation), and Objective 0.8 (end-to-end demonstrations),
consolidating the orchestration design developed in WP5 and integrating contributions from
WP3, WP4 and the WP6 aviation PoC.

[P18] Atlas: Optimizing Deployment of Compound Al Workflows on Heterogeneous Clusters.
Atlas is a framework for deployment optimisation of Compound Al workflows on
heterogeneous clusters, selecting execution plans that maximise predicted task accuracy
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under latency, throughput, memory, and cost SLOs. Its core component, the Markovian
Accuracy Predictor (MAP), estimates end-to-end workflow accuracy from local conditional
accuracy transitions between adjacent stages, avoiding both exhaustive end-to-end profiling
and the independence assumption of product-based surrogates, and feeds the resulting
estimates into a MILP-based plan optimiser that jointly selects model variants, hardware
placement and replica counts. Alignment with NexaSphere: advances the Al-driven
orchestration pillar (Objective O.7) and the edge-cloud continuum deployment objective
(Objective 0.6), feeding WP5 (orchestration); complements [P1] and [P15] by adding
deployment-plan selection to the project's Compound Al line of work.

2.2 Events/Workshops

Project partners have actively participated in a range of conferences, workshops, webinars,
and industry events to present NexaSphere and engage with relevant stakeholders. These
activities have provided opportunities to showcase project objectives, present early results,
and establish connections with the wider research and innovation community.

During the reporting period, NexaSphere was represented at the following events:

e Project presentation: "NEXASPHERE: objectives, use cases, and technological
enablers " by HPE at Plenary of 6G-Al WG Trials (Jan/2026).

e HPE seminar at University of Padua, Internet and Multimedia faculty, "On Private 5G
Networks: an industrial overview of use cases, architectures, and solutions", presenting
NEXASPHERE project (Nov/2025).

¢ SNS JU Call 3 Projects Introduction Webinars (Feb/2025): Introduction of NexaSphere
within the SNS JU community.

NEXASPHErE

Babak Mafakheri (Sa.

Demonstration (PoC)

Aviation C Automotive Railways pos e

R A : : ; * Train on-board integration of

* Seamless _‘”‘”"éhl NTN * Healing data hoarding disorder NTN for improved connectivity.

connectivity for civilian aircraft for connected vehicles, with Al- reliability. s and opcrzltioﬁs
based data distillation o Prediot -

* Predictive maintenance time monitoring, energy

» EV range prediction Rt _

» Passenger experience: Ticketing,

arnlast 66 peosraphical coverng! on-board connectivity,

edby TNs and NTN information systems.

.))) (((.

Figure 1: RAVE Presenting NexaSphere at SNS JU CALL 2025
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e 12th ASMS Conference and 18th SPSC Workshop, Sitges, Spain (Feb/2025):
Participation in the satellite multimedia and space communications domain.

Figure 2: RAVE at ASMS/SPSC Conference 2025

e Aircraft Interiors Expo (AIX), Hamburg, Germany (April/2025): Engagement with the
aviation industry and in-flight connectivity stakeholders.

Figure 3: aeroLiFi at AIX 2025
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European 6G research community.
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Poland (June/2025): Presentation within the

Figure 4: RAVE, DLR & SRS at EuCNC & 6G summit 2025

e Paris Air Show, Le Bourget (June/2025): NexaSphere's flyer and preliminary avionic
antenna prototype were showcased at the booth of project partner RF Microtech.

1622
JUN
2025

INTERNATIONAL
PARIS AIR SHOW

Figure 5: NexaSphere at Paris Air Show 2025
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e NTN, Security & Resilience Event, Wellling, Germany (Sept/2025): NexaSphere was
exhibited alongside projects such as 5G-STARDUST", 6G-NTN?, and UNITY-6G3 at this

event hosted by project partner DLR.

— R -

Figure 6: DLR & RAVE presented NexaSphere at NTN, Security & Resilience Event

e 5th NTN Workshop: Towards a Unified TN-NTN System, Berlin, Germany (Nov/2025):
Participation in discussions on TN-NTN convergence and 6G standardisation.

Figure 7: DLR at the 5th NTN Workshop: Towards a Unified TN-NTN System in Berlin.

o |EEE Future Networks World Forum (FNWF'25) (Nov/2025): The project coordinator
presented the paper "Towards Cloud-Native" architectures for NexaSphere's avionic
use cases.

e Dubai Airshow 2025 — 19th Edition (Nov/2025): NexaSphere's avionic antenna design
was showcased at the booth of project partner RF Microtech. A few slides presenting
the project goals and partners were inserted in the booth slide show.

' Satellite and Terrestrial Access for Distributed, Ubiquitous, and Smart Telecommunications (https://5g-

stardust.eu/)
2 6G NON-TERRESTRIAL NETWORKS (https://6g-ntn.eu/)
3 Building A unified architecture for open RAN-enabled distributed, scalable and sustainable 6G
networks (https://unity-6g.eu/)
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Figure 8: NexaSphere at Dubai Airshow 2025

e Athens INFOCOM World 2025 (Nov/2025): NexaSphere was presented at a thematic
Workshop of this conference focused on Al and emerging technologies.
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Figure 9: OTE at Athens INFOCOM World 2025
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e The German SatCom Days, WeRling, Germany (March/2026).

-l

Figure 10: OHB at German Satcom Days 2026

e The 12th International Symposium on Networks, Computers and Communications —
ISNCC, Paris — France (Oct/2025).

Figure 11: RomARS at ISNCC 2025, Paris.
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¢ MWC 2026, Barcelona — Spain (March/2026).

Figure 12: NexaSphere presented by DLR & SRS in MWC 2026 - Barcelona

e EUCNC & 6G Summit 2026, Malaga - Spain (June/2026)

Figure 13: NexaSphere at EUCNC 2026
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Figure 14: NexaSphere presented by RAVE in ICT 2026 — Thessaloniki

e |EEE ICC 2026, Glasgow: CNAM presented a paper "Energy-Efficient Uplink-Downlink
Decoupling for 6G TN-NTN Multi-Connectivity.
e Infocom 2026, Japan: O-RAN Integrated Space-Terrestrial Networks: A Multi-

Connectivity Strategy Analyfig. B

LU

56 SA/NSA deployment map

Figure 15: NexaSphere presented by CNAM in Infocom 2026 - Japan

NexaSphere has also held three (3) plenary consortium meetings: the first in Athens, Greece
(July 2025) hosted by OTE, the second in Naples, Italy (November 2025) hosted by the
University of Naples Federico Il, and the 3™ in Paris hosted by CNAM.

At least the following events are planned for the upcoming period, but more will be planned in
the next months:
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Workshop of PoC-WP6 — Munich (June/2026)
FUSECO 2026 - Berlin (Nov/2026)

Plenary meeting — (Nov/2026)

EuCNC 2026 — Dublin (June/2027)
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A complete list of all dissemination and communication activities is provided in Appendix.

2.3 Media Channels

Social media channels are used to disseminate NexaSphere activities and results, and to share
relevant information from related projects and initiatives. The main platforms are LinkedIn
(linkedin.com/company/nexasphere-eu) and X (formerly Twitter, @NexaSphere_EU) shown in
Figure 17, used to share project updates, announce participation in events and disseminate
project results. Published content includes news, event announcements and updates from
project partners. In addition, YouTube (@NexaSphere_2025) is used to host and share video
content; a project introductory video has already been published.

Between July 2025 and June 2026, the NexaSphere LinkedIn page published 36 posts and
reached 262 followers by M18, exceeding the M36 target of 150. Over the same period, posts
generated 33,205 impressions, 6,198 clicks and 865 reactions, with an average engagement
rate of 19.0% per post and an average click-through rate of 16.0%. Activity peaks correspond
to the project's main external touchpoints: the Athens, Naples and Paris plenary meetings,
MWC Barcelona 2026 and the EUCNC & 6G Summit 2026 in Malaga. The monthly distribution
of posts and impressions is shown in Figure 16. The use of these media channels will continue
throughout the duration of the project.

NexaSphere Linkedln activity — M07 to M18 (Jul 2025 - Jun 2026)

W Posts published
] == i
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5 MWC Barcelona £
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m £
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-] [}
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a 27
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Source: Linkedin page analytics, exported 05 jun 2026. Totals over period: 36 posts, 33,205 impressions, 6,198 clicks, 865 reactions, avg engagement rate 19.0% (all organic)
Figure 16: NexaSphere LinkedIn activity — July 2025 to June 2026
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Figure 17: NexaSphere LinkedIn & X pages

2.4 Project Website

The project website (Error! Hyperlink reference not valid.), fully functional since M02 [1], is
continuously maintained and updated to reflect new project developments and maximize its
role as a key dissemination tool.

Website Analytics:

The website's performance is monitored through Google Analytics. During the reporting period
and while the website was operational and the Google analytics implemented (May 2025 —
June 2026), the website recorded 3,100 unique visitors and over 27,000 page interactions,
with an average engagement time of 1 minute 41 seconds per session. The most visited
sections include the homepage, About NexaSphere, Partners Overview, and Scientific
Publications. Traffic is primarily driven by direct access, organic search, and LinkedIn referrals,
confirming the effectiveness of the project's online dissemination strategy.

A summary of the website analytics is presented in Figure 18.
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Figure 18: NexaSphere website analytics overview (May 2025 — June 2026) -Snapshot taken at June, 15

Partners have also created internal project websites. Indicatively, OTE’s project website
(https://www.cosmote.gr/static/otegroup/en/page/ereunitiko_ergo NexaSphere, Figure 19).
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Figure 19: NexaSphere in OTE’s website

2.5 Press Releases & Publicity

Press releases are used to communicate key project milestones, announcements, and
participation in relevant events. To date, three (3) press releases (Figure 20) have been
published and disseminated through partner communication channels, the project website and
social media platforms:

o Press Release #1 (Press Release #1 — nexasphere.eu, Feb/2025): Announced the
official launch of NexaSphere as a Horizon Europe project aimed at designing and
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validating a unified 3D communication network to shape B5G/6G connectivity across
terrestrial and non-terrestrial systems.

Press Release #2 (Press Release #2 — nexasphere.eu, Sep2025): Provided an update
on the project's progress, highlighting key achievements, event participation, and
milestones reached during the first year of activity.

Press Release #3 (Press Release GR OTE, Press Release ENG OTE), May/2025:
OTE issued a press release (in Greek and in English, 21/5/2025) on its participation in
five new European research projects on 6G, including the NexaSphere project with a
short description of its scope and objectives. The Press Release gained remarkable
publicity through the company’s established communication channels.

BBt BGSNS B v BESNS

Press Release (rebruary 2026) Press Release (september 2025)

NexaSphere Consolidates Technical Baseline for Europe’s Unified 3D NexaSphere: Europe’s Visionary 3D Network Project to Shape B5G/6G
B5GI0G Comecty Vison Camactivty
First and interface d delivered; consortium publishes foundatonal results

and prepares next-phase integration for aviation, automotive, and rail proofs-of-concept

Contacts:

Dr. Babak Mafakheri, Project Coordinator
Safran Passenger Innovations (SPI) Germany GmbH
Email: Babak mafakheri@zii.aero

Dr. Tomaso de Cola, Technical Manager
German Aerospace Center (DLR)
TomasodeCola@dirde.

GContacts: Eoal iy

Dr. Babak Mafakheri, Project Coordinator
Safran Passenger Innovations (SPI) Germany GmbH

Email The NexaSphere project, officially tiled ‘NexGen 3D Networks Spin Harmonies
: Babak mafakheri@zii.aero

across 6G, Al, and unified TN/NTN', has commeneed its mission to design, validate,

a unified three-dimensional (3D) network i that integrates
terrestrial (TN), airborne, and spaceborne (NTN) platforms; with Horizon Europe funding
under Grant Agreement No. 101192812,

Dr. Tomaso de Cola, Technical Manager
German Aerospace Center (DLR)
Email: Tomaso.deCola@dir.de

Uniting TN and NTN in a 3D Network-of-Networks

NexaSphere seeks to build the backbone for Europe’s digital society beyond 2030 by

Moving from launch to a consolidated technical baseline
Twelve months after its initial public announcement, NexaSphere, officially fitled “NexGen
3D Networks Spin Harmonies across 6G, Al, and unified TNINTN", reports strong
progress in establishing the technical for a unified three-dimensional (3D)
network that integrates terrestrial, airborne, and spaceborne connectivity.

delivering a seamless, resilient, and energy-efficient network architecture that merges
ground networks with aerial and spaceborne connectivity. The project is led by Safran
Passenger Innovations Germany GmbH (SPY), with technical management by German
Aerospace Center (DLR), and involves 18 partner organisations across 9 counries,
representing academia, research institutions, SMES, and industry.

Key Objectives
« 3D Network-of-Networks Architecture: Integrating terrestrial, airborne, and spacebome
to enable mult-path,
«  Energy Efficiency & Advanced Interfaces: Developing hardware and software for radio
and wireless-optical technologies; ensuring that the design supports sustainability without
sacrificing performance.

During 2025, the consortium moved from project set-up to a consolidated baseline:
governance and core procedures were established; use cases, system requirements, and
KPIs were captured; and the first system architecture and interface definitions were
delivered. Two plenary meetings, hosted in Athens and Naples, supported alignment
across partners working on the full 3D edge-cloud continuum stack.

n CORATLG O mcomortzim < B84 News pojects COSMOTE TELEKOM aporticipating
ore T nzcons
D B e e
‘COSMOTE TELEKOM: Leading research for future's networks 8

Contact >

COSMOTE TELEKOM:

Leading research for future's networks

Figure 20: Three (3) NexaSphere Press Releases up to M18
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26 Newsletters

Newsletters are published periodically to provide updates on project progress, highlight recent
activities, and share results with a broader audience. So far, two (2) newsletters have been
published to date under the common theme "Connecting Land, Sky and Space":

o Newsletter #1 (Aug/2025) Covered the initial phase of the project, introducing the
consortium, objectives, and early activities, NEXA Newsletter August 2025 (NEW
VERSION)

o Newsletter #2 (Feb/2026) Reported on recent developments, including event
participation, technical progress, and upcoming milestones, Newsletter #2 2025

Both newsletters are publicly available for download on the project website. Additional
newsletters will continue to be published at regular intervals throughout the project duration.

= THE NEXASPHERE PROJECT
THE NEXASPHERE PROJECT R EwctEress

NEWSLETTER1

NexaSphere’s
de:

Project snapshot

In 2025, the consortium progressed from project set-up to a consolidated technical baseline: governance and
procedures were established, use cases and system requirements were captured, and the first system
architecture and interface definitions were delivered. Two plenary meetings (Athens and Naples) helped align
partners across the full 3D edge-cloud continuum stack.

¢ KEY ACHIEVEMENTS (JUL-DEC 2025)
MILESTONE MS1 - PROJECT GOVERNANCE AND PROCEDURES ESTABLISHED
« Interim review of WP1 set-up: project management handbook, scientific/technical plans, risk management,
and the data management plan.
« Main contributing partners highlighted: SPI, DLR, 8BELLS.
MILESTONE MS2 - SYSTEM DESIGN AND REQUIREMENTS DELIVERED
« Consolidation of use cases, preliminary system requirements and KPIs; delivery of system architecture,
interfaces specification, and first techno-economic analysis.
« Main contributing partners highlighted: OHB, SPI, STLA, RAIL, UNINA, AER, DLR, OTE

+ DELIVERABLES SUBMITTED IN 2025
IN 2025, THE CONSORTIUM SUBMITTED FIVE KEY DELIVERABLES THAT FORM THE

REVOLUTIONIZE HOW WE CONNECT AND J F'Oi‘;':l:)ATION FOR THE TECHNICAL WORK AND FUVUREEﬂaﬂ:l;v.ﬁlv‘\g‘r;is:“w o

KPIs (Aug 2025)

COMMUNICATE IN THE FUTURE!

(Dec 2025)
+ D71 Project websit

Figure 21: NexaSphere Newsletters Published up to M18

2.7 Communication Material

A set of communication material has been developed to support the dissemination of
NexaSphere activities and results across different channels and events. These materials
ensure a consistent and professional representation of the project at conferences, workshops,
and online platforms.
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2.7.1 Flyers, Roll-ups, Posters

Promotional materials have been designed and produced to present the project and increase
its visibility at conferences, workshops, and industry events. The following materials are
currently available:

o Project Flyer (Figure 22): A two-page flyer presenting the NexaSphere project, its
objectives, consortium, and proof-of-concept domains. The flyer has been distributed
at events such as the 5th NTN Workshop, the NTN, Security & Resilience event, Athens
Infocom 2025 and the Dubai Airshow 2025.

NE HERE

NexGen 3D Networks Spin Harmonies
Across 6G, Al, and Unified TN/NTN
PARTNERS

~ SAFRAN 4#7 ;»Aae'
DLR ﬁ.

lecham SRS pechrseus

Hewlett Packarc T - S
Enterpeise AOvARS | “OHB

lid

RFMICROTECH sl on it

HERE F OF CON MAGISTER U I*I
T—— ~/ -
Automotive ™~ /

7
— STELEANTIS @
A —__Railways TOIRICE

Figure 22: NexaSphere project flyer

e Project Roll-up Banner (Figure 23): A roll-up banner designed for use at exhibitions and
conference booths to provide a visible presence for the project at physical events.

Both  materials are available for download on the project website
(https://nexasphere.eu/produced-materials/). Additional materials, including posters, will be
developed as needed for future events.
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Figure 23: NexaSphere roll-up banner

2.7.2 Videos

Video content is used to support communication and outreach activities. A project introduction
video has been produced and published on the NexaSphere YouTube channel
(https://youtu.be/BudL03kr-0A), presenting the project's vision, objectives, and key technical
domains. Further video content will be produced as the project progresses and tangible results
become available.

2.7.3 Presentation Templates and Branding

A set of presentation templates, social media templates, and project branding guidelines have
been developed to ensure a consistent visual identity across all dissemination activities. These
resources are used by all consortium partners when presenting NexaSphere at events, in
publications, and on social media. To date, five project presentations have been delivered at
conferences and webinars, all following the project's visual identity guidelines and are publicly
available on the project website (https://nexasphere.eu/project-presentations/).
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Figure 24: NexaSphere PowerPoint presentation template
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Section 3: Standardisation Activities

Key objectives for standardisation work in NexaSphere are to: (i) identify gaps in existing
standards and propose necessary clarifications or new working items, (ii) organize pre-
standardisation workshops to define roadmaps for emerging topics and to plan co-operation
between NexaSphere partners, (iii) contribute directly to relevant standards through partners’
effort based on project findings and use cases, and (iv) promote recommendation to
standardisation working groups representing various stakeholders needs.

3.1 Focus Areas and Activities

The initial steps for standardisation activities during the first 18 months of the project in
NexaSphere WP7 T7.2 included study and analysis of past NTN work and study items relevant
to the NexaSphere scope in different standardisation forums. The standardization forums and
working groups followed by the NexaSphere partners involved are listed in Table 3.

More specifically:

In 3GPP, the focus has been so far in the tracking of topics that could be relevant to the
NexaSphere scope. 3GPP evolution is going towards definition of 6G requirements. In Release
20, study items of the 6G have been ongoing and first discussions on Release 21 topics and
timeline are in progress in 3GPP plenaries (RAN/SA).

In 3GPP, there are several study and work items related to the NTN starting from Release 14,
which included the first studies about 5G use cases for the non-terrestrial networks ending to
the latest finalized release, Release 19, which includes work item for the latest enhancements
for 5G non-terrestrial networks. This study is done to support also work in NexaSphere WP2
and WP4 and results have been included in D2.1 ([8]) and D4.1 ([9]) as a part of the 3GPP
state-of-the-art work.

In addition, tracking of relevant multi-connectivity and AI/ML related topics, which are
discussed more in detail in [9], has been ongoing and the tracking of 6G study items that could
be in the scope of NexaSphere multi-connectivity and Al studies as well.

In the planning phase of the NexaSphere it was seen that 6G requirements and its first
specifications will be the important reference mark for the standardisation activities in the
project. It was seen already then that 6G work from Release 19 to Release 21 in 3GPP will
correspond the whole duration of the project. Release 20 with 6G topics is still seen relevant
for NexaSphere standardisation work. However, contribution done for standardisation is still
minimal, as the schedule of the Release 20 6G studies with use cases and basic requirements
didn’t fit well together with specification of NexaSphere project work done for architecture and
use cases.

Contributions to the CCSDS (Consultative Committee for Space Data Systems) and ESA
ESTOL activities concerning the optical communication domain are also considered in
NexaSphere through the involvement of DLR in both cases. In ESA ESTOL specification work
is followed which is highly relevant for the optical waveform definition also in NexaSphere
context. So far, the discussion was dominantly administrative solving Terms & Conditions of
the contributions. Nevertheless, significant progress was made on the definition of low-
coherent modes (2.5G-10Gbps). Next, focus will be on 100G and inclusion of time-transfer
and ranging functions. In CCSDS, similar target is pursued though targeting a different class
of space missions (i.e., scientific data repatriation). Here the main contribution consisted in
attending monthly Optical WG meetings and participating to the last face-to-face meeting that
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Commission

took place respectively in Hamburg in September 2025 (https://ccsds.org/meetings/fall2025/)
and in Puerto Rico in May 2026 (https://ccsds.org/meetings/2026spring/). Continued

participation in CCSDS activities is planned throughout the rest of the project to consolidate
the ongoing work on coherent modulation schemes.

NTN Forum of ESA is followed by NexaSphere Partners as listed in Table 3. NTN Forum gathers
up partners interested in NTN related topics and Standardisation interest group of NTN Forum
could make possible to find organisations interested in collaboration of contributions in
different NTN related standardisation forums.

Two mini workshops for standardisation coordination are kept in NexaSphere to plan
standardisation activities and to discuss on the challenges of the standardisation work. These
workshops took place in March 2026 and in April 2026. In addition, NexaSphere plenary
meetings are used to discuss on standardization topics as well as monthly meetings of the
working group.

3.2 Contribution plan

Initial standardisation plan was made already in NexaSphere proposal phase and with more
details in the beginning of the project. Again in [1] the first standardisation plan was introduced.
Standardisation plan and focus is and will be again updated during the project. The latest
standardisation plan is updated and summarized in Table 3 below. The updated plan is mostly
the same as in earlier phases with the following changes: for the contribution plan for MPTCP
or MPQUIC related standardisation bodies is removed as the topics in the forums related to
these protocols have been inactive during the first half of the NexaSphere project. Partners
are still tracking the possible activities in the standardization and contributes where possible.
The ITU related work for ITU FG-AINN is added in the table as there has been use case
proposal related activities ongoing there.

Table 3: Updated Standardisation plan in NexaSphere (M18)

SDOs/SSOs/ Partners Expected Contributions
Working Groups

ESA CCSDS, ESTOL DLR Contributions to CCSDS and ESTOL activities
concerning the optical communication domain.

ETSI SES SCN MAG, Input to the newly established work item on FSO
DLR technology for NTN systems (feeder and inter-satellite
links).

3GPP SA1-2 & SAS5 DLR, Contributions to TN & NTN-related standardisation,
HSAT, | focusing on regenerative satellite use to enhance
MAG network  convergence and service coverage.
Release 20 6G Topics in NTN scope and Release 21 6G
Topics related to NTN when relevant topics clarified.

3GPP RAN 1,2-4 SRS, Contributions to NTN standardisation, particularly
ROM, regarding regenerative satellites and multi-connectivity.
MAG,
HSAT

3GPP RAN2-3, SA1-2 DLR As above; with a focus on regenerative satellite utilisation
for improved network convergence and coverage.
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- SDOs/SSOs/ Partners Expected Contributions

Working Groups
Seamless Air RAVE Industry input on in-flight connectivity: requirements of
Alliance (SAA) airlines and passengers, trend identification, and
assessment of solution viability.
ITU FG-AINN RAVE Proposal of an aviation use case for I[TU-T FG-AINN WG2

in which an Al-native network performs intent-driven,
predictive, closed-loop orchestration across integrated
terrestrial and multi-orbit non-terrestrial domains to
maintain SLA-aware in-flight connectivity. (In the
process)

IETF TCPM, QUIC ROM, Standardisation tracking on transport protocols (e.g.
CNAM | Multipath TCP and MPQUIC);
presentation of NTN use case.

NTN Forum WG#1, MAG Align project activities with NTN Forum standardisation
WG#2, WG#3, WG#4 and vertical use case discussions, especially for
NexaSphere.
NTN Forum WG#1 AER Align project activities with NTN Forum, focusing on
(Standards), WG#2 aviation-related verticals.

(Vertical Needs)
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3.3 Challenges

NexaSphere pursues opportunities to be engaged in standardisation activities in the context
of early-stage 6G and NTN developments, where technical directions, timelines and priorities
are still evolving. The challenges identified below are structural and typical for EU-funded
research projects operating alongside global standardisation processes. Targeted mitigation
measures are being explored to identify relevant opportunities.

Partial Timeline Misalignment: NexaSphere timeline does not fit very well to the timeline of 6G
and its study on requirements and first specification in 3GPP. The Release 20 study items for
6G has started basically at the same time with the project kickoff. The use case study of 6G
for example, has been ongoing at the same time as use case definition work in NexaSphere.
There are still new Release 20 study items starting this year before the first Release 21 study
and work items. As a result, early influence opportunities are limited. As mitigation, the project
will use liaison statements, white papers, and workshop participation to influence longer-term
directions beyond a single release.

Broad and Distributed Scope of Relevant Topics: The focus so far has been on tracking of
3GPP topics that could be relevant to the NexaSphere scope. Tracking is done by monitoring
general discussion in 3GPP plenaries for 6G topics and in 3GPP working groups. The
challenge of the tracking work is the breadth of the standardisation topics to monitor. There
are separate topics for Al/ML, multi-connectivity and NTN. Part of the TN topics, e.g. AI/ML or
Multiconnectivity topics, could be later inherited to support NTN as well. This makes it
challenging to follow the right technical details in standardization when we do not yet see which
multi-connectivity or Al functionalities will be inherited in NTN networks, especially in the scope
of NexaSphere. Concentrating efforts on a limited number of high-impact/priority areas directly
linked to NexaSphere use cases may address the challenge, starting from specific topic
monitoring.

Capacity Constraints of Smaller and Emerging Actors: In NTN Forum there has been feedback
discussion on the work of 3GPP delegates concentrating on the NTN topics. The problem is
that small new NTN companies are active in 3GPP plenary meetings but do not have resources
to work with the working group items in detail. NTN Forum gathers together the companies to
collaborate with NTN topics in 3GPP. The collaboration (e.g. forums, joint statements) can
reduce individual effort, increase reach and thus be successful (especially on general topics).
However, more detailed technical aspects of standardisation for NTN with multi-connectivity
aspects for example is not easy to motivate in collaborative manner.

High Effort Required for Working-Group-Level Impact: Effective involvement in standardisation
activities demands background organisations capable of running simulations and producing
technical results, preparation of technical documents and contributions, continuous support
for delegates during intensive meeting weeks. Parallel sessions for relevant topics require
number of delegates to participate affectively on the standardization of technical details.
Participation by smaller actors in 3GPP, like the NexaSphere project, working groups
concentrating on the technical details, tends to remain limited or narrowly focused. It takes
time to get into the 3GPP activities as a new member. Pool partner expertise for joint
contributions as well as reuse of validated project results (models, architectures, analyses)
could be considered as standardisation input.

Finally, part of the project integration relies on existing, mature and 3GPP -compliant 5G
interfaces which might limit the potential standardisation contributions. Tracking the existing
standards and by contributing relevant bug fixes found with CRs to the existing standard bodies
during the implementation of such features is still a possible way to indluence the
standardization roadmap.
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3.4 Next Steps

Contributors of the standardisation activities continue to work to recognize the role of
standards in the development of Beyond-5G and 6G network technologies e.g.
3GPP Release 20 work and study items related to the non-terrestrial networks for 5G and 6G.
Focus is especially in 3D, multi-path and multi-connectivity systems for unified TN/NTN.
Relevant topics, study items, work items and other activities from relevant standardisation
forums are identified and followed continuously. These forums are e.g. relevant working
groups of 3GPP SA (System Architecture) and RAN (Radio Access Networks), SES (Satellite
Earth Stations & Systems) SCN (Satellite Communication and Navigation) in ETSI and the NTN
Forum hosted by ESA.

In addition to 3GPP activities, also ESA CCSDS and ESTOL activities on FSO are monitored
and contributing into the atmospheric channel definition and analyses is planned. And finally,
ETSI SES SCN working item on FSO technology for NTN systems is monitored and contributed
if seen relevant for NexaSphere scope.

At this point it is visible that most of the standardisation work in NexaSphere will take place in
the second half of the project with the late phase of Release 20, where the 6G NTN
standardisation work is still in the very beginning and in the Release 21, where the topics are
still open but work can be done to influence the relevant topics to be discussed from
NexaSphere point of view.

So far, we have planned to contribute up to four contributions for different standardisation
forums, but the number will be clarified during the second half of the project when NexaSphere
concept is more mature.
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Section 4: Synergies and Liaisons with Relevant
Initiatives

The main objective of NexaSphere is to position itself in the context of the various initiatives
established at SNS JU and 6G-IA level, with respect to the technical activities part of the project
workplan. In particular, the roadmap pursued by the project in this respect is to achieve
objective 0.9 defined in the project’s GA through the fulfillment of the technical objectives O.1-
0.8. As such, three (3) main directions are taken:

e Participation in SNS JU WGs

o Participation in 6G-IA WGs

e Establishing synergies with other projects as part of the SNS JU (through the SNS
Collaboration Agreement) as well as with other initiatives around NTN implemented at
European and national level.

These three main paths are discussed in detail in the next three (3) subsections, where the
details about the activities carried out in the first 18 months of the project are given.

4.1 SNS Joint Undertaking & SNS OPS

The participation of the NexaSphere project to the SNS JU WGs is organised according to the
main technological pillars of the project itself, whereby specific project representatives have
been appointed accordingly. The overall summary of the activities and the corresponding
project representatives is provided in the matrix below (Table 4):

Table 4: NexaSphere participation in SNS JU WGs

SNS JU WGs
Test,
Reliable | Measurement,
NexaSphere §G Software and KPI Hardwarg Sustainability
Partners | Architecture S technologies
Network Validation
(TMV)
DLR X X
CNIT X
8BELLS X
RAVE X
OTE X
CNAM X

The specific activities conducted in the first 18 months of the project are shortly outlined as
follows:

e 6G Architecture: The general project presentation was given during the bi-weeekly
meetings and more importantly a contribution to the special session “Architecture
Advancements towards 6G: Pre-Standardization, Key Technology Enablers, and Facing
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Challenges” organised during EUCNC26 was prepared with a specific focus on NTN
architecture findings. Additionally, the project is involved in the co-organisation and
contribution to a series of new white paper, with specific contributions planned in the
context of NTN, 6G RAN, Al exploitation, and usage of FSO (Free-Space Optics) links,
with publication planned by the end of year 2026.

Reliable Software Network: Participation in remote meetings and monitoring of the
complete white paper on Al frameworks in SNS project, with the objective to contribute
to a future release of this document, planned likely in 2027. More notably, the main
contribution relates to ITU-T AINN activities linked with the in-flight communications
use case.

Test, Measurement, and KPI Validation (TMV): Participation in the main activities of the
WG, with respect to 1) Data reusability, 2) KVIs and 3) KPIs. As to the former, the plan
is to make use of the 6G-DALI framework once fully consolidated. As to points 2) and
3) dedicated white papers are being prepared with the specific inputs from the project,
contributed mostly by OTE who is also acting as one of the white-paper main editors.
In this respect, OTE is actively involved in the overall process aimed at extracting or
deriving KVIs and construct accordingly best practices and lessons learnt also in view
of the definition of the underlying KPIs.

Hardware Technologies: Participation in remote meetings, though so far, there has been
little focus on the NTN technology and as such no contribution from the project was
recorded. More active participation will be discussed in the second half of the project,
provided that the WG directions align with the technologies being developed in
NexaSphere.

Sustainability: The main contribution is in the dedicated workshop “Sustainable by
Design, Sustainable in Operation: The 6G Perspective” that took place at EUCNC’26
with inputs coming from the NexaSphere sustainability vision developed in the first 18
months of the project. More active participation is planned in the second half of the
project, also in light of the sustainability focus of the project across WP3-5 and the likely
availability of more substantial projects starting from Q4-2026.

6G-IA WG participation

European
Commission

The participation of NexaSphere in the 6G-IA WGs is happening through the 6G-IA members
as part of the consortium, i.e. 8BELLS, OTE, DLR, CNAM, HPE. Additional participation from
the other 6G-IA members as part of NexaSphere (i.e., CNIT, RomARS, and HSAT) will be
assessed and possibly planned for the second phase of the project.

The general matrix of participation in the corresponding WG is summarised in Table 5 below:

Table 5: Participation of NexaSphere in the 6G-IA WGs

NexaSphere 6G-IAWG
Partners Vision | Trials | Pre-Standardisation | 5G/6G for CAM WITAR
8BELLS X X
OTE X X
DLR X X
CNAM X X X
HPE X X
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In more detail the following activities were conducted in the first 18 months of the project:

Commission

e Vision: Mostly monitoring activity, with participation in remote meetings and discussion
on the possible contribution from the projects, though currently nothing materialised
yet.

o Trials: Project presentation given during the January’26 meeting to introduce the
project perspective about the PoC demonstrations that will be performed in the second
half of the project. More involvement is planned accordingly once the development of
PoC and related demonstrations will be consolidated within WP6.

e Pre-standardisation: participation in remote meetings and internal discussion about the
project contributions also in relation to the standardisation plan as discussed in Section
3: of the present document.

o 5G/6G for CAM: participation in remote meetings, aimed at positioning the automotive
use cases of NexaSphere in the WG. Ongoing contribution to a white paper under
preparation about the main use cases addressed in SNS JU projects, whose
publication is planned for the end of year 2026.

o WITAR: participation in remote meetings, no major contribution so far recorded for the
NexaSphere project.

4.3 Other Relevant Initiatives

Specific synergies have been established with the other SNS projects dealing with NTN,
specifically with 5G-STARDUST given the involvement of DLR and SRS in this latter. The main
exchanges happened with respect to the lessons learnt in the 5G-STARDUST project about
the integrated architecture and the developed PoC, relevant for WP2 and WP6 activities in
NexaSphere. Further to this, additional liaisons were established with the other key NTN
projects, such as 6G-NTN and ETHER* in the form of dissemination activities through the co-
organisation of the NTN workshop at EUCNC’25 (Workshop 8 - Terrestrial and non-terrestrial
networks unification towards 6G) and ‘26 (Workshop 1 - 6G non-terrestrial networks: from
theory to practice - Moving towards in-orbit 6G experiments) editions, as also reported in
Chapter 2 of the present document.

Further liaisons will be established in the second half of the project in order to more
significantly align with the NTN activities carried out in the forthcoming 6G-NTN2 NEXUS
project (from SNS JU Call 4) and the overall 6G architecture view and related edge-cloud
continuum concepts being developed in the UNITY-6G project. As to the former, DLR is part
of the consortium, while for the latter both DLR and SRS are part of the consortium. As to
national initiatives, synergies with the NTN activities funded by BMFRT (Bundesministerium fur
Forschung, Technologie und Raumfahrt) will be established especially for what concerns the
multi-connectivity activities, planned in the context of the 6G-COVERAGE project. Last but not
least, a more active presence in the ESA-established NTN forum is also planned to ease the
exchange of information between NexaSphere and ESA projects. With respect to these last
ones, the involvement of RomARS, DLR, OTE and OHB in several ESA activities in the context
of 5G/6G-NTN integrated activities may originate further liaison and joint activities, as far as
possible.

4 sElf-evolving terrestrial/non-Terrestrial Hybrid nEtwoRks (https://ether-project.eu/)
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Section 5: Impact Assessment

This Section reports the impact that has been achieved by the NexaSphere project in the
middle of its course (M18), from two perspectives: (a) through communication and
dissemination achievements and standardisation related activities, and (b) through Key Value
Indicators (KVIs). More specifically, the communication, dissemination and standardisation
activities and achievements are reported against specific targets (KPIs) set for the entire
duration of the project providing the effectiveness of these activities as far as the reach,
engagement and visibility of the project across various target channels and stakeholder groups
are concerned. On the other hand, the identification and analysis of relevant KVIs, using SNS-
oriented framing (6G-IA SNVC; SNS TMV WG survey), provide the impact of the project from
a socio-economic perspective.

51 Impact of Communication, Dissemination and
Standardisation Activities

The status of the Communication, Dissemination and Standardisation Activities KPIs at Month
18 is presented in Table 6 below.

Counts presented in this deliverable are rolled up and aggregated from the NexaSphere KPI
Register latest version (maintained under WP2 Task T2.3 with WP7 coordination). Per-
participant attribution, supporting evidence references, and milestones mapping for each KPI
line are recorded in the corresponding KPI Register entries (including where applicable,
pointers to minutes, official correspondence, and verifiable artefacts such as deliverables,
publications, or PoC outputs).

The purpose of the mapping in the following table is that D7.2 reports a wide set of WP7
activities (communications, dissemination, training, events, standardisation, open artefacts).
Reviewers and programme guidance increasingly expect those activity KPIs to be readable
both as operational outputs and as pathways to broader impact.

Table 6: Impact assessment of communication, dissemination & standardisation activities at M18

Measure Indicators Target Source and Status Status
(M36) methodology (MO06) (M18)
N. of unique visitors News, Publications,
Project Website to the website > 3000 Videos, Newsletters, 241 3100
(average per year) Deliverables
N. of followers in X > 500 Keeping profiles on 11 12
Social (formerly Twitter) such networks active
Networks N. of followers in > 150 via regular_po_stlng 142 262
LinkedIn and monitoring
N.. of Pro_Ject At least 6 Capturing the proper 3 10+
presentations content and providing
Promo N. of Flyers At least 3 _ infographics/ _ 1 2
. diagrams to effectively
materials .
N. of Posters/ At least 3 explain and present 1 5
Rollups NexaSphere work and
results
N. of peer-reviewed Art|cr:‘laessez?ed dp;an%ers (f 1
Publications publications in 15+ pre A . 16+
. published in high- submitt
journals, .
quality venues ed)
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Target Source and Status Status

Measure Indicators
(M36) methodology (MO06) (M18)
conferences and
workshops
White papers
presenting the core
N. of white papers | Atleast 3 co'ncepts, main -- 0
achievements and
policy
recommendations
N. of newsletters Recording of
(published every 6 6 subscribers to the 1 2
e-Newsletter .
. months) electronic newsletter
/ news items _ :
N. of news 20+ News .|tem pupllshed _ 14
via website
Training courses
Online/ based on the
In-person N. of courses At least 2 Neanphere SUb.JeCts -- 0
courses/ for technical audience
training (e.g. tutorials at
conferences)
Introduction,
informative, events
. and interviews’ videos 1
. N. of videos . )
Videos . 3 videos | to support awareness -- (+1in
published .
creation and progress)
stakeholders’
engagement
N. of workshops 3 Attendance proof: 1 3
(M5, M23, M36) presented material,
photos, animation of
Workshops Average number of social media channels,
participants per 40to0 50 events’ reports -- 100+
workshop depending on scope
and co-location
N. of webinars 3 Presented materials, 0
4 + . -
Webinars Discussions presentations,
’ animation of social
Panels, Demos Panels 3+ . 2 4
media channels, news
Demos 3+ items, reports - 1
N. of external
events partners Attendance proof,
T attended to .
Participation romote proiect At least presented material,
in events and Pr Jproject, 5 events photos, animation of 2+ 17+
. incl. scientific . .
presentations per year | social media channels,
conferences and ,
. . events’ reports
industrial
technology venues
Standardisatio | N. of contributions Contributions to
n contributions | to standardisation 6 relevant SDOs and -- 0
working groups working groups
Open-source N. of contributions 3 Contributions to open- -- 1
NEXASPHERE | D7.2 JUNE-26
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Measure Indicators Target Source and Status Status
(M36) methodology (MO06) (M18)
contributions to open-source source initiatives (e.g.
initiatives Zenodo)

5.2 Socio-economic impact

To further measure the impact of the project outcomes, NexaSphere adopts the Key Value /
Key Value Indicator (KV/KVI) framing established in SNS-JU ([6], [7]). 6G is positioned as a key
enabling technology for achieving the United Nations Sustainable Development Goals (UN
SDGs, https://sdgs.un.org/goals, Figure 25), with societal values derived from the UN SDGs
translated into Key Values (KVs) and quantified through Key Value Indicators (KVIs) to assess
both the positive and negative impact of 6G systems.

(@) SUSTAINABLE ¢ > &™%
C2/ DEVELOPMENT \J %s® ALS

GOODHEALTH QUALITY GENDER
POVERTY AND WELL-BEING EDUCATION EQUALITY

DECENT WORK AND 9 INDUSTRY, INNOVATION 1 REDUGED RES
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES CONSUMPTION
ANDPRODUCTION

16 fosmc™ [ 17 i @
INSTITUTIONS

SUSTAINABLE
DEVdEwLOPMENT
@ GCALS

Figure 25: The United Nations Sustainable Development Goals (UN SDGs)

5.2.1 The SNS framework for the KVIs in brief

The assessment of societal impact in 6G research and innovation is increasingly structured
around the UN SDGs, which provide a globally accepted framework for defining sustainability
objectives. In the context of 6G, the SDGs serve as the reference framework for societal value,
enabling a structured interpretation of how advanced communication technologies contribute
to sustainable development.

6G systems are positioned not only as enabling technologies but also as sources of impact.
On one hand, the 6G systems support (indirect impact) the achievement of the UN SDGs by
enabling innovative services across domains such as smart mobility, smart cities and digital
inclusion (“ICT for sustainability”). On the other hand, they introduce new challenges (direct
impact), including increased energy consumption due to higher network complexity, privacy
risks and complexity in system governance (“Sustainable ICT”). This distinction is essential to
avoid overestimating benefits, identify rebound effects and ensure balanced evaluation of
positive and negative impacts.
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To operationalise this relationship, the SNS framework introduces a hierarchical mapping, from
The UN SDGs (reflecting global societal goals) to the identification of the derived Key Values
(KVs) (reflecting societal value dimensions) and the identification of Key Value Indicators (KVIs)
(comprising measurable metrics capturing broader societal/environmental/economic value
pathways and impact, both positive contributions and potential adverse effects). KVIs are
treated as value-oriented indicators that complement (and do not replace) technical KPIs. KPI
evidence (performance, coverage, latency, reliability, etc.) is used where relevant to support
KVI assessment.

The 6G -related KVs derived from the SDGs are grouped in three (3) dimensions:

uropean
Commission

e Environmental sustainability
e Societal sustainability
e Economic sustainability and innovation
1. In addition, the SNS framework extends beyond UN SDGs by introducing 6G-
specific value dimensions, such as Privacy & Confidentiality, Simplified Life, Digital
Inclusion, Trust, etc., while acknowledging that KV taxonomy is still evolving at EU
level.Selection of relevant SDGs, SDG targets and indicators (e.g.
https://sdgs.un.org/goals/goal3#targets and indicators) based on project scope,
objectives, use cases and expected outcomes, and adapt them accordingly to
reflect the specific project
2. Translation of SDGs/targets/indicators into Key Values (KVs) relevant for the project
context
3. Definition of project-relevant KVIs with clear context and interpretation and
prioritisation of KVIs based on their measurement feasibility
4. Analysis and assessment of project KVIs by mapping each KVI to: PoC/UC, enabling
technologies, validation methods, and target direction/value, where feasible. To
support KVI assessment, KPl/measurement evidence is used along with
documenting assumptions and maturity levels.

Regarding the measurement feasibility of the KVIs, at early TRL developments (TRL 3-4)
expected measurement methods are surveys or experts’ evaluation, at mid TRL developments
(TRL 4-5) pilot testing and mixed metrics could be utilized, while for later TRL developments
(TRL 6+) operational data and KPIs can provide the required assessment. If a KVl is hard to be
measured (e.g. needs real deployment scale, falls beyond project scope, requires societal-
scale data, is hard to observe meaningfully in prototypes, too conceptual/high-level), then a
proxy KVI through project KPIs can be created as technically measurable, by translating the
value of the non-measurable KVI to its technical effect.

For consistency with SNS practice, NexaSphere organizes KVIs under the 6G-IA/SNVC
indicative KV categories (e.g., Environmental Sustainability, Societal Sustainability, Economic
Sustainability & Innovation, Privacy & Confidentiality, Simplified Life, Digital Inclusion, Trust,
etc.) while acknowledging that KV taxonomy is still evolving at EU level.

5.2.2 NexaSphere KVIs analysis
Following the aforementioned SNS process, NexaSphere reports (as applicable) in Table 7,
the KVIs analysis and assessment for a small set of Key Value Indicators (KVIs):

e SDG and/or SNS societal KVs: SDG7, SDG9, SDG3, SDG16, SNS KV#12 (and
secondarily SDG 8, SDG 10, SDG 11, SDG 12, SDG 13)
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e Related KV category: Environmental sustainability (both positive and negative),
Economic sustainability & innovation (positive), Societal sustainability
(positive), Trust & Societal sustainability (both positive and negative)

Five (5) positive KVs and three (3) negative KVs

Seven (7) KVIs

KVs technology enabler per KV

Relation to KPI evidence (if applicable)

Relation to Project Objective

Validation method (trial, simulation, expert assessment, questionnaire, mixed)

Related WPs

The format of the Table 7 follows the spirit of TMV 2025 tables (KV definition, enablers,
validation, target logic), adapted to D7.2 content and time of delivery.

At project mid stages, KVIs may remain (partially) qualitative due to outcomes of immaturity.
Quantitative consolidation is expected to increase toward final reporting milestones (D7.3 /
late-project evidence). Definitions and targets are refined iteratively.

Note: The KVI “Al-driven network efficiency gain (%)” comprises a “proxy” KVI derived from
the combination of two (2) non-measurable KVIs translated into their measurable technical
effect:

1. “Economic/innovation impact” which is beyond the project scope, but its effect is the
“Al-driven efficiency gain” and

2. “Resource efficiency vs. infra trade-off” which is too conceptual, but its effect is the
“network performance improvement”.

Note (on Table 7): WP3 delivers energy-efficient radio-optical and NTN component prototypes
(T3.1-T3.4: DLR, AER, SRS, RFM, OHB, SPI, HSAT, CNAM). These enablers are integrated
and KPl-validated in WP4/WP5 simulation and WP6 PoCs. The WP column lists development
(WP3) and validation (WP4-WP6) paths; WP3 is omitted in rows where impact is assessed only
at orchestration/Al layer (rows 5 and 7).
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European
Commission

and target direction (aligned with 6G-IA SNVC / SNS TMV WG approach)

SDG/ Key Value Key Key Value KV Enabler KPI Project Objective Measurement Method WP
SNS Category Value Indicator
(Type) (KV) (KVI)

SDG 7 Environment Energy Energy Al-assisted KPI-AVTUCO05-ENG- Reduce energy per Formula-based from WP3 + WP4 +
(SDG al efficienc | efficiency resource EnergyEfficiencylncrease-E2E; delivered traffic unit while energy logs and traffic WP5 + WP6
13, SDG | sustainability y (J/GB) allocation; multi- KPI-ATM-POC-ML- maintaining service quality counters: (DLR/AER/SRS
12) (positive) connectivity path DataVolumeReduction-PoC (TN/NTN) J/GB = (kWh*3.6e6)/GB; /RFM/OHB

selection; traffic Energy (kWh), throughput, validated in lab + PoC +
steering; bits/J AER/OTE/CNA
edge/cloud M)
orchestration.
Energy-efficient
FSO/satellite
transceivers and
OBP (T3.1); low-
power LiFi AP/UE
(T3.2); power-
efficient multi-band
NTN antennas
(T3.3); NTN-
capable
disaggregated
RAN (T3.4);
SDG 9 Economic Coverag | Coverage Multi-orbit NTN KPI-AVTUCO01-QoS- Increase usable service Availability/reliability WP3 + WP4 +
(SDG sustainability e expansion integration; ServiceAvailability-E2E; coverage/continuity proxy by UC segment; WP6
10, SDG | & innovation | improve (%) TN/NTN handover KPI-RLWUCO01-QoS- across aviation, simulation + PoC (DLR/RFM/HS
11) (positive) ment control; multi-RAT ServiceReliability-E2E; automotive, rail contexts - | operational logs (service AT +
(TN/NTN availability KPI-ATMUCO03-QoS-DataRate- Coverage %, SINR, continuity under CNAM/STLA/R
) management. E2E; availability TN/NTN) AlL)
Multi-band KPI-ATMUCO05-QoS-DataRate-
avionic/automotive E2E;

NTN antennas and
satcom terminal
components
(T3.3); NTN/FSO

KPI-ATM-POC-ML-
DeliveryTimeReduction-PoC
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European
Commission

SDG /

Key Value Key Key Value KV Enabler KPI Project Objective Measurement Method WP
SNS Category Value Indicator
(Type) (KV) (KVI)
link building blocks
(T3.1);
SDG 3 Societal Road Mobility Predictive mobility KPI-AVTUCO01-QoS- Reduce disruption and Handover interruption, WP3 + WP4 +
(SDG 9, | sustainability | Safety & | connectivit management; Servicelnteruption-E2E; latency in safety-relevant handover duration, WP6
SDG (positive) Tech y reliability | seamless TN/NTN KPI-AVTUCO03-QoS- mobility scenarios - latency and reliability (AER/SRS/DLR
11) Risk and multi-RAT HandoverDuration-E2E; Latency, packet loss, measured in /CNAM +
Manage handover; resilient KPI-RLWUCO01-QoS- reliability simulation/lab/PoC per | CNAM/STLA/R
ment session control; HandoverDuration-E2E; ucC AIL/AER)
LiFi-5G integrated KPI-ATMUCO01-QoS-
access (T3.2); DIUIRatePerVehicle-E2E;
NTN-capable gNB | KPI-ATMUCO01-QoS-V2vLatency-
with TN/NTN EZE;
handover and KPI-ATMUCO01-QoS-
multi-DU support ServiceReliability-E2E;
(T3.4); KPI-ATMUCO02-QoS-V2vLatency-
EZE;
KPI-ATMUCO02-QoS-
ServiceReliability-E2E;
KPI-ATMUCO04-QoS-DataRate-
EZ2E;
KPI-ATMUCO04-QoS-Latency-E2E;
KPI-ATMUCO06-QoS-
DataRatePerVehicle-E2E;
KPI-ATMUCO06-QoS-Latency-E2E;
KPI-ATMUCO06-QoS-Latency-E2E-
2
KPI-ATMUCO06-QoS-Reliability-
EZ2E;
KPI-ATMUCO06-QoS-DataRate-
EZE;
KPI-ATMUCO06-QoS-Latency-E2E-
3
SDG 9 Economic Producti Al-driven Al/ML forecasting KPI-RLWUC02-QoS- Increase infrastructure Before/after efficiency WP3 + WP4 +
(SDG 8, | sustainability vity & efficiency | for demand-aware ResourceAllocationEfficiency- efficiency through Al- comparison in simulation WP5 + WP6
SDG & innovation efficient gain (%) orchestration; E2E; based orchestration and + PoC (resource use, (SRS/DLR +
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European
Commission

SDG /

Key Value

Key Key Value KV Enabler KPI Project Objective Measurement Method WP
SNS Category Value Indicator
(Type) (KV) (KVI)
12) (positive) infra spectrum/resource KPI-ATM-POC-ML- reduced overhead- spectral efficiency, TUW/CNAM/S
operatio optimisation; DataVolumeReduction-PoC Resource use; exchanged data volume) TLA/UNINA)
n serverless/continu Spectral efficiency
um control
SNS Trust & Trust Trust in Al Explainable Al KPI-ATM-POC-ML- Increase confidence in Al- Proxy-based trust WP5 + WP6 +
KV#12 Societal (system outputs; stable ModelAccuracylLoss-PoC controlled network assessment: model WP2/T2.3
SDG 16 | sustainability | reliability, control behavior; (primary proxy); decisions without accuracy-loss threshold | (STLA/UNINA/
(SDG 9, (positive) transpar transparent degrading service + reliability guardrails; TUW/BELL)
SDG ency of decision rationale reliability - Accuracy; PoC validation with error
11) decision with reliability Explainability; stability analysis
s) safeguards
SDGs 7 | Environment | System- Total Load growth, node KPI-AVTUCO05-ENG- Constrain rebound effects Delta analysis across WP3 + WP4 +
(SDG al level Energy activation, and EnergyEfficiencylncrease-E2E so net footprint does not scenarios: total energy WP5 + WP6 +
13, SDG | sustainability | environm | Footprint orchestration (inverse/proxy check); grow disproportionately vs load/nodes; sensitivity WP2/T2.3
12) (negative) ental in Increase | policy side-effects with capacity demand - runs in simulation plus (DLR/AER/RF
trade- (%) across Total energy, nodes, load PoC sanity check M + cross-WP)
offs TN/NTN/edge-
cloud;
Component-level
energy/SWaP of
optical, LiFi and
antenna
subsystems
(WP3);
SDGs Trust & Trust (Al- Al Model robustness KPI-ATM-POC-ML- Limit Al failure risk and Failure-rate proxy from WP6 + WP5
16 Societal driven Decision limits; fallback ModelAccuracylLoss-PoC performance degradation model error/accuracy (STLA/
(SDG 3, | sustainability | system Failure policy design; under Al-controlled degradation and UNINA/TUW)
SDG 9) (negative) risks) Rate (%) safe-operation operation - Decision performance deviation

thresholds under
Al control

accuracy (%);
Error rate (%);
Performance deviation
under Al control; System
stability metrics

against baseline; PoC-
focused
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Table 8 links each D7.2 KPI theme to an SNS-oriented coarse reporting family that describes
what kind of contribution the metric represents at programme level (for example reach versus
engagement versus standardisation influence). In parallel, the right-hand column gives
illustrative Key Value (KV) categories in the spirit of 6G-IA / “SNVC-style” value framing is
strong (i.e. knowledge, digital inclusion, trust).
SNS family labels are used here as high-level reporting buckets to improve readability and
cross-project comparability. They do not replace NexaSphere’s formal KPI definitions, KPI
Register IDs, evidence register, or WP7 tracker identifiers, which remain in the authoritative
project references. The KV categories are illustrative: a single activity type can contribute value
along multiple dimensions depending on audience, quality, reach and traceability. The
mapping should therefore be used to interpret KPI portfolios, not to double-count items or to
claim impacts without evidence.
KPI themes here remain activity/output oriented. KV categories point toward value hypotheses
that may later be supported by Key Value Indicators (KVIs) where the project defines
measurable proxies and baselines. Where KVIs are not yet quantitative at interim reporting, the
KV columns still clarify the intended value storyline aligned with SNS programme narratives.

Table 8: Mapping of D7.2 KPI themes to SNS coarse reporting families and illustrative KV categories (6G-
IA/SNVC-style)

D7.2 KPI theme SNS coarse reporting lllustrative KV category
family (6G-IA/SNVC style)
Website analytics / visitors Reach Knowledge; ngltal |nc_Iu3|on
(access to information)
Social foIIOV\{ers/ active Reach + Engagement Knowledge; Trust (transparent
profiles channels)
Promo materials (slides / Engagement artefacts Knowledge
flyers / posters)
Publications / white Open science /
Knowledge
papers knowledge outputs
Newsletters / news items Reach + engagement Knowledge
Courses / training Capacity building Knowledge, Digital inclusion
Videos Engagement Artefacts Knowledge
Engagement + Knowledge; Trust (when
Workshops ecosystem building traceability emphasized)
Webinars / panels / demos Engagement Knowledge
External events Reach + ecosystem
C Knowledge
participation engagement
Standardisation Standardisation )
L . Trust; Knowledge
contributions influence
Open_—sogrce Open science / OSS Trust; Knowledge
contributions

In the table above, terminology has been harmonized by applying a single, consistent
vocabulary for KPI/KVI terms and dissemination channel labels (e.g., website, social media,
workshops, publications, standardisation), to improve readability and avoid duplicate naming.
A single consortium rule was adopted for counting standardisation contributions; only
documented outputs are counted, and duplicate counting across milestones is avoided
through register-based consolidation. With the SNS/TMV mapping added, the D7.2 KPI themes
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are now explicitly mapped to SNS-oriented reporting families and illustrative KV categories, in
line with the 6G-IA SNVC and SN TMV WG framing used in this deliverable.
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Section 6: Exploitation Strategy and Related
Activities

According to DoA, Task 7.4 focuses on investigating the exploitation opportunities arising from
all types of NexaSphere outcomes, including prototypes, demonstrators, contributions to
standardisation, research publications, studies, and algorithms. The task will identify an
exploitation strategy considering the diverse expertise, interests, and involvement of project
partners, including industrial stakeholders, SMEs, and universities. The strategy will prioritize
sustainability, collaborations, enhancement of competitive advantages, and value creation from
project innovations. A systematic approach will be adopted, starting with the identification of
Key Exploitable Results (KERs) and conducting a business analysis using structured tools such
as the Lean Canvas Model and Value Proposition Canvas. Partners will develop individual and
joint exploitation plans, considering medium and long-term sustainability and feedback from
Task 2.3 on advancements in unified TN/NTN 3D network technologies and techno-economic
estimations.

6.1 Exploitation Methodology

This Section provides the frame according to which NexaSphere will pursue the sustainability
(and potential commercial exploitation) of the project outcomes.
In the following paragraphs a systematic stepwise approach is proposed, comprising:

1. Identification of the KERs generated in NexaSphere which shall be explored in relation
to the key innovations stimulated by the project. Two (2) steps can be envisioned:

¢ |Initial Identification (exploitable outcomes, target customers, TRL) in M18

¢ Revision/Updated Identification at the end of the project (M36)

2. Business analysis based on well-structured tools to explore and foster KERS’
exploitation.

3. Partners’ individual exploitation plans to be updated as the project progresses.

6.1.1 Initial Identification of exploitable outcomes

Besides the innovation value, the identification of the expected project results shall be based
on the particular value that each outcome brings to specific stakeholders from a technical
and/or a business perspective. Considering the diversity of the partners who participate in the
NexaSphere project (including industrial, SMEs, academic ones), different and usually
complementary expertise and prospects are reflected in their exploitation strategy and
activities.

The exploitable outcomes of a R&D/R&I project can be classified in the following major generic
categories:

e Product or Business development (new or enhancement of existing ones) aiming at
commercialisation. This category is mostly of interest in the case of industrial partners
(large companies and SMEs) and concerns:

o New components/nodes/elements (h/w) together with a roadmap definition
o Creation of services (s/w)
o An e2e Solution (solution as a whole)
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e Demonstrators and validation activities in the field or in lab environment (Proof of
Concept (PoC) or Solutions) towards TRL increase; indicatively, through
installation/implementation in an operational environment and issues’ resolution during
assessment activities. The demonstrators are usually joint results of more than one
partner and partner types and provide valuable opportunities for exploitation since they
result from combined expertise, synergies and project funding and could not have been
realized otherwise. The identification of the added value such outcomes may bring is
of interest to both of the technology owners and the potential users/adopters of these
outcomes.

e Standardisation contribution comprising a very concrete step towards the
commercialisation and sustainability of products/solutions/services/other outcomes, as
it reflects the industry sector’s consensus towards development and commercial
adoption. Partners that are actively involved in standardisation and regulatory activities
may promote the results of the project to provide technical contributions to relevant
standards of working groups.

e Start-Up companies, mainly spin-offs of Universities and Research Centres in order to
exploit one or more of the project’s exploitable outcomes and indirectly pursuit a
product development outcome.

o Research achievements, including theoretical studies, protocols/algorithms,
publications, research prototypes, etc., without any direct commercialisation capability.
Such outcomes can be produced by all partners, although academic and research
entities mainly focus on them. Such outcomes could be exploited indicatively, in new
EU funded projects, be offered for free to the research community (e.g. open-source
projects), for educational purposes, etc.

e Other achievements, such as business models, techno-economic tools, etc. that could
enhance internal company processes or assessment procedures related to the
deployment of the products/solutions. Usually, such outcomes are of interest to the
partners representing the potential users of the project outcomes expecting to improve
their internal processes, infrastructure, provided services, etc.

European
Commission

Table 9 presents the interim M18 consolidation of preliminary Key Exploitable Results (KERs)
under Task 7.4. TRL values are indicative at this reporting stage and will be confirmed by each
lead partner in its Individual Exploitation Plan (IEP) and the consortium KER register before
D7.3.
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Table 9: NexaSphere Key Exploitable Results (M18)

No Key Exploitable Result® Short Description Category Initial | Target Status of Ownership/
(*) (**) TRL TRL outcome Partners
(***) involved
Implemented and validated multi-connectivity CNAM, MAG,
. . Demonstrators
. - control framework (software + integration assets) o ROM, (WP4
TN/NTN Multi-Connectivity . . and validation t
1 . for TN/NTN/hybrid access, with measurable QoS 4 5 N system
orchestration and control S : (PoC) + ew inteqration
framework (prototype) and energy hooks across aviation, automotive, Research _ g
and rail use cases; validated through WP4 achievements with WP6
simulation and WP6 PoC integration evidence. contributors)
NTN-oriented disaggregated Package comprising (i) implementable NTN-
RAN reference integrated dRAN architecture profiles, (ii) Standardisation SRS (instead
° implementation package interface and deployment guidelines, and (jii) contribution + 4 5 New of RAVE, if
(architecture profiles + validated performance evidence from Research applicable),
validated performance simulation/testbed studies, used as input to achievements CNAM, DLR
evidence) standardisation and product roadmap decisions.
) Project-specific RAN product and core Product or SRS
3 OCUDU (previously srsRAN) /' | yteqration paths enabling reproducible UC trials Business 4 5 Enhancement | o vos
_“SG'NTN baseline and core (license and export constraints per consortium development of existing .
integration for lab and PoC rules) (s/w) integrators
; o Laboratory and digital assets for optical/RF NTN Demonstrators DLR, OHB
Optical/RF satellite link o . . L (where
4 . and TN-NTN scenarios; de-risks physical-layer and validation 4 5 New .
emulation and testbed assets . applicable),
claims fro WP3/WP6 (PoC) WP3
Cabin LiFi + multi-RAT High-throughput gate-to-aircraft and cabin Demonstrators WFQ%E/\?V’%
5 airport/gate connectivity broadband path for AVT UCs; integrates and validation 4 5 New
. : . partners (as
demonstrator SDR/optical partners into a vertical story (PoC)
per PoC plan)
6 3D compute continuum — Methods and prototypes for edge-cloud-space Research 3 4 New TU Wien (with

5 The KERs are subject to changes in view of RAVE and HPE withdrawal from the project, in force from July 2026, i.e. subsequent to the redaction and submission
of the present deliverable.
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Key Exploitable Result® Short Description Category Initial | Target Status of Ownership/
(*) (**) TRL TRL outcome Partners
(***) involved
Al/orchestration and orchestration, serverless runtimes, and Al- achievements + WP5/WP6
serverless acceleration assisted resource management (research with Product or consumers as
productisation path in partner roadmaps) Business agreed)
development
(s/w) (select per
partner)
MAG, CNAM,
TU Wien,
Large-scale simulation and Integrated TN+NTN evaluation capability Research Wp4 (g.g.
: . : . . : achievements + Enhancement Hypatia,
emulation toolchain (scenario generation, satellite emulation, 4 5 .
integration RAN/core models) supporting WP4 KPI claims il of existing Stardust,
(methods/tooling) Magister
toolchain
narrative)
Demonstrators + Aviation
Aviation satellite connectivity In-flight connectivity test assets, ecosystem,
. o _ ; . Product or Enhancement
and In-Flight Connectivity prediction/orchestration concepts, and vertical . 4 5 L CNAM
o ) L . Business of existing
(IFC) PoC assets exploitation framing for airlines and integrators (where
development .
integrated)
i in-fli Demonstrators +
Aviation antenna Multiband Ku Ka anteanaI panel for in-flight Bus, 3 5 New REM
connectivity usiness
development
7-day measurements from an active Starlink
. satellite connection deployed at a fixed location,
Starlink performance including max uplink/ downlink throughput
measurement dataset 9 P trougnp Research N/A N/A New OTE
uploaded to Zenodo (UDP), min/max ave latency and jitter, packet achievements
P loss, signal-to-noise ratio (SNR), obstruction %,
and link uptime, DOI: 10.5281/zen0do.20796667

(*) 1-2 sentences incl. the outcome value proposition
(**) choose from 5.1.1 (***) New, enhancement of existing
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GAP (SWOT Analysis) — Positioning of NexaSphere oufcomes in
terms of assets and challenges

The analysis assesses the consortium's exploitation and sustainability posture for NexaSphere
results (Figure 26) - i.e., the conditions for turning project outputs into exploitable outcomes
(KERs, demonstrators, standards contributions, software/tooling, methods), including
pathways to uptake (make/sell, internal use, license, ecosystem/other), constraints (IPR,
licenses, export control, confidentiality), and dependencies on follow-on funding, standards
timelines, and integration maturity across WP3-WP6. It does not substitute a partner-level
commercial SWOT or a full market study; partner Individual Exploitation plans retain that detail.

6.1.1.1

(Internal) Strengths

(Internal) Weaknesses

Strong  vertical coverage  (aviation,
automotive, railway) with clear anchors in
D2.1 and architecture threads in D4.x/D5.x.
Balanced consortium: MNO equipment
vendors, integrators, satellite/aviation
stakeholders, SMEs, and academic depth in
Al, simulation and NTN.

Early standardisation and dissemination
footprint  (3GPP/IETF/ETSI/NTN  Forum,
IEEE-class publications) that supports
market language and adoption paths.
Concrete PoC and lab assets (RAN/core,
NTN scenarios, optical/LiFi) that can be tied
to measurable KPlIs.

Schedule coupling across WP3-WP6 for
integrated demos; dependency on
proprietary  licenses and  export-
controlled lab hardware.

KPI and evidence of fragmentation risk if
partners create parallel metric definitions
outside the agreed register (mitigated by
T2.3 process).

Resource intensity of maintaining dual
NTN + optical + edge cloud storylines
without over-claiming readiness.

(External) Opportunities

(External) Threats

European push on 6G, NTN integration, and
aviation/rail digitalisation creates pull for
TN/NTN multi-connectivity and orchestration
offerings.

SNS and downstream calls favor partners
that can show interoperable artefacts and
standardisation contributions.

Growing demand for energy-aware
connectivity and compute orchestration
aligns with NexaSphere’s Al and continuum
emphasis.

Fast-moving standards and
spectrum/regulatory  constraints may
obsolete specific technical bets to mid-
project.

Commercial competition from global NTN
constellation and vertically integrated
stack vendors may compress time-to-
impact.

IPR and licensing complexity (open
source juxtaposed with product R&D
branches) can slow external reuse unless
managed early.

Figure 26: Assets and Challenges of NexaSphere outcomes

6.1.2 Business Modelling Tools

Depending on the nature of the project outcomes, the Value Proposition and the Lean
Canvases comprise well-structured business analysis tools to explore and foster their
exploitation ([3], [4], [5]). Both of them are based on the very brief but to-the-point presentation
of the essential factors and variables related to the business value of the outcome and the path
towards its adoption within a business and/or organisation.
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In addltlon the partners’ exploitation plans will be devised and updated (D7.3) with as many
iterations as required during the project lifetime; thus, complementing the exploitation frame
of the NexaSphere. To this end, each partner will identify the exploitable outcomes (solution
as a whole and/or sub-products) and their potential use by the partner, along with the expected
benefits for its business/processes as well as expected challenges to be addressed towards

the commercialisation/adoption of the outcome after the project end.
The Value Proposition Canvas

The Value Proposition Canvas has two sides, the Customer Profile (on the right) and the Value
Proposition (on the left) and is graphically depicted in Figure 27:

Value Proposition Customer Segment

Gain
Creators

Products ‘ ‘
& Services I

- 2

Pain Relievers

Customer

ws
Pains

Figure 27: Value Proposition Canvas

The Customer Segment describes the target customer profile and relevant key information to
understand the expected value to be provided by NexaSphere outcomes. More specifically, it
includes the following information:

e Customer Jobs: the concrete operational tasks, decisions, and workflows that target
organisations (e.g., operators, mobility service providers, infrastructure managers)
currently perform, and that the NexaSphere outcome is intended to support, improve,
or replace.

e Pains; the risks, obstacles, problems related to the existing way (without the
NexaSphere outcome(s)) of performing the customer jobs.

e Gains; the benefits that customers want to achieve/seek for are seeking from their
Jobs.

The Value Proposition is used as a guide to depict and identify information regarding the
features of a product or service targeting the specific Customer. The Value Proposition is
broken down into:

o Products and Services; delivered by the NexaSphere offering a value proposition to
the specific Customer Segment.

¢ Pain Relievers; the ways in which the NexaSphere products/services will alleviate
specific customer pains.

¢ Gain Creators; the ways in which these products/ services can create gains for the

customer.
NEXASPHERE | D7.2 JUNE-26
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The items foreseen in the Lean Canvas model (Figure 28) are the following:

Problem: The 3 top problems that can be addressed from the product/service,
addressing the jobs that are affected, why, how and who is concerned

Existing Alternatives: Other solutions solving the same or similar problem currently
Solution: What the solution does and how and the 3 top differentiating features of it
Key Metrics: Key activities to be measured to track the success (e.g., units sold, users
registered)

Unique Value Proposition: The critical success factors of the product(s) proposition
towards satisfying customers’ needs, especially in comparison to the alternatives. The
statement underlines the product’s uniqueness and provides numbers to explain
performance gains.

Unfair Advantage: Advantages compared to the competition

Channels: Channels to be used to contact customers, promote and deliver the value
promised

Customer Segment: The customer group(s) addressed that would be interested in
buying the solution. For each customer segment, a dedicated Lean Canvas shall be
generated.

Early Adopters: A small niche having the biggest problem, the ones who suffer the
most, or who are most easily reachable and could become early adopters. In the
process of identifying early adopters, geographic location, industry, and connection to
the problem are important aspects.

Cost Structure: The main costs incurred so that the solution reaches the market and
remains a sustainable product/business activity (e.g., customer acquisition costs,
distribution costs, hosting, human resources costs, etc.).

Revenue Streams: The main revenue streams generated from the commercialisation/
provision of the solution to the market.

NEXASPHERE | D7.2 JUNE-26
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Figure 28: Lean Canvas Model

In the context of the project, the business analysis of the exploitable outcomes can be
organized as follows:

e For the outcomes with long-term or vague or without any commercialisation potential
(e.g. research outcomes, demonstrators, validation activities), the Value Proposition
Canvas can be used to explore their added value and potential exploitation paths
through the identification of gains, pains and opportunities.

e For the TRL mature outcomes with mid/short-term commercialisation potential (e.g.
products solutions/prototypes developed or enhanced), the Lean Canvas (on a per
targeted customer basis) can be utilized to foster their exploitation.

e Regarding the exploitation of the pure research project outcomes and other
achievements (e.g. theoretical studies, protocols/algorithms, publications, business
models, techno-economic tools) the individual partners’ exploitation plans will
analyze the value added in their business/academic activities and processes,
infrastructure, provided services and so on, and reflect their vision with respect to the
project outcomes.

6.2 Partners’ Initial Exploitation Plans

According to the DoA, each partner shall provide a short initial exploitation plan (to be
expanded in D7.3 and partner IEPs). Below are summary stubs for the reporting period; full
signed IEPs remain with each beneficiary.

NEXASPHERE | D7.2 JUNE-26
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Table 10: NexaSphere partners’ initial exploitation focus (M18)

Initial exploitation focus

Primary outcome

A (interim D7.2) classes Diotes
Operator uptake of architecture/KPI Other achievements; Formal D7.2 editor;
OTE narratives; socio-TE linkage; dissemination-led coordinates
reviewer-facing consolidation adoption PU messaging vs CA
Data management compliance; Other achievements: Lead D1.2 operations;
BELL TE/SE path to D2.4; WP7 integration S . supports MS11
- coordination services ;
and exploitation governance evidence packs
Aviation NTN/IFC positioning; PoC Product/Business Aligns public with IPR
RAVE ] . development; .
and product roadmap; SAA/industry and vertical customers
Demonstrators
Optical/RF NTN testbeds; Demonstrators; .
. L Research; Strong liaison and
DLR architecture and TE baselines; SNS o .
e Standardisation programme credibility
positioning o
contributions
Multi-connectivity, transport, core . . WP4-heavy outputs;
. o . N Research achievements; . .
CNAM integration; academic exploitation simulation/trace
) Demonstrators !
via tools and papers evidence
. D con_tlnuum AI/sel_’verIess Research achievements; | Publication and software
TU Wien research; tools (e.g., simulators, open/tooling path strate or CA licenses
runtimes); follow-on EU projects P 9p 9y p
OCUDU (previously sr_sRAN) NTN Product/Business Exploitation bo.unC!ed by
SRS product branch and integration OSS/commercial license
development (s/w)
offers model
Simulation products and calibrated Product/Business Conflde.ntlal model
MAG . bundles; services to
models for NTN/TN development; Research :
integrators
Prototype validation for
Development and industrialisation Demonstrators; futurg alrborng SATCQM
. . terminals and integration
RFM of electronically steerable antenna Product/Business . .
o o into next-generation
for avionic applications development o .
aviation connectivity
platforms
Multi-connectivity module and 5G Demonstrators,
ROM : ) .
core integration Business development;
Integrated LiFi/5G aeronautical and Product/Busme_ss Joint exploitation with
AER . . . development; .
railway (cabin) network solutions integrators and OEMs
Demonstrators
Data optimization and reduction Demonstrators,
STLA techiques, simulator of TN/NTN Product/Business

connectivity for automotive.

Development

In line with the DoA, partners have established initial exploitation directions designed to
convert NexaSphere technical progress into tangible market, ecosystem, and strategic value,
with full partner IEPs to be expanded in D7.3. At this interim stage:

e OTE’s plan is centered on operator-grade update: translating architecture/KPI
outcomes into decision-ready narratives for internal adoption pathways and broader
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telecom-group reuse, while ensuring alignment between technical evidence and socio-
techno-economic value signals.
8BELLs plan focuses on exploitation enablement as a multiplier: maintaining data-
governance compliance, structuring cross-WP evidence for impact claims, and
creating the governance conditions required for robust downstream exploitation,
including D2.4 and D7.x continuity.

RAVE advances a vertical commercialisation track in aviation NTN/IFC, combining PoC
evolution with roadmap positioning toward sector stakeholders and customers, under
controlled IPR/public communication boundaries.

DLR prioritizes exploitation via high-credibility technical assets (optical/RF NTN
testbeds, architecture and techno-economic baselines) that strengthen both market
confidence and standards-facing influence.

CNAM and TU Wien pursue research-to-asset conversion models: CNAM through
integration know-how and reproducible technical outputs and TU Wien through
software/tooling pathways (e.g., simulation/runtime/serverless-Al enablers), publication
leverage, and follow-on programme positioning under agreed licensing terms.

MAG’s interim plan targets direct value creation through calibrated TN/NTN simulation
products, confidential model bundles, and integrator-oriented technical services. Taken
together, the portfolio shows a balanced and commercially meaningful exploitation
posture across productisation, demonstrators, integration services, software assets,
and strategic dissemination/standardisation channels. This interim view is intentionally
execution-oriented but conservative in claims: it confirms partner commitment,
exploitation direction, and value pathways, while detailed revenue models,
ownership/licensing specifics, and quantified post-project uptake targets will be
formalized in D7.3 and the corresponding partner IEP updates.

RFM will exploit the project results by leveraging the developed electronically steerable
Tx/Rx antenna prototype as a basis for future aeronautical SATCOM and NTN product
lines. The activity will strengthen RFM’s positioning in the growing airborne connectivity
market, enabling collaborations with avionics manufacturers, system integrators, and
satellite communication providers. The project outcomes will also support future
commercial developments, follow-on R&D initiatives, and the expansion of RFM’s
antenna portfolio toward multi-band and multi-orbit applications.

Relation to impact KPIs and KVls

Task 7.4 defines how NexaSphere results may be taken up after the project (KERs, partner
exploitation routes, business modelling in Section 6.1-6.2). Section 5 reports whether the
project is delivering measurable progress and broader value (activity KPIs and KVIs). This
subsection makes that distinction explicit so exploitation claims in D7.2 remain evidence-based
and aligned with WP2 reporting.

At M18, exploitation remains largely pathway-oriented: Table 7 lists preliminary KERs and
intended uptake routes, while Section 5 reports achieved dissemination, standardisation, and
socio-economic framing. The two are linked as follows:

KPI Register (WP2 T2.3): Where a KER depends on demonstrable progress (e.g., PoC
run, software release, standardisation contribution, published validation), the
corresponding KPI Register entry is the primary evidence object. Exploitation text in
this deliverable references those rows; it does not restate or inflate KPI counts.

KVIs (Section 5.2): Where a KER targets societal or vertical value (e.g., efficiency,
inclusion, trust, sustainability proxies), the relevant KVI definitions provide the value
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narrative. At interim reporting, many KVIs remain qualitative or proxy-based;
exploitation planning records the intended validation path to M36 rather than claiming
achieved impact.

e Practical rule for D7.2: Each priority KER in Table 7 should either (i) point to at least
one KPI/KVI evidence line, or (ii) state that impact evidence is not yet applicable at M18
(e.g., early TRL, pending WP6 integration). Full quantitative linkage is expected to
strengthen in D7.3 as PoCs and TE/SE inputs mature (D2.4).

This subsection therefore situates exploitation planning within the project’s impact reporting
framework: KPIs substantiate progress; KVIs articulate value; KERs describe uptake potential,
all without duplicating Section 5 metrics.
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Section7: IPR, Open Access and Data
Management

This section summarizes how NexaSphere handles intellectual property, open access to
scientific publications, and data management in line with the Grant Agreement (GA), the Data
Management Plan (DMP) submitted as Deliverable D1.2 [2] under Task T1.4, and partner
exploitation planning (T7.4). Detailed legal obligations remain as defined in the Consortium
Agreement and GA. This deliverable does not replace them. BELL coordinates consistency
across reporting and the DMP questionnaire follow-up; OTE remains the formal deliverable
editor.

7.1 IPR

Intellectual property rights (IPRs) in NexaSphere follow the Horizon Europe GA rules on
background and results (including access rights for carrying out the action and for
exploitation). Partners bring background needed for implementation under the terms notified
to the consortium; results are owned as stated in the CA/GA, with obligations to protect and to
grant licenses/access where required.

Key points for this reporting period:

e Foreground (FG) vs background (BG): Each partner remains responsible for identifying
background it uses and for ensuring that third-party rights do not block consortium use
of necessary tools or data. Results generated in the project (software, data sets,
documentation, demonstrator components) are treated as project results subject to the
agreed IPR clauses.

e Software with external licenses: Where partners integrate open-source or commercial
stacks (e.g., RAN/5G cores, simulators, orchestration components), exploitation and
distribution remain governed by those licenses and by the consortium’s obligations to
the SNS JU. Partners document license families in individual exploitation plans (IEPs)
and KER registers where relevant.

e Sensitive or export-controlled assets: Some laboratory assets and data (e.g., optical
testbed equipment, proprietary modem or satcom operational data) and not freely
shareable. Use in the project is limited to what partners can grant under their internal
rules; such items are not automatically part of open dissemination without an explicit
decision.

o Key Exploitable Results (KERs): Identification and refinement of KERs (Section 6:)
supports a consistent view of which results are candidates for protection, licensing, or
open release. IPR decisions on specific KERs are recorded in partner IEP updates and
in the project’s, exploitation tracking as required by the Grant Agreement.

e Standardisation contributions: Contributions to SDOs (Section 3:) are made in
accordance with partner policies and the GA; they do not by themselves assign
ownership to standards working groups but must respect confidentiality and result
ownership among beneficiaries.

No substitute for legal review: partner’s legal and IPR contact points remain the authority on
filling, patents, and licensing.
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741  Background (BG)

In accordance with Article 16.1 of the Grant Agreement, background means any data, know-
how, or information in any form (tangible or intangible), including related intellectual property
rights, that is both:

(a) held by beneficiaries before acceding to the Grant Agreement; and
(b) needed to implement the action or exploit the results.

Beneficiaries identify in writing the background needed for implementation and exploitation.
Where background is subject to third-party rights, the concerned beneficiary ensures that
access can be granted consistently with Grant Agreement obligations.

For implementation of action tasks, beneficiaries grant each other access to needed
background on a royalty-free basis, unless restrictions were declared before accession or
otherwise agreed among beneficiaries. For exploitation, access to needed background is
granted under fair and reasonable conditions, subject to any pre-declared restrictions.

The main BG IPs to be used to achieve the objectives of NexaSphere, as identified and
validated by the consortium of the project, are presented in the table below. More specifically,
the BG table (Table 11) provides an overview of the technological and knowledge assets that
pre-existed at the start of the project and were utilized within the NexaSphere framework.
Each entry is assigned a unique reference number and includes the official title of the
Background asset, the owning partner, and a dedicated internal identifier related to the WP
that the BG utilized. Then, a technical description outlines the asset’s functionality and
relevance to the project objectives, while the corresponding Technology Readiness Level at
project start and end indicates its maturity evolution.

The table further specifies the foreseen intellectual property protection mechanism (the formal
registration will be conducted by each BG owner after the project completion) and the
applicable licensing model. In addition, it describes how each BG asset was utilized within the
project activities, together with the conditions that governed its use during the project lifetime
and beyond its completion. Finally, the Table 11Table 11 outlines the planned post-project
exploitation of each Background technology, including further research, commercialisation, or
integration into future products and services.
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® The items included in the BG list are subject to changes in view of RAVE and HPE withdrawal from the project as of July 2026.
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7.1.2 Foreground (FG)

In accordance with Article 16.2 of the Grant Agreement, results (foreground) mean any
tangible or intangible effect of the action, including data, know-how, information, and any
related rights, including intellectual property rights, whether protectable or not.

Ownership principles followed:

e Results are owned by the beneficiary(ies) generating them;

e Joint ownership applies where results are jointly generated and individual contributions
cannot be separated for protection purposes;

¢ Joint owners define allocation and exercise conditions in writing (joint ownership
agreement), in line with the Consortium Agreement and Grant Agreement.

Beneficiaries receiving funding ensure adequate protection of exploitable results where
possible and justified, considering exploitation potential and legitimate interests of other
beneficiaries.

Based on the interim results of the project that occurred during the duration of the
implementation phase, the project partners were given the opportunity to update the FG IP.
The FG table (Table 12) provides an overview of the technologies, components, and knowledge
that were generated during the implementation of the NexaSphere project.

Each entry is linked to the relevant work package and identifies the partners that contributed
to the development of the result, clearly distinguishing between main and additional
contributors. Moreover, each FG asset is associated with a unique internal identifier and is
accompanied by a concise technical description outlining its scope, functionality, and
relevance to the overall project objectives as well as the activities through which it was
developed and / or validated.

The technological maturity of each result is captured through the evolution of its TRL from the
beginning to the end of the project, while any dependencies on pre-existing assets are
explicitly indicated. The table further documents the foreseen intellectual property protection
mechanisms (not formally registered) and licensing models defined by the consortium. It also
reports the conditions that governed the use of each FG result during the project's lifetime, as
well as the conditions applicable after the completion of the project. Finally, it outlines the
envisaged post-project evolution of each FG technology, including further research activities
and potential commercial exploitation.

Per Consortium Agreement Article 8 and the project coordinator's review on D7.2 v1.2, the
Foreground (FG) table below has been extended with two columns to make joint-ownership
visible and to track any required Joint Ownership Agreement (JOA) actions for the remainder
of the project (to M36). Where a Result is generated jointly, the owning partners commit to
either (i) executing a JOA in line with CA Art. 8, or (ii) confirming in writing that sole ownership
applies. Pre-filled values are proposals by Eight Bells (T1.4 / WP7) based on the "Main Partner
/ Other Partners" entries; each FG-owning partner is responsible for confirming or correcting
its own row.
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Table 12: Overview of the technologies and knowledge generated during NexaSphere implementation
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7.1 3 Exploitable Results

NexaSphere defines Exploitable Results as foreground outputs with identifiable potential for
technical uptake, commercialisation, standardisation, contribution, policy use or follow-on
research and innovation activities.

Exploitation routes include, as applicable:

Direct use by result owners in products, services, platforms, or internal capabilities;
Transfer or licensing to third parties;

Contribution to standards and interoperability frameworks;

Controlled dissemination for broader adoption where this does not conflict with
protection, confidentiality, or security obligations.

In line with the Grant Agreement, beneficiaries use best efforts to exploit results up to four
years after the end of the action, directly or indirectly, including through transfer or licensing
arrangements.

7.1.4 Preliminary Key Exploitable Results

At this stage, NexaSphere establishes a preliminary portfolio of Key Exploitable Results (KERs),
i.e., the subset of exploitable results expected to deliver the highest technical, economic, or
strategic impact. Each preliminary KER will be tracked with the following minimum information:
result description and expected value proposition; owner(s) and, where relevant, joint
ownership status; current maturity and expected development path; dependency on
background and related access-right conditions; intended protection and exploitation route
(direct use, licensing, transfer, standardisation, or controlled/open release where appropriate).
Exploitable outcomes with measurement hooks (PoCs, demonstrators, simulation campaigns,
standardisation contributions, open artefacts) will be cross-referenced in updates to the KPI
Register so that technical evidence can feed designated KPI rows (e.g. publications,
event/demos, OSS, standardisation) and selected KVIs (e.g. environmental proxies via
traceable trial reports). By M36, each priority KER should map to at least one of: KPI evidence,
KVI validation artefact, or an explicit “not applicable rationale” recorded in the Register.

7.2 Open Access

NexaSphere complies with the Horizon Europe open science expectations for peer-reviewed
publications: beneficiaries ensure open access to scientific publications resulting from the
action, under the conditions and timelines set in the GA and the Annotated Model Grant
Agreement (deposit in a trusted repository).

For this project:

e Publications: Peer-reviewed papers and comparable full-text outputs are deposited in
institutional or thematic repositories (e.g., Zenodo where partners already use it, or
university repositories) with embargo only if allowed and justified. Partner publication
lists in §2.1, and WP7 inventories should align with actual repository records.

e Deliverables: Deliverables marked PU (public) are suitable for public dissemination via
the project website and/or the EC portal as per project procedures; confidential
deliverables remain restricted regardless of excerpt of reuse in papers.

o Software: Open access to code is not the same as open access to publications. Public
release of software follows license choices per component (e.g., AGPL, project-specific
R&D licenses) and consortium agreement; statements in publications must not over-
claim openness of binaries or proprietary datasets.
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OTE/WP7 maintains the publication pipeline checklist; BELL cross-checks that exploitation and
QA claims in outreach materials do not contradict CA/GA.

7.3

Data Management

The Data Management Plan (D1.2) under T1.4 is the authoritative description of datasets,
formats, sharing, retention, and ethics/security constraints. This section provides an interim
snapshot of how partners implement those commitments up to Month 18, and highlights gaps
to close before the final DMP update.

7.3.1

7.3.2

Principles

FAIR-oriented handling where datasets are shared: findable metadata, accessible
under agreed access tiers, interoperable formats where possible, reusable under
stated licenses.

Minimum necessary sharing: Operational or commercially sensitive data (e.g., certain
satcom monitoring outputs) are shared only under consortium agreements and access
controls, not as open data, unless explicitly decided.

Personal data: Most technical datasets are non-personal; where personal data could
appear (e.g., operational logs); partners apply GDPR and project consent/DPIA
processes as per D1.2 and partner policies.

Summary by Type of Data

The following provides an overview of datasets identified and documented during the reporting
period, based on completed FAIR questionnaires and the project artefacts register.

HPE (WP4, WP5, WP6): Two datasets have been documented. The first covers 5G Core
Network operational metrics and logs generated by network functions (AMF, UPF, SMF)
in .log, .txt, .json, and .csv formats. This dataset is used for system monitoring, testing,
validation, and performance evaluation within the project testbed. The second is a
network deployment and configuration plan for the RomARS testbed in .xlsx format,
supporting the installation and interoperability testing of the proprietary 5G Core
Network. Both datasets are proprietary, generated internally by HPE, and shared within
the consortium under NDA. No public deposit is foreseen due to IPR and security
constraints. Data is stored in private project repositories with restricted access and
managed using standard versioning practices.

RAVE (Aviation PoC): A real-world GEO satellite in-flight connectivity dataset has been
collected, covering the period September 2022 — September 2023. The dataset
contains approximately 5 million records with 16 parameters, including aircraft position
(longitude, latitude, altitude), satellite region, link signal quality and level, ground speed,
and aircraft orientation. The data is stored in CSV format and has been preprocessed
and validated. The dataset is currently not open to access but is associated with a
scientific publication (arXiv:2508.00877).

OTE (WP6 / Starlink Pilot): A 7-day automated performance measurement of a Starlink
satellite internet connection was conducted between 11 May 2026 (12:06 UTC) and 18
May 2026 (12:07 UTC). Measurements were taken every 60 seconds for latency, jitter,
and antenna telemetry, and every 5 minutes for throughput. The system collected 8,857
latency measurement cycles and 1,772 throughput cycles using ICMP ping (x20 per

NEXASPHERE | D7.2 JUNE-26

This project has received funding from the Horizon Europe research and innovation program under grant

agreement No. 101192912

Page82



7.3.3

BG6SNS

target), iperf3 TCP, Ookla Speedtest-cli, and the Starlink dish gRPC API. During the
active collection phase, data was stored in OTE’'s R&D ICT Cloud infrastructure,
protected by VPN, firewalls, and HTTPS/TLS encryption. Key findings are the following:
o Latency was consistently low (mean ~27 ms avg RTT), typical of Starlink
Gen2/Rev4, with P95 latency below 41 ms
o Download throughput peaked at 429 Mbps (Speedtest) and averaged 217 Mbps
over the full 7-day window. The iperf3 average of 136 Mbps reflects sustained
single-stream TCP performance to European servers.
o Upload throughput averaged 46 Mbps (Speedtest) and 9.1 Mbps (iperf3 single-
stream TCP), consistent with Starlink's asymmetric satellite architecture.
o Zero connectivity outages and zero sky obstructions were recorded across the
full 7-day window; the link demonstrated excellent reliability for this deployment
site.

The dataset has been published on Zenodo (DOI: 10.5281/zenodo.20796667) under a
Creative Commons Attribution 4.0 International (CC-BY-4.0) license and will be
maintained for a minimum of 10 years following the project’s conclusion.

Commission

TU Wien (WP4, WP5, WP6): TU Wien does not currently provide a standalone dataset
for the M18 reporting period. TU Wien current outputs are primarily research
prototypes, software/runtime mechanisms, scripts, simulation or benchmark results,
and publication artifacts related to Al-assisted orchestration, serverless runtime
mechanisms, and 3D compute continuum research. No personal data is collected or
processed by TU Wien for these activities. Any internal artifacts are managed through
TU Wien institutional/project repositories and shared within the consortium where
required under the Consortium Agreement. At this stage, no public dataset, DOI, or
dedicated dataset repository entry is foreseen.

Network Rail: A georeferenced radio access network measurement dataset collected
from railway measurement trains, covering 2G/4G/5G signal strength, quality, and other
technical parameters. Data is stored in CSV format and used internally for project
validation. This dataset is not publicly accessible due to confidentiality and contains no
personal data.

This dataset is not publicly accessible due to confidentiality and contains no personal
data.

Other partners: DLR (WP3), CNAM (WP4), MAG (WP4), UNINA (WP6), CNIT, HSAT,
and OHB are expected to contribute datasets as their respective work packages
progress. FAIR questionnaires for these partners are currently being finalized and will
be incorporated into the next update of the DMP.

Storage and Retention

In addition to partner-level storage solutions, the project has adopted an interim data
governance model aligned with SNS JU and TMV guidance, as defined under Task T1.4. Under
this model:

Open/public datasets are published via Zenodo, with DOI assignments where
applicable.

Metadata registration and discoverability are managed through the Metadata Registry
Service (MRS).

Restricted/private datasets are stored in the SNS-private repository (SLICES-based
path) and are not included in open Zenodo collections.
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Before any dataset is registered or updated in the MRS, a mandatory pre-registration check is
performed, covering data tier classification (open, SNS-private, or consortium-confidential),
IPR and licensing status, privacy and anonymisation checks, dataset owner assignment,
version and provenance information, and storage location URI.

This interim model is designed to be compatible with the forthcoming 6G-DALI” governance
framework. Once 6G-DALI governance and architecture are formally available, NexaSphere
will map current metadata records to 6G-DALI structures, migrate or align private repository
interfaces as needed, and maintain dataset identifier and provenance continuity.

At the partner level, project data is stored using the NexaSphere SharePoint, institutional
servers, and where applicable, public repositories such as Zenodo and |IEEE DataPort.
Retention periods vary according to institutional policies and data classification. Export-
controlled or commercially sensitive data may be subject to indefinite access restrictions.

7.3.4 Next Steps

Section 7.3 reports an interim implementation snapshot at M18 only. The Data Management
Plan (D1.2) [2]remains the authoritative document for dataset descriptions, FAIR
questionnaires, retention, access tiers, and DMP update procedures. Living DMP maintenance
is handled under Task T1.4 (BELL) via D1.2 and the agreed mid-term / final reporting path
(D7.2 §7.3 and D7.3) not restated here. For this deliverable, the forward actions are:

European
Commission

e D7.3: Refresh the dataset summary in Section 7.3.2 when partner FAIR returns and
WP6 PoC datasets are consolidated after M18.

o WPY7 dissemination: Cross-check public materials against the access tiers and
licences recorded in Section 7.3.2 before any new open-data or repository claims.

o Impact / exploitation linkage: Where datasets support validation or PoC evidence,
reference them from the KPI Register and Section 6 (KERs) without duplicating D1.2
metadata requirements.

e DMP coordination (T1.4): Outstanding questionnaire items and gaps noted in Section
7.3.2 are tracked and closed through D1.2, not via a parallel action list in D7.2.

7 6G Data and ML operations automation via an end-to-end Al framework (https://6gdali.eu/)
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Section 8: Conclusions and Next Steps

This deliverable has presented a consolidated view of the progress achieved in WP7 activities
up to Month 18, covering dissemination and communication, standardisation, synergies,
impact assessment and exploitation.

The project has delivered a consistent and high-quality dissemination portfolio, particularly in
scientific publications and participation in major events. Publications have been aligned with
the project’s core research pillars (TN/NTN integration, 3D compute continuum, Al-driven
networking), and presented in academic and industrial forums in leading venues; thus,
ensuring broad stakeholder exposure. At the same time, communication exhibits strong
engagement with high-quality communication material and high visibility in LinkedIn reach.
Regarding standardisation, NexaSphere has established clear tracking and positioning across
key standardisation bodies (3GPP, ETSI, CCSDS, ITU, NTN Forum), with a structured
contribution plan and identified focus areas. During the reporting period, engagement remains
largely in monitoring and preparation phases with structural challenges (timeline misalignment
with 3GPP releases, broad scope, resource intensity) limiting early impact. Participation in SNS
JU Working Groups and 6G-IA activities confirms that NexaSphere is effectively embedded in
the broader EU 6G ecosystem which is essential for future impact, particularly in
standardisation and exploitation. More specifically, synergies with projects such as 5G-
STARDUST, 6G-NTN, UNITY-6G enhance knowledge exchange and alignment, while
contributions to architecture, KPIs/KVIs and emerging white papers are under consideration to
strengthen visibility. At the same time, the introduction of the KV/KVI framework aligned with
SNS provides a structured approach to evaluate the environmental and socio-economic value
of the project. Both positive KVIs (e.g., energy efficiency, coverage improvement) and negative
KVIs (e.g., Al-related trust, energy footprint) have been identified, while quantitative evidence
is still limited, as expected at this stage. Exploitation activities have been initiated based on a
defined methodology. Initial Key Exploitable Results (KERs) have been identified, including
multi-connectivity orchestration frameworks, NTN-integrated RAN architectures, 3D compute
continuum and Al-driven orchestration tools, aviation connectivity solutions and hardware
components. The selection of the Value Proposition Canvas and Lean Canvas provides a clear
path from research outcomes to market uptake, while the SWOT analysis positions
NexaSphere in the 6G TN/NTN ecosystem and shows on one hand strong technical assets
and consortium capabilities and on the other hand dependencies on integration, IPR
complexity and evolving standards. The provided sound framework for IPR, Open Access and
Data Management and compliance with Horizon Europe requirements (Open Access
publishing and dissemination, IPR management of background, foreground, ownership, FAIR
data principles and structured data governance) supports future exploitation and
reproducibility.

The next phase will be critical for the NexaSphere project to translate the solid foundations set
at mid-term into measurable impact and reinforce all the WP7 outcomes. To this end, the efforts
of the NexaSphere consortium will keep up to increase audience reach and engagement with
further dissemination and communication activities, especially beyond the scientific
community. In standardisation, next plans include shift from monitoring to active contribution
submission (targeting 3GPP Release 20/21 and ETSI/CCSDS activities), focusing on selected
high-impact topics aligned with mature project results, and potential synergies (SNS, 6G-IA,
NTN Forum) for joint contributions. To further enhance the project positioning in the EU
research landscape, the Consortium plans to strengthen collaboration with SNS projects and
new initiatives (e.g., Call 4 projects), increase visibility through joint workshops, white papers
and cross-project activities. The progress from qualitative to quantitative KVI evaluation,
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supported by PoC results and consistent KPIs measurement, is expected to increase the
project impact both from a technical and a societal perspective. In the next phase, the KERs
and partners’ individual exploitation plans will be updated in alignment with PoCs validation
and will be elaborated through the business model canvases. According to the framework for
IPR, Open Access and Data Management, ownership and licensing of results will be clarified
to support post-project exploitation.
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Table 13: Dissemination Activities by M18
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Communicatiol ELLTE Describe the activity Target group (PLEASE Outcome (insert key Status (PLEASE SELECT  Size of audience Date/period Venue/Place Link/source Countries
SELECT from the list) performance indicators) from the list) addressed
[~ | -] -] -] -] [~ -] -] - | -] [~
SPI Achraf Zarrouk Babak linkedin Social media KoM communication Research communities Delivered
Mafakheri Administration
aeroLiFi Dana Bezvin linkedin Social media KoM communication 1669 impressions Delivered
8BELLS Nikolaos Print materials (brochure, To prepare posters, Ongoing
Zombaksi leaflet, posters, stickers, banners (Branding

banners, etc.) guidline)

SPI Achraf Zarrouk Flyers Print materials (brochure, Design a flyer Delivered

leaflet, posters, stickers,

aeroLiFi Dana Bezvin Flyers lr’i'rintrlrnratreﬁals (brochure, Design a flyer Delivered
leaflet, posters, stickers,
banners, etc.)

HELLAS Ifikratis Antonis linkedin Social media LinkedIn Post Delivered
K Chelidonit Administration
aeroLiFi Dana Bezvin linkedin Social media LinkedIn Post on AIX  Industry, business 363 impressions Delivered
Administration 2025 attendance and partners
demo

Table 14: Communication Activities by M18
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