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1. INTRODUCTION

The Work Programme 2025-2026 (hereinafter “the Work Programme” or “the WP”) of the Europe’s
Rail Joint Undertaking (hereinafter also “EU-Rail” or “the JU”) outlines the scope of the activities that
will be performed in 2024 related to its integrated Research and Innovation (R&I) Programme. The
main focus will be on:

o the Innovation Pillar:
= the monitoring and performance analysis of the results of the 2022 Flagship
Projects, including the achievement of the planned milestones, towards their
conclusion in 2026,
= the ramp-up, following the conclusion of the grant agreements in 2024, of the
projects resulting from the Call 2023-1 as well as from the Call 2024-1 that as
part of the Integrated Programme complement the Flagship Projects with
additional Exploratory research activities and anticipate as well some Flagship
Area activities,
= the launch of the Flagship Project Call 2025-2 during Q4 2025, followed by the
conclusion of the grant agreements in 2026, to implement the second phase
of all Flagship Areas described in the updated Multi-Annual Work Programme
= the launch of the Call 2025-01 and 02 respectively during Q1 and Q4 2025,
with additional FA7 and Exploratory research activities,
o the System Pillar:
= delivering, building upon the second-year results of the System Pillar Tasks
and Domains and the updated Standardisation and TSI Input plan to the
European Commission,
= Jaunching the activities to be undertaken in the second half of 2025, as well
as preparing the outline of the activities to be performed in 2026,
o the Deployment Group:
= delivering, building upon the first recommendations of the high-level and
topical working group(s), aiming at closing the innovation gap towards
deployment with addressing European migration and implementation plans,
= supporting the activities of the European DAC Delivery Programme, in
particular working with the European Commission on developing
a comprehensive migration strategy to coordinate deployment, in accordance
with the Commission communication on “Greening Freight Transport”
COM(2023) 440,
o the Membership:
= the full integration of the new Associated Members in the JU governance and
the follow-up of the R&lI activities and in-kind contribution commitment that
they will be delivering in response of the open call for proposals from EU-Rail.

The EU-Rail Programme aims at contributing to the ambitious targets of the “Sustainable and Smart
Mobility Strategy” of the European Commission?, building upon the many results already achieved and
those inherited from the S2R Programme. To highlight the most relevant of these targets, digitalization
and automation of railway systems should be mentioned, being a key path towards sustainable
(climate neutral, life cycle cost efficient, connected, integrated through a system approach) mobility
for passengers and logistic for goods supply.

1 COM(2020) 789 Final of 9 December 2020, https://eur-lex.europa.eu/resource.html?uri=cellar:5e601657-3b06-11eb-
b27b-01aa75ed71a1.0001.02/DOC 1&format=PDF
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The WP also provides details on the corporate and supporting activities for the period to come, on the
internal control system, and explains the governance structure of EU-Rail, including the tasks of
individual bodies of the JU. Finally, the document presents information on the 2025-2026 Budget.

This Work Programme shall be read in conjunction with the EU-Rail’'s Master Plan (MP)? and Multi-
Annual Work Plan (MAWP)3, both adopted on 1 March 2022 by the Governing Board (hereinafter also
“the GB”).

In the introductory part (Section 1), EU-Rail background, mission and the strategy for the
implementation of the Programme are described.

Section 2 outlines the operational activities planned for 2025-2026, the corporate and supporting
activities, the EU-Rail governance, as well as it provides information on the organisational and internal
management and control framework.

Section 3 details the EU-Rail’s 2025-2026 Budget.

Further information regarding IKAA, organisational chart, KPIs, demonstrators, EU-Rail’s Founding
Members, regarding the System Pillar deliverables and milestones, as well as the topics of the Call for
proposals and its evaluation criteria is provided in Section 4.

1.1 The Europe’s Rail Joint Undertaking (EU-Rail)

EU-Rail was established by the Council Regulation (EU) No 2021/2085 of 19 November 2021
establishing the Joint Undertakings under Horizon Europe and repealing Regulations (EC) No
219/2007, (EU) No 557/2014, (EU) No 558/2014, (EU) No 559/2014, (EU) No 560/2014, (EU) No
561/2014 and (EU) No 642/2014 (hereinafter “the Single Basic Act” or “the SBA”)* which entered in
force on 30 November 2021.

In accordance with Article 174(6) of the SBA, EU-Rail is the legal and universal successor in respect of
all contracts, including employment contracts and grant agreements, liabilities and acquired property
of the S2R JU which it replaced and succeeded.

EU-Rail is a public-private partnership in the rail sector established under Article 187 of the Treaty on
the Functioning of the European Union.

The objective of EU-Rail is to deliver a high capacity integrated European railway network by
eliminating barriers to interoperability and providing solutions for full integration, covering traffic
management, vehicles, infrastructure and services, aiming to achieve faster uptake and deployment
of projects and innovations. That should exploit the huge potential for digitalisation and automation
to reduce rail’s costs, increase its capacity and enhance its flexibility and reliability, and should be
based upon a solid reference functional system architecture shared by the sector, in coordination with
the European Union Agency for Railways.

Building on advances in automation and digitalization, EU-Rail aims at speeding up researching,
developing and deploying operational and technological innovative solutions to achieve the radical

2 Adopted by Governing Board Decision n° 01/2022 and available at https://rail-research.europa.eu/about-europes-
rail/europes-rail-reference-documents/europes-rail-key-documents/

3 Adopted by Governing Board Decision n° 02/2022 and available at https://rail-research.europa.eu/about-europes-
rail/europes-rail-reference-documents/europes-rail-key-documents/

4 0JL427,30.11.2021, p. 17-119
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transformation of the rail system and deliver on European Green Deal objectives. These objectives

include,

a shift of a substantial part of the 75% of inland freight carried by road towards transport by
rail and inland waterways.

scheduled collective travel under 500 km should be carbon-neutral by 2030 within the EU.
traffic on high-speed rail will double by 2030 and triple by 2050.

rail freight traffic will increase by 50% by 2030 and double by 2050.

a fully operational, multimodal Trans-European Transport Network (TEN-T) for sustainable
and smart transport with high speed connectivity by 2050.

improving the competitiveness of rail and supporting the European technological leadership
in rail.

In addition to the General and Specific Objectives established in Chapter 1 of the SBA, EU-Rail is
entrusted with the following:

General Objectives

(a)
(b)

(c)

contribute towards the achievement of the Single European Railway Area;

ensure a fast transition to more attractive, user-friendly, competitive, affordable, easy to
maintain, efficient and sustainable European rail system, integrated into the wider mobility
system;

support the development of a strong and globally competitive European rail industry.

Specific objectives

(a)

(b)

(d)

(e)
(f)
(8)

facilitate research and innovation activities to deliver an integrated European railway network
by design, eliminating barriers to interoperability and providing solutions for full integration,
covering traffic management, vehicles, infrastructure also including integration with non-
standard national gauges, such as 1520, 1000 or 1668 mm railway, and services, and providing
the best answer to the needs of passengers and businesses, accelerating uptake of innovative
solutions to support the Single European Railway Area, while increasing capacity and reliability
and decreasing costs of railway transport;

deliver a sustainable and resilient rail system: by developing a zero-emission, silent rail system
and climate resilient infrastructure, applying circular economy to the rail sector, piloting the
use of innovative processes, technologies, designs and materials in the full life-cycle of rail
systems and developing other innovative solutions to guided surface transport;

develop through its System Pillar a unified operational concept and a functional, safe and
secure system architecture, with due consideration of cyber-security aspects, focused on the
European railway network to which Directive 2016/797 applies, for integrated European rail
traffic management, command, control and signalling systems, including automated train
operation which will ensure that research and innovation is targeted on commonly agreed
and shared customer requirements and operational needs, and is open to evolution;
facilitate research and innovation activities related to rail freight and intermodal transport
services to deliver a competitive green rail freight fully integrated into the logistic value chain,
with automation and digitalisation of freight rail at the core;

develop demonstration projects in interested member states;

contribute to the development of a strong and globally competitive European rail industry;
enable, promote and exploit synergies with other Union policies, programmes, initiatives,
instruments or funds in order to maximise its impact and added value.

10



In carrying out its activities, the Europe’s Rail Joint Undertaking shall seek a geographically balanced
involvement of members and partners in its activities. It shall also establish the necessary international
connections in relation to rail research and innovation, in line with the Commission priorities.

In addition to the tasks set out in SBA Article 5, EU-Rail together with the Commission had to prepare
and, after consultation with the states’ representative group, submit for adoption by the Governing
Board the Master Plan, developed in consultation with all relevant stakeholders in the railway system
and rail supply industry.

In accordance with article 87(1) of the SBA, the members of EU-Rail are the Union, represented by the
Commission, and 25 Founding Members listed in Annex Il of the SBA®. As stated in article 6 of the SBA,
in order to become members of EU-Rail, the Founding Members signed a letter of commitment
detailing the scope of the membership in terms of content, activities and its duration, as well as the
Founding Members’ contributions to the joint undertaking, including an indication of the envisaged
additional activities.

EU-Rail, after having performed an in-depth review of the areas where such type of membership
would bring added value to the R&I Programme, and after having launched a call for expression of

interest in 2024, will incorporate new members — the Associated members - in accordance with Article
7 of the SBA.

1.2 Mission statement of EU-Rail

Taking into consideration the objectives to be achieved the following vision and mission are
established.

The vision of EU-Rail is
To deliver, via an integrated system approach, a high capacity, flexible, multi-modal, sustainable and

reliable integrated European railway network by eliminating barriers to interoperability and
providing solutions for full integration, for European citizens and cargo.

The Mission Statement of EU-Rail is

Rail Research and Innovation to make rail the everyday mobility

1.3 Background and link with the Master Plan

As defined in the SBA, the “Strategic Research and Innovation Agenda” (SRIA) represents the
document covering the duration of Horizon Europe that identifies the key priorities and the essential
technologies and innovations required to achieve the objectives of the JU.

In accordance with Article 86(5) SBA, the Master Plan shall constitute the EU-Rail Strategic Research
and Innovation Agenda within the meaning of SBA Article 2(12).

5 Please see Annex V of this Work Programme for full list of members other than the Union.
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The Master Plan (hereinafter also “the MP”) was developed in consultation with railway stakeholders.
The draft was open for feedback to the general public via the JU’s website for 4 weeks and a webinar
was organized on 19 November 2021. The Master Plan was sent in consultation to the Scientific
Committee and the States Representatives Group, it has been presented to the Transport Working
Party of the Council and the TRAN Committee of the European Parliament. Comments and suggestions
received have been incorporated, when relevant, in the final version adopted by the EU-Rail Governing
Board on 1 March 2022.

The EU-Rail’s Master Plan builds also upon the “Rail Strategic Research and Innovation Agenda”® of
the European Rail Research Advisory Council (ERRAC). ERRAC is a research platform composed of
representatives from most of the major European railway research stakeholders: manufacturers,
operators, infrastructure managers, the European Commission, EU Member States, academics and
users’ groups. Its mission is to deliver a vision of the railway’s future enabled by Research and
Innovation activities.

The Master Plan provides guidance for the Europe’s Rail Joint Undertaking’s more specific tasks,
namely

- develop in its System Pillar a system view that reflects the needs of the rail manufacturing
industry, the rail operating community, Member States and other rail private and public
stakeholders, including bodies representing customers, such as passengers and freight and
staff, as well as relevant actors outside the traditional rail sector.

The ‘system view’ shall encompass:

o the development of the operational concept and system architecture, including the
definition of the services, functional blocks, and interfaces which form the basis of rail
system operations;

o the development of associated specifications including interfaces, functional
requirement specifications and system requirement specifications to feed into
Technical Specifications for Interoperability (TSI) established pursuant to Directive
(EU) 2016/797 or standardisation processes to lead to higher levels of digitalisation
and automation;

o ensuring the system is maintained, error-corrected and able to adapt over time and
ensure migration considerations from current architectures;

o ensuring that the necessary interfaces with other modes, as well as with metro and
trams or light rail systems, are assessed and demonstrated, in particular for freight
and passenger flows;

- facilitate the research and innovation activities necessary to achieve the objectives of EU-Rail,
including low TRLs rail-focused research and innovation activities. In that respect, EU-Rail
shall:

o define and organise the research, innovation, demonstration, validation and study
activities to be carried out under its authority, while avoiding fragmentation of such
activities;

o exploit standardisation and modularity opportunities, and facilitate the interfaces
with other modes and systems;

o develop demonstration projects;

o develop close cooperation and ensure coordination with related European, national
and international research and innovation activities in the rail sector and beyond as
necessary, in particular under Horizon Europe, thereby enabling the Europe’s Rail

6 https://rail-research.europa.eu/wp-content/uploads/2020/12/RAIL-Strategic-Research-and-Innovation-Agenda-2020-
FINAL dec2020.pdf
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Joint Undertaking to play a major role in rail-related research and innovation while
also benefiting from scientific and technological advances reached in other sectors;
o ensure, through the cooperation referred here above, the translation of research into
effective development effort and development of pioneering innovations and
ultimately into market focused innovation through demonstration and deployment;
o perform any tasks necessary to achieve the objectives set out in SBA Articles 4 and 85.

Five areas of priority for EU-Rail have been determined in its MP:

1) European rail traffic management and supporting rail’s key role in a multimodal transport system
2) Digital and automated train operations

3) Sustainable and digital assets

4) Competitive digital green rail freight

5) Smart solutions for low density traffic lines (cost-efficient regional lines)

These priorities are underpinned by a system view to ensure a harmonised approach to the evolution
of the Single European Rail Area.

EU-Rail also works on forward-looking activities, tackling disruptive technologies and thinking, through
performing exploratory research and other complementary activities.

The JU fosters a close cooperation and ensures coordination with related European, national and
international research and innovation activities in the rail sector and beyond as necessary, in particular
under Horizon Europe, Connecting Europe, and the Digital Agenda. The regional dimension is
a priority to ensure that EU-Rail will deliver services to connect European regions in an integrated
network approach.

EU-RAIL has put in place measures to maximise its impact using synergies with other European,
national and regional programmes and activities beyond the involvement in the overall coordination
of Horizon Europe.

This Work Programme results from extracting the priority research and innovation activities identified
in the MP and detailed in the MAWP to be delivered by the end of 2026 for the running Flagship
Projects and System Pillar activities, while preparing the work for launching new Exploratory Research
and other activities, considering the available budgetary resources, including under the multi-
annuality by instalment principle and the SBA conditions.

1.4 Strategy for the implementation of the programme

The overall Strategy of EU-Rail is anchored in its Master Plan and is further elaborated in its Multi-
Annual Work Plan.

In order to deliver its objectives and strategy, EU-Rail will be set-up around one single Research and
Innovation Programme based on a system view. The Programme will be delivered by two integrated
pillars - the System Pillar and the Innovation Pillar - and complemented by a Deployment Group, all
together covering the full life cycle of R&I from blue sky to pre-deployment and pre-industrialisation
processes.

The System Pillar activities

The purpose of the System Pillar is to introduce common EU railway system view so that the evolution
of the rail system is based on common operational visions and a layered functional architecture. The
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idea of the System Pillar is integrating new scientific knowledge and other industry best practices in
order to accelerate and better organise its evolution. The System Pillar is the ‘generic system
integrator’ for the EU-Rail and performs the role of architect of the future railway system. This means
that the System Pillar prepares and proposes the concept of operations, the system architecture, the
associated standards and specifications, and migration strategies.

The task is to develop the operational concept(s) and functional system architecture for a genuine
integrated European system, supported by a model-based systems architecting and engineering
approach, beyond the current specifications, with much greater standardisation and much less
variation than at present. Its activities are organised in four Tasks, which are presented in Section
2.3.2.

The Innovation Pillar activities

The Innovation Pillar is set up to deliver user-focused research, innovation and large-scale
demonstrations. It is tasked to deliver the operational and technological solutions which provide the
necessary capabilities to make the European rail system more efficient, flexible and able to answer to
the customer needs, maintaining its safety and environment sustainability factors. Its activities are
organised in seven Flagship Areas and the Transversal Topic, more details of which are presented in
Section 2.3.3.

Continuous exchanges exist between the System Pillar and Innovation Pillar activities as part of the
Integrated R&I Programme, with a bi-directional flow: both pillars should provide input and output to

each other against a clearly defined series of priorities and objectives to be achieved.

The Deployment Group Activities

The Deployment Group should deliver recommendations to the Governing Board of EU-Rail on the
consideration and needs in relation to the deployment of solutions proposed by the JU. These
recommendations may include:

e considerations on whether deployment should be mandatory or voluntary;

e technical and operational migration considerations;

e considerations on timing and need for synchronization at the European level;

e economic and business case analyses for the relevant stakeholders and for the European

Union;

e purchasing strategies;

e industrial capacity;

¢ finance and funding plans.

The EU-Rail Deployment Group mainly consists in a High-Level Core Group which could be assisted on
an ad-hoc basis by dedicated groups on specific topics requiring additional expertise. Such dedicated
groups shall be selected upon recommendation of the High-Level Core Group and in agreement of the
Governing Board.
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2. WORK PROGRAMME 2025-2026
2.1 Message from the Executive Director

Following the administrative closure of the S2R projects in 2024, the Europe’s Rail JU, its Programme
office, and its Members will continue the implementation of the integrated Programme with
synergetic R&I activities, the integration of new Members, updated proposals for standard items and
common approaches, and with a fully operational Deployment Group.

2025 is the year that will earmark the enlargement of the Joint Undertaking Membership, as well as
the launch of the second wave of Flagship Projects’ call for proposal. The period 2025-2026 is expected
to include also some contribution work in view of the preparation of rail research and innovation
activities post-2027, under the new Multi-Annual Financial Framework Programme 2028 — 2034, and
taking into account the phasing out plan of EU-Rail.

Additionally, in the Greening Freight Transport communication’ of the European Commission to the
European Parliament, the Council, the European Economic and Social Committee and the Committee
of the Regions, the deployment of digital automatic couplings (DAC) technology, supported by the R&l
of EU-Rail, is highlighted as a game-changer for European rail freight. The Commission is looking
forward to developing a comprehensive migration strategy to coordinate deployment, with the help
of EU-Rail.

In the same package, the Commission also published a proposal for a Regulation on the use of railway
infrastructure capacity in the Single European Railway Area®, where the rail Infrastructure Managers
are called on ensuring alignment, in particular regarding digitalisation of capacity and traffic
management, with the work of the Europe’s Rail Joint Undertaking as well as they shall contribute to
the EU-Rail works in this regard.

EU-Rail will have to work on those strategic items also in 2025 and 2026, together with the
Commission, its private Members and its Advisory Bodies, for a coordinated R&I implementation or
pre-deployment activities.

The EU-Rail Research and Innovation activities are designed to deliver concrete solutions addressing
the climate change crisis the world is facing, addressing climate mitigation and adaptation — the JU
Programme Office and its Members are well aware of this urgency and the importance that the work
of our integrated Programme, covering innovative solutions’ lifecycle, from exploratory research to
pre-implementation and deployment, has.

The target remains that by the end of this decade, Europe’s Rail should deliver a high capacity
integrated European railway network by eliminating barriers to interoperability and providing
solutions for full integration, covering traffic management, vehicles, infrastructure and services,
aiming to achieve faster uptake and deployment of projects and innovations. That should exploit the
huge potential for digitalisation and automation to reduce rail’s costs, increase its capacity and
enhance its flexibility and reliability, and should be based upon a solid reference functional system
architecture shared by the sector, in coordination with the European Union Agency for Railways.

EU-Rail has closely follow-up and actively contribute to the discussions among the relevant
stakeholders regarding the future of the EU partnerships in the area of Research and Innovation and
their possible extension for the next EU multiannual financial framework, leading to the publication
of the high-level paper and will continue this reflection in 2025.

7 https://transport.ec.europa.eu/system/files/2023-07/COM 2023 440.pdf
8 https://transport.ec.europa.eu/system/files/2023-07/COM 2023 443 0.pdf
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The launch of the Research and Innovation activities of this Work Programme shapes the mission-
oriented nature of the JU, building on openness and inclusiveness, answering the call of the Member
States and Parliament to deliver impact and added value to European citizens. Synergies with other
Union — as well as national and regional — programmes and partnerships provide opportunities to
complement the series of actions expected from the rail sector, including interacting with ERRAC on
complementary activities. Stakeholder relations and dissemination of results ensure the visibility of
the progress achieved. Sound financial and risk management and compliance will underpin the
implementation of the Programme along its lifecycle.

2.2 Executive Summary 2025-2026

The European Green Deal® and the related Roadmap?’, published in December 2019, form an integral
part of the European Commission’s strategy to implement the United Nation’s 2030 Agenda and
associated Sustainable Development Goals!!. EU-Rail, positioned within Horizon Europe under Cluster
5: Climate, energy and mobility, aims to address these particular Sustainable Development Goals:

GENDER DECENT WORK AND . 12 RESPONSIBLE 1 CLIMATE
EQUALITY ECONOMIC GROWTH CONSUMPTION ACTION

a

The European Green Deal sets out a clear vision of how to achieve climate neutrality in Europe by
2050 and presents the EU’s new growth strategy. To achieve climate neutrality, a 90% reduction in
transport greenhouse gas emissions is needed by 2050. The transformation of the railway system will
be pivotal to achieve the environmental and economic objectives by offering both decarbonised and
time/cost-competitive transport solutions for passengers as well as for freight.

In December 2020, the “Sustainable and Smart Mobility Strategy — putting European transport on
track for the future”!? was adopted by the Commission. It fosters, besides other concepts, the idea of
using the potential of digital technologies to revolutionise the way we move, making our mobility
smarter, more efficient, and also greener. The Strategy identifies concrete milestones, and, in order
to meet them, particular goals to be achieved by means of rail research and innovation are set as well,
such as:

- ashift of a substantial part of the 75% of inland freight carried by road towards transport by
rail and inland waterways,

- scheduled collective travel under 500 km should be carbon-neutral by 2030 within the EU,

- traffic on high-speed rail will double by 2030 and triple by 2050,

- rail freight traffic will increase by 50% by 2030 and double by 2050,

- a fully operational, multimodal Trans-European Transport Network (TEN-T) for sustainable
and smart transport with high-speed connectivity by 2050,

- improving the competitiveness of rail and supporting the European technological leadership
in rail.

9 https://commission.europa.eu/publications/communication-european-green-deal _en

10 https://commission.europa.eu/publications/communication-european-green-deal en

11 https://sdgs.un.org/goals

12 https://eur-lex.europa.eu/resource.html?uri=cellar:5€601657-3b06-11eb-b27b-
0l1aa75ed71a1.0001.02/DOC 1&format=PDF
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EU-Rail also aims, especially within the context of the European DAC Delivery Programme, to
contribute in collaboration with the European Commission to the measures presented in July 2023 in
the Communication titled “Greening Freight Transport”®3,

Further to the topic of “Digital Decade”, the Commission indicated in its Communication of March
2021 how digital transformation can improve the ecosystems related to mobility and transport.
Digitalisation can improve environmental and cost performance and simultaneously increase safety
levels contributing to a higher quality of life. It will be achieved through more advanced levels of
automation, faster and more reliable connectivity, and IT enabled profound transformation of the
management of mobility services. The public could also benefit from fast internet connectivity for
passengers on most stations and lines, user oriented telematics and facilitated multi-modality.

In this context, EU-Rail and its Programme will strive for speeding up the development and
deployment of innovative technologies in railway transport in order to contribute to achievement of
the above-mentioned milestones. This will require a significant transformation of the railway sector,
addressing long overdue changes in legacy operational processes, systems and governance models, as
well as integrating with other transport and mobility solutions for passenger services and cargo
logistics. The ongoing energy crises, which has major impacts also on rail, requires accelerating
research and innovation towards deployment of innovative technological and operational solutions
that would contribute to operational efficiencies and energy performance.

The strategic framework for EU-Rail’'s endeavours is provided in its Master Plan identifying the
ambitions and the objectives of this partnership and defining a systemic, long-term and result-
oriented delivery strategy for research & innovation in the railway sector.

More specifically, the JU’s 2025-2026 priorities in this respect will be on:

1. the R&I activities related to the EU-Rail integrated Research and Innovation (R&I) Programme:
a. the Innovation Pillar:

i. the monitoring and performance analysis of the results of the 2022 Flagship
Projects, including the achievement of the planned milestones, towards their
conclusion in 2026,

ii. the ramp-up, following the conclusion of the grant agreements in 2024, of the
projects resulting from the Call 2023-1 as well as from the Call 2024-1 that as
part of the Integrated Programme complement the Flagship Projects with
additional Exploratory research activities and anticipate as well some Flagship
Area activities,

iii. the launch of the Flagship Project Call 2025-2 during Q4 2025, followed by the
conclusion of the grant agreements in 2026, to implement the second phase
of all Flagship Areas described in the updated Multi-Annual Work Programme

iv. the launch of the Call 2025-01 and 02 respectively during Q1 and Q4 2025,
with additional Exploratory research activities,

b. the System Pillar:
i. delivering, building upon the second-year results of the System Pillar Tasks
and Domains and the updated Standardisation and TSI Input plan to the
European Commission,

ii. launching the activities to be undertaken in the second half of 2025, as well

as preparing the outline of the activities to be performed in 2026,
c. the Deployment Group:

13 https://transport.ec.europa.eu/system/files/2023-07/COM 2023 440.pdf
14 https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52021DC0118
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i. delivering, building upon the first recommendations of the high-level and
topical working group(s), aiming at closing the innovation gap towards
deployment with addressing European migration and implementation plans,

ii. supporting the activities of the European DAC Delivery Programme, in
particular working with the European Commission on developing
a comprehensive migration strategy to coordinate deployment, in accordance
with the Commission communication on “Greening Freight Transport”
COM(2023) 440,

d. the Membership:

i. the fullintegration of the new Associated Members in the JU governance and
the follow-up of the R&I activities and in-kind contribution commitment that
they will be delivering in response of the open call for proposals from EU-Rail.

The Communication activities for 2025-2026 will continue ensuring that the JU’s mission, vision and
objectives, including the Innovation and System Pillars, and the Deployment Group, are
communicated and understood widely. It is expected that the first major results of the six Flagship
Projects will be made available in 2025 and 2026. A large part of the communication and dissemination
activities will focus on ensuring the results are communicated effectively to the relevant target
audiences, in particular with additional focus on the dissemination of Flagship Projects results. To
ensure the involvement of stakeholders from the entire rail value chain, including actors from outside
of the traditional rail sector, EU-Rail will organise and participate to a number of events and conduct
other communication and dissemination activities and campaigns.

During 2025-2026 the JU will seek the continuation of the close collaboration established with:

e the European Railway Research Advisory Council (ERRAC),

e the European Union Agency for Railways (ERA),

e the European Union Agency for the Space Programme (EUSPA),

e national and regional research and innovation programmes as brought forward by the States’
Representative Group,

e other programmes, partnerships and EU bodies, with the objective to establish synergies that
will result in coordinated activities or joint R&I projects or administrative synergies, such as
for example under the back office arrangements with other JUs,

e different associations representing the key stakeholders of the rail sector and beyond,

e third countries programmes, in line with the policy priorities of the Commission and
considering the key objective of the competitiveness of the European rail industry.

The main events, where EU-Rail will showcase its results in 2025 and in 2026, are Call Info Days, the
Europe’s Rail General Assembly (December 2025 and 2026), Women in Rail Awards contributions,
events with ERA and the Danish Presidency (2025). Participation of the JU will be ensured at the
following external events: European Start-up Prize, the joint JU European Parliament event (April
2025), ITF Summit (May 2025), UITP Global Public Transport Summit 2025 (June 2025), Transport
Research Arena (2026), Connecting Europe Days (2026), InnoTrans (2026). Potential other events
attendance relevant to the ongoing work of EU-RAIL.. Potential other events relevant to the ongoing
work of EU-RAIL will be attended.

Improvements in the JU’s internal communication will continue in 2025 and 2026, leveraging on the
available IT tools, to boost the flow of information among the staff. Ad hoc campaigns, such as the
informative brown Bag Lunches following the feedback from 2024 could continue, as well as team
building activities in close collaboration with the Human Resources department.
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At the corporate level, EU-Rail will strive for appropriate workload distribution, as well as for costing
and staffing levels needed to ensure successful delivery of the Programme. In addition to supporting
continuous learning and qualification raising of the staff, activities improving the well-being and team
cohesion will be conducted throughout 2025 and 2026. In the upcoming period, the JU’s priorities in
the HR area will also include developing a fit-to-purpose competency framework and a talent
development plan.

The SBA Article 13 requires the Joint Undertakings to establish back-office arrangements between
themselves in relation to a list of services. While such back-office arrangements were firstly put in
place for accounting services and followed later by the procurement services, others became
operational in 2024 or will follow in the upcoming period and will take form of Service Level
Agreements (SLAs) concluded between the respective JUs. The costs and benefits of such SLAs will be
assessed during the future years while possibly new services will be considered for synergies.

In the area of internal control and assurance, EU-Rail intends in 2025 to further test and fine-tune by
means of additional pilot reviews of H2020 lump sum grants the ex-post part of its Horizon Europe
risk-based Control Strategy for grants that was endorsed at the end of 2023, while in 2026, the work
packages pertaining to the projects of the current HE Programme will start to be reviewed ex-post.
The ex-ante part of the above-mentioned Strategy will be continuously applied throughout the period
2025-2026. Implementation of this Strategy represents even greater shift from quantitative (financial)
checks towards the qualitative (technical) controls logically following from the exclusive application of
the lump sum form of funding under Horizon Europe.

In the last years, the Joint Undertaking has demonstrated the progress achieved through the
commitment of its members and stakeholders. The system transformation, to which the JU was
expected to substantially contribute, did not end with S2R, as it will still require a major effort in the
years to come, connecting fundamental research — applied research - large scale
demonstrations/deployment. The system approach brought forward by an institutional partnership
such as the Joint Undertaking has proved to be capable of delivering such major transformation,
involving legislator, regulator, standardisation bodies and stakeholders.

2.3 Operational activities of EU-Rail in 2025-2026

2.3.1 Objectives, indicators and risks

As mentioned in Section 1.4, the R&I activities of the EU-Rail Programme are based on two Pillars, the
System Pillar, which is structured in five main tasks, and the Innovation Pillar that is organised in seven
Flagship Areas (FA) and the Transversal Topic (TT). Their objectives and the main high-level risks
associated to them are presented below.

The results of the JU will be measured via a series of key performance indicators (KPIs) addressing, on
the one hand, the technological and operational outcomes and, on the other hand, the impact that
they are expected to realise once deployed. The KPIs will cover the full lifecycle of R&I, from
exploratory research to deployment coordination. The KPI model will be based on input delivered by
each of the JU projects and reported on a yearly basis, through the Consolidated Annual Activity
Report. Each project will be required to ensure that relevant quantitative and qualitative metrics are
provided that contribute to the JU’s overall KPIs. The current version of the KPIs at the level of the
Flagship Areas and the Transversal Topic is provided in Annex Ill in Section 4 of this WP.

The System Pillar tasks will use the toolset provided by the JU in 2023. The Flagship Projects will have
access to the System Pillar platform in order to facilitate information exchange. The process of
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exchange of information, of work on common tasks and of collaboration in general as one integrated
programme will also continue to be analysed in 2025, based on the R&I outputs produced in 2023 and
2024,

The System Pillar contributes defining the concept of Operations for Rail and a functional rail system
architecture for the future, taking into account interfaces within different rail segments and other
modes. These activities should ensure a common approach and efficient use of resources; EU-Rail is
the platform to enable sector convergence on common solutions at European level and provides the
needed coordination and resources . EU-Rail will therefore in particular coordinate and consolidate all
relevant sector initiatives, noting the importance of unified requirements from the Railways.

The activities of the System Pillar focus on key priorities but addressing the part of the rail system
where relevant and cost-effective, standardisation or commonly agreed harmonised specifications
needed to deliver them. This would allow setting the right conditions towards modular (standard
interfaces) and scalable solutions in view of large-scale market introduction and their evolution.

The R&I activities that will provide technical solution to fit in the functional rail system architecture,
addressing specific technical subsystems, are structured within the Innovation Pillar and established
around the full lifecycle of research and innovation, from exploratory research, via applied research
to large scale demonstrations.

R&I Large Scale Operational Demos will be one of the major game changers in the impact to be
achieved by EU-Rail. It is not about coordinating the funding, it is about Integrated R&I Large Scale
Demonstration activities, i.e. moving from small-scale demonstrators[prototypes] in one specific
network or lab, to European wide live, operational network-scale demonstration of solutions in
a different environment, reaching TRL 7/8/9 level, and to show the benefits from the European
deployment of new solutions. This will also be a key component for the inclusiveness of these areas
of Europe, and consequently, Member States, under-represented in the current rail research and
innovation activities. As they will be capable to contribute to demonstrate the benefits of the
proposed partnership, or ongoing Programmes, solutions in their operational network and services
offered to their customers.

This activity will also support the necessary steps for the regulatory changes or standards’ changes
needed to bring solutions to the market, closing the virtuous circle started in the definition of concepts
within the System Pillar, before industrialisation and deployment.

The “Deployment Group”, which became operational in 2024, will tackle the transition from R&l to
coordinated and consistent deployment at European level, to avoid creating new barriers or proposing

ways to solve existing one and supporting the creation of the single European area.

The tables below present a summary of the main activities for the years 2025 and 2026:

. Target
Maximum L.
Value . Non- contributions
EU-Rail
Type of of the co funded from Indicative
Year 2025 yp actions . activities | Members in . .
call I funding - publication date
(million (million (million case of
EUR) EUR) EUR) award
(million EUR)
Multi- Open 245,5 148,2 97,3 325,9
annual Call Q4 2025
for 2025
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. Target
Maximum -
Value . Non- contributions
EU-Rail
of the funded from ..
Type of . co- . L . Indicative
Year 2025 actions . activities | Members in ..
call I funding - publication date
(million (million (million case of
EUR) EUR) EUR) award
(million EUR)
proposal
2025-02(*) values 125,3
(instalment)
Call for
Proposals — Open 5,2 3,0 2,2 0,0 Q1 2025
2025-01
Q1-Q4 2025 &
implementation of
Call for .
Open 12,2 12,2 0,0 0,0 new and ongoing
Tenders
contracts/framework
contracts
Open,
including
Operational | through
Experts REA, 0,4 0,4 0,0 0,0 Ql1-Q4 2025
including
SSG
Total 263,3 140,9 99,5 325,9
Non- con-l;?:lft?:ion
Value of Maximum funded ...
Type | the actions EU-Rail co- | activitie s from Indicative
Year 2026 P . . Members in publication
of call (million funding s case of date
EUR) (million EUR) | (million
EUR) award
(million EUR)
Multi-annual | Open 0,0 0,0 0,0 0,0
Call for
proposals 2026
2025-02(*)
(instalment) values 0,0 22,9 0,0 0,0




Target
Non- o
Value of Maximum funded contribution .
Type | the actions | EU-Rail co- | activitie s from Indicative
Year 2026 . . Members in publication
of call (million funding s case of date
EUR) (million EUR) | (million
EUR) award
(million EUR)
Call for
E;gfoorsaat';; Open 6,1 6,1 0,0 7,01 04/02/2026
Research
Q1-0Q42026 &
implementatio
Call for n of new and
Open 13,5 13,5 0,0 0,0 ongoing
Tenders
contracts/fram
ework
contracts
Open,
includi
ng
Operational | throug
Experts h REA, 0,4 0,4 0,0 0,0 Q1-Q4 2026
includi
ng the
SSG
Total 13,9 36,8 0,0 7,01

(*) This call for proposals is launched in 2025 with budget commitments divided into annual
instalments, meaning that the amount committed by the JU will be confirmed yearly based on the
annual budget of the JU. For more information about the annual instalments, please refer to the
“Table of Financial programming per year until 2027” in Chapter 3 “Budget 2025-2026" of the present
document.

In addition to the specific research and innovation calls and their implementation, in 2025 it is
expected that, after the realization of the call for expression of interest, the Associated Members will
be selected and become part of the JU.

In line with Regulation (EU) 2021/695 establishing Horizon Europe (hereinafter also “Horizon Europe
Regulation”), in particular with regard to Article 52 thereof as well as with Article 171(1) SBA, EU-Rail
is bound to contribute to an interim Programme evaluation to feed into the decision-making process
of the HE Programme, the next framework programme and other initiatives relevant to R&I. Such
interim evaluation of the Programme shall be carried out with the assistance of independent experts
selected on the basis of a transparent process once there is sufficient information available about the
implementation of the Programme, but no later than four years after the start of that implementation.
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In 2024, the JU contributed to this activity steered by the European Commission, so that its intended
purpose —namely the assessment of the Programme's effectiveness, efficiency, relevance, coherence,
and Union added value — could have been effectively achieved.

Furthermore, EU-Rail will continue in 2025 and 2026, as needed, to provide support and inputs to the
EC for the purposes of reporting on the performance of partnerships under Horizon Europe, such as by
means of the respective Biennial Monitoring Reports (BMR). The various editions of the BMR aim at
providing a strong evidence base to guide the implementation of partnerships and to inform strategic
discussions on the effectiveness of the new policy approach to European Partnerships and, where
relevant, how it should evolve. The reports further aim to shed light on the progress of partnerships
in achieving the EU objectives and targeted impacts both individually and collectively, at EU and
national level.

Finally, in line with Article 19(4)(v) SBA, EU-Rail will, as necessary, continue working on its plan for
phasing out from Horizon Europe funding, which was based on an assumption of non-renewal of the
JUs after the 31 December 2031, also reflecting on the potential scenario of new activities to be
performed after the current Europe’s Rail integrated Programme and under suitable framework
conditions.

2.3.2 The System Pillar

The System Pillar aims to define the concept of operations for Rail and a functional rail system
architecture for the future, considering interfaces within different rail segments and other modes.

To achieve an architecture that offers the demanded functional improvements concerning production
performance, reliability, quality, and cost as well as the needed architecture quality, the System Pillar
(SP) follows the defined process, based on the principles of Model-Based System Engineering (MBSE):

Operational Analysis System Analysis Logical Architecture Physical Architecture

Definition of the Definition of the system

logical blocks +  Definition of the possible

CBO F:]Z‘-‘Ai‘g;‘sc°m°“5 with RSﬁnement of the physical architectures with
Definition of the . Refinementof the capabilities and functions the corresponding devices
?c[;e;f;ﬁ:\::)e Cases capabilities and definition with the system in white . QI!(]);:aho; O'Lhe! !ciguca'
(capa box uilding blocks to the
Definition of the activities :1 "‘eo'{:‘:ml':’c‘g . Specification of the physical devices
associated with the c:pgbllnltwgs interfaces between the «  Definition of the lower layers
operation processes . Do?\e with the system in logical blocks of communicationfor the

black box (application level) nterfaces

Figure 1: MBSE process used by the System Pillar to develop the overall architecture.

The System Pillar is managed and led by the System Pillar Unit of EU-Rail, under the responsibility of
the Executive Director, within the governance established by the Single Basic Act (Council Regulation
(EU) No 2021/2085 of 19 November 2021).

The System Pillar (SP) has the responsibility to support a consistent and coordinated approach to the
evolution of the rail system according to the EU policy goals. The outputs of the System Pillar are:
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Specifications, and standards, related to among others, to cyber-security, command, control
and signalling systems (CCS), Traffic Management (TMS) and Digital Automated Coupling

(DAC) to support European deployment of digital systems
Through the Standardisation and TSI Input plan, a coordinated and transparent view of all the

harmonisation elements from EU-RAIL in order to define a clear and agreed plan for the
evolution of the Command Control and Signalling (CCS)/Traffic Management System (TMS)

enhancements,

and standards, which will support interoperability, modular

interchange ability, system integration ability, robustness, harmonisation and implementation

the TSI
of the SERA, and the role of EU-RAIL (both System Pillar and Innovation Pillar) in delivery

Train control and
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Figure 3: Viewpoint driven approach [Augmenting requirements with models to improve the articulation between system
engineering levels and optimize V&V practices’, INCOSE International Symposium, 29: 1018-1033]

Through the Ramp-up phase for the SP (2022) a draft high-level architecture has been drafted and
reviewed with the sector. The full resource for the System Pillar has been in place since October 2022.

During the first year of the System Pillar (Q4 2022-Q3 2023), the workflows supporting the described
model-based system engineering approach for developing the railway system architecture have been
launched. The performed work comprises both the top-down system engineering approach, starting
from the CBOs and operation use cases, as well as the bottom-up integration of the existing outcomes
of previous S2R works or other sector initiatives (as OCORA, EULYNX etc.) The process steps of the
implemented model-based system engineering approach have been elaborated in the System
Engineering Management Plan (SEMP) and applied to a first set of operational capabilities.

During the second year of the System Pillar (Q4 2023-Q3 2024), the above-described approach has
been pursued. Additionally, the System Pillar is coordinating the harmonisation outputs and needs
from the EU-RAIL programme in the Standardisation and TSI Input Plan (STIP) and supporting the
interaction of the related activities of EU-RAIL with ERA and the standardisation bodies (incl. the Sector
Forum Rail (SFR) and RASCOP). The specific harmonisation topics for EU-RAIL as a whole are being
integrated and delivered in the Standardisation and TSI Input Plan.

During the third year of the System Pillar (Q4 2024 — Q3 2025), the first outputs of Technical
Specifications for Interoperability (TSI) and their associated documents (subsets, applications guides,
etc.), EU Standards and other SP documents are expected to be published.

2.3.2.1 SP organisational structure of the activities

Given that it is necessary to define the whole rail system in order to determine the areas of priority
and focus. For this, there are two different structures co-existing within the System Pillar organisation
of the activities:

- The content structure: Describes the work items that need to be built in a certain sequence to
create the deliverables. Content structures have many levels of details and are connected in
all directions by the “flow of requirements”.
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- The organisational structure: Defines the team structure and the control flow, aimed to be as
simple (top-down), efficient, and effective as possible.

Regarding the difference between the content structure and the organisational structure, a “design
team” for the business architecture of the railway system cannot be the “leading” team for all System
Pillar projects. Design work and program management is not the same. The Task 1 analysis and design
team contributes important requirements to the SP projects, but the progress management of the SP
is done by the SP Core Group/the JU.

The figure below, includes the first and second level operational break down structure of the System
Pilar, as of 2024. Additional specific projects and/or may be added in the upcoming years, as the
development identifies new lines of work to fulfil the CBOs.

System Pillar Core Group

fe
% E Engineering Services /
i s Coordination Administrative Services /
a© Coordination
PRAMS
Security
- ~ " e DAC/ 0 Harmonised
= P = = = =
s Railway System é ccs E TMS/CMS E FDFTO E Diagnostics

Figure 4: first level operational breakdown structure of the System

The roles and responsibilities of the following SP groups are depicted in the EU-Rail’s Governance and
Process Handbook15:

e SP Steering Group, Core Group, Engineering Services / Coordination (comprising Engineering
Environment Team, Standardisation and TSI input planning, External Architectural support,
PRAMMS Management and Assurance), Administrative Services (comprising Programme
Office, Economic Analysis),

e Task 1: Railway System,

e Task 2: (Advanced) CCS system design,

o The cross-cutting domain teams (comprising Operational Design, Architecture and
release coordination and Migration and roadmap),

o The CCS System Design Teams (comprising Traffic control and supervision, Trackside
assets control & supervision, Train control and supervision, Transversal CCS
component, Field force CCS application, Communication team, Computing
environment),

o Task 3: TMS system design,

e Task 4: DAC/FDFTO16 System design.

e Task 5: Harmonised diagnostics

System Pillar Core Teams

15 https://rail-research.europa.eu/wp-content/uploads/2023/01/EU-Rail-Governance-and-Process-

Handbook.pdf
16 DAC = Digital Automatic Coupler / FDFTO = Full Digital Freight Train Operations (part of FA 5 project)
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System Pillar Core Group

The System Pillar Core Group provides the competent leadership and expertise of the development of
the functional layered railway system architecture, specification models and Operational Concepts
that enable safe, secure and efficient delivery of the new systems. Moreover, the SPCG manages the
common business objectives and deliverables from the different SP Tasks.

Engineering Environment Team

The Engineering Environment team (previously Central Modelling Services) includes methods
definition (System Engineering Management Plan (SEMP)) and tools provision and training (Polarion,
Capella, SysML specification environment) for the whole System Pillar. The Engineering Environment
team monitors the formal quality of the work items, their correct allocation to the tasks and domains,
and the consistency, traceability and integrity of the specification.

PRAMS Team

The PRAMS team is in charge to define the strategy, policies, methods, and principles to be followed
by the other Tasks and Domains during the design activities as well as to coach and support
implementation. PRAMS team do not produce PRAMS Analysis, Hazard and Risk Analysis, for system
components or system parts; these activities are delegated to the related Domain that have to include
members with PRAMS skills. The PRAMS Functional team is in place to have a proper coordination and
synchronization.

Security Team

Security requirements are coordinated centrally this includes top-level design and assurance of the
security strategies and requirement implementation in the System Pillar Tasks and the specification
of the subsystems for monitoring and the system control access.

System Pillar Task 1: EU Rail System

The System Pillar Task 1 will be focused on the European railway network to which Directive 2016/797
applies. The vision of the European railway system is:

- Open access to SERA, i.e. no technical and operational boundaries for trains, standardisation
(economies of scale), safety (including learning from information sharing) and resilience.

- Performant and competitive.
- Synchronised deployment, and
- Full alignment with the future system

The system architecture used by the System Pillar needs to be structurally and logically consistent,
and reflect the structural reality that, currently, there is no single European railway system.

The high-level target architecture(s) will input to the considerations of the optimal level of technical
and safety harmonisation building on cutting-edge technologies, making it possible to facilitate,
improve and develop railway services within the Union, and with third countries, and to contribute to
the completion of the SERA and the progressive achievement of the internal market. Interoperability
must be achieved and maintained.

The scope of Task 1 should not be time-bound and can consider several iterations of development i.e.
it should be ambitious and flexible to consider the impact of new technologies and processes with
regards to rail (e.g. from the innovation pillar) which may require a substantial revision of, inter alia,
safety concepts and the regulatory framework underpinning operations both with the clear goal to
harmonise across Europe.
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To achieve the overall evolution and target architectures defined in Task 1 will be a complex challenge.
Best practice from other industries shows that successful integration of system architecture
approaches, especially when moving from current engrained systems like in rail, is to take the
opportunity when systems are in any case evolving to put in place the correct system architecture
processes and principles.

System Pillar Task 2: CCS

The regulation and implementation of European rail control-command and signalling (CCS) is of central
importance in the running of a safe, efficient, interoperable, robust cost-efficient and reliable rail
service in Europe. CCS deals with all the on-board and trackside equipment required to ensure safety
and to plan, command and control movements of trains authorised to travel on the network as well
as the efficient integration of maintenance processes that occupy tracks.

Historically the automatic systems developed over time to monitor drivers’ operation (continuous
speed monitoring and avoidance of signals passed at red) have been developed to be different and
they are still substantially different in each national railway network, and thus a major barrier to
operate one European network.

A central focus at European level has been the implementation of ERTMS (European Railway Traffic
Management System), a major industrial programme to harmonise the automatic train control and
communication system and underpin interoperability throughout the rail system in Europe.
Deployment of ERTMS provides the backbone for a digital, connected Single European Rail Area.

The current harmonisation at European level, through the CCS TSI, addresses the safety and
interoperability requirements, the on-board functions and the interfaces between trackside and on-
board related to train protection, signalling the permission to move the train and radio
communication. Hence, not the full CCS system.

For trackside CCS beyond that specified in the CCS TSI, there are currently network or deployment
specific approaches of trackside engineering, operational concept, signalling rules and their interfaces.

The current typical CCS on-board configuration includes multiple proprietary TCMS (train control
management systems) and Class B driven interfaces between the main train on-board building blocks,
which are currently not harmonised.

As a result, even if ERTMS as it stands is implemented in full across the EU, national systems for
significant parts of the CCS system would continue, along with national operational rules driving
customisation, and a continued overall fragmented CCS market of signalling configurations and rail
business models.

This situation significantly increases CCS complexity and reduces the opportunity for more open and
competitive markets across Europe. It also creates a system that is not conducive to harmonised
evolution and innovation and induces errors and incompatibilities in implementation of the TSI
regulated interfaces. Finally, it undermines the performance of the rail system in favour of clients
opting for other mobility and transport solutions.

Hence the CCS task is to develop a harmonised operational concept and functional system architecture
for a genuine integrated European CCS system, supported by a model-based systems architecting &
engineering approach, beyond the current specifications in the CCS TSI, with much greater
standardisation and much less variation than at present. Differences in operation are one of the key
root causes for complexity as well as product diversity and therefore are a major cost driver. The
harmonization of operational principles where economically possible — in particular under cab
signalling and radio-based ETCS is key to achieve generic CCS solutions, minimize national
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requirements, reduce life cycle cost and achieve operational interoperability. This integrated CCS
system will on the one hand deliver unrestricted movement of trains, on the other hand, it will create
a single market for rail components.

CCS — both on-board and trackside - will be based on a standardised modular system architecture
using standardised interfaces. In order to preserve investment made, the System pillar should not only
create adequate interface but care about migration feasibility (i.e. clear and affordable transition
steps) and find paths for moving beyond the current system with proprietary interfaces and allowing
modularity of components.

The need for the CCS task is because digitalisation technologies are ready for use in rail with huge
potential to improve passenger and freight services. Digitalisation coupled with automation is one
effective way to increase performance and capacity with less new infrastructure investments. Without
high quality architecture, adding such new technologies and maintaining compatibility will not be
possible.

The purpose of the focus on CCS is therefore to take advantage that as networks and Member States
migrate to CCS systems of ERTMS L2 or above — the opportunity is taken to do this in a harmonised
manner following functional layered architecture principles: this will set a common baseline that will
allow to evolve systems at the technological evolution pace. It will be a major change from “black
boxes” to “software solutions” computing environments.

Operational interoperability is an equally important goal of the Single European Rail Area. A further
major opportunity is thus to create harmonized operational rules.

On this basis, a converging shared vision on future rail operations based on ERTMS-alone Level 2 and
Level 3 networks will set up the baseline for the operational and technological solutions to ensure and
continue evolutions of rail.

System Pillar Task 3: TMS/CMS

TM/CM means to create a long-term to short-term operational plan (production plan) that fulfils
customer needs in an optimized way, to prepare and let execute the plan, and to predict and react on
deviations and events with adapted planning or initiated interventions to solve production problems.
The operational plan describes in very detail all types of track usage (train movements, stabling,
construction sites, usage restriction areas, etc.).

Task 3 aim for Traffic Management is to reach a high, smart and flexible automation and cooperation
levels for its long- or short-term simulation, planning, forecasting and coordination processes (cross-
company, cross-country) in a way that allows to work with an integrated and rolling high-quality plan
in near-real-time, based on automated information exchange between all involved planning partners.

The harmonization of operational processes is a key driver towards a deep and seamless integration
of the new services and capabilities, with a specific focus on national borders; this is fundamental for
the evolution of the Traffic and Capacity Management System to get an effective Single European
Railway Area (SERA).

The basic vision will also include a highly digitalized tactical short-term planning with the relevant cost-
efficient approach to address risks and opportunities.

This will allow task 3 of SP to achieve the objectives to:
- Strengthen the ability to sustain a given service quality, punctuality, and safe operation, by

completeness of planning, adequate level of information, rapid responses to capacity requests
and planning changes and reducing the impact of disturbances,
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- Leverage on real-time information and data sharing to provide accurate status in order to
provide to customer rapid alerts of traffic congestion and in general provide valuable data and
information,

- Enable more efficient infrastructure usage and better predict capacity needs of infrastructure.

System Pillar Task 4: DAC/FDFTO

Coupling is done manually by a worker who must climb between wagons to hook and un-hook them,
requiring physically exhausting manual operation in a hazardous environment. A more efficient,
sustainable and competitive rail freight system is essential to meet the needs of both climate
protection and rising transport volumes. Digital automatic coupler is an enabler to create a modern
and digital European railway freight transport. It will not only increase efficiency thanks to automation
processes, but it will also ensure sufficient energy supply for telematics applications, as well as safe
data communication throughout the entire train.

Through the work in task 4, mainly regarding the high-level specifications and providing the system
view, System Pillar will be supporting the improvement of freight train composition, operation and
capacity allocations of paths, stabling tracks (e.g. waiting for terminal slots) and shunting (yard) work.

System Pillar Task 5: Harmonised Diagnostics

The ambitious plans of the European Union and railway undertakings are targeting a significant
increase in rail usage. This increase requests a higher availability of railway infrastructure and rolling
stock but also shortens the time for maintenance for both infrastructure and rolling stock. Thus, fast,
and accurate data sharing among different stakeholders is key for better maintenance.

Previous and on-going projects have already developed approaches and concepts for standardized
data exchange. However, a harmonized European approach for exchanging maintenance data has not
yet been established and data which is currently produced by different technologies (e.g. checkpoints)
cannot be exchanged across Europe, which hinders development of the railway sector and blocks
business cases.

The initial remit is to select a limited number of examples to demonstrate “proof of concept” European
harmonization on the approach, based on the SP Data Model. The procedure methodology and
proposed solution should be worked out using simple, non-critical and useful examples, keeping the
complexity of the task within manageable limits. Therefore, existing and proven systems should be
considered as far as possible, and feasibility demonstrated using a non-critical, useful applications and
applying a system wide view.

2.3.2.2 SP DELIVERABLES, MILESTONES AND HARMONISATION
PLANNING

The work of the System Pillar is structured along the different tasks described in previous section SP
organisational structure of the activities. In the following section the deliverables and milestones are
summarized per task and domain.

Detailed information can be found in Annex V.

Other outputs, such as the Standardisation and TSI Input Plan are also described, and the work to
support the maintenance and update of the CCS TSI are also described.

Task 1 Railway System
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The main ambition for the Task 1 System Levels is to get a list of the needed and important
improvements in selected interaction processes (for a better “to be” architecture). A preliminary
analysis should highlight differences in the selected interaction processes between countries
represented in Task 1 to assess migration issues. For prioritized capabilities, full operational analysis
and system analysis should be finalized using the SEMP.

The system view will allow a common understanding in the space of European railway systems the
stakeholders’ needs, resources, and capability to deliver beyond the existing implementation of
railway sub-system or products. It will support tackling harmonisation, enable innovation, and build
the capability in the railway system.

These improved business and technical process solutions will, to the extent needed, describe the
rationale behind the requirements of the to-be target Business Process Architecture and Operational
Design. The design work for Task 1 is not intended to describe all process and improvement aspects
of the full railway system in full detail, especially when no need for harmonisation inside of the System
Pillar is identified.

The deliverables for the period of the Work Programme are:

- Development of the to be architecture for “maintain and monitor rolling stock” and “maintain
and monitor infrastructure” capabilities with operational process and scenarios, highlighting
divergencies between members states.

- Operational analysis of the to-be architecture, based on “maintain and monitor rolling stock”
and “maintain and monitor infrastructure”, including the provision of a draft of performances
which could be reached by the To-Be Architecture and derived requirements. Additionally,
Task 1 will continue with the Operational Analysis of the to-be architecture for the Operate
Train and Manage Energy capabilities.

- Identification and mapping of pain points in the operational architecture, in order to highlight
activities and interactions where there are opportunities for harmonization

Task 2 CCS

The activity of task 2 on CCS represents the main focus of the System Pillar activities and is divided in
several domains.

Task 2 CCS: Domain Architecture and Release Coordination

T2 ARC domain is responsible for the following “coordination areas”. Each coordination issue is not a
design task per se, but fulfils a cross-domain, cross-task and SP-IP oriented roles and supports by this
the management task of the Coregroup for a specific content area. Each coordination issue shall be
handled by one coordinator who is responsible for it.

The deliverables for the period of the Work Programme are:

- CCS TSI CR Overview including a compilation of the following: SP analysis for the backlog CR
enhancements in the ERA CCM DDBB; Preassessment content of the bundles of CR to the
different TSI, related to CCS outcomes in EURail; other content work related to alignment with
the CCS CR authors from other domains or IP; plan and status of the work according to the
plan shared with ERA.

- High level logical architecture on system level 3, including Logical architecture (on System
Level 3) of the CCS Reference, coherent overview on the CCS reference architecture identifying

31



the TSI relevant parts and specification of the common CCS architecture including all relevant
interfaces.

- System Pillar Document and Release Plan (“DRP”) to show all existing or future result
documents, their current status, the release planning and packages, the publication dates for
drafts and final versions, the links to the documents, dependency analysis between the
different topics and analysis on how other harmonization topics are affected. It is expected to
include consistency check with the released STIP.

Task 2 CCS: Domain Operational Harmonisation

Itis the task of the domain to integrate the stakeholder needs of RU and IM into the operational design
in a way that allows to harmonize CCS procedures in the interoperable interactions and to harmonize
CCS products according to the harmonization scope of the System Pillar. The target of the domain is
to deliver until October 2025 the rulebook chapters for the topic package 1 for drivers, signallers,
trackworkers and shunting workers.

The deliverables for the period of the Work Programme are:

- Guideline for harmonized CCS related operational processes for ETCS L2 and ATO GoA %: The
target of the domain is to deliver until October 2025 the rulebook chapters for the topic
package 1 for drivers, signallers, trackworkers and shunting workers. Additionally, the domain
will support the CCS CR process for update, drafting and reviewing existing ERTMS EUG
engineering guidelines participating also in any related workgroup with ERA

Task 2 CCS: Domain Traffic Control and Supervision

The domain Traffic CS is a core element of the overall CCS functionality. Therefore, the progress with
regards to the description of the functionality, the final alignment about interfaces and the interior
architecture is key for the coming period until October 2025. The domain now goes into the phase of
concrete specification of system and interfaces, which also increases the workload and need a tight
collaboration with Task 2 OD.

The deliverables for the period of the Work Programme are:

- System specification and interfaces for ATO Trackside function (GoA2), System specification
and interfaces of the trackside protection system and System specification and interfaces of
the execution and adaption layer. The requirements are to be described and approved as SRS
and for all harmonized system and user interfaces as FiS/FFFiS. Impact to existing
interoperability specifications (in CCS TSI) is to be identified including harmonization of
functional/engineering rules and proposed changes to existing requirements.

- CCS Trackside migration analysis considering the economic assessment results. Providing
answers to key migration questions such as the basic integration strategy to interconnect
existing (national legacy) and SPRA compliant (existing and SPRA) products; functional
packages (CCS trackside) mandatory for SPRA to simplify migration; decision criteria for
national migration steps that help to decide an optimal migration plan; interfaces that can
realistically and economically be rolled out before 2030.

- Preparation of major design decisions for management level and steering group, including a
clear but compressed view on major design decisions and their rationales, for experts and for
management level. The system concept is approved by domain and SPCG and lists concrete
decision questions which are assessed by their major impacts.
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- Additionally, members of the Traffic CS team are involved in the following working groups
System analysis group and system specification subgroups; Ul design group; CCS trackside risk
management group; CCS trackside migration group; Technical specialists and advisors’ group.

Task 2 CCS: Domain Train Control & Supervision

The Train CS domain is responsible for the onboard CCS system. This includes beside the ETCS vehicle
equipment also the additional components and functions like ATO (GoA 2 -4), RTO (Remote train
operation), C-DAS and others from the on-board perspective. Close alignment with the
communication domain (now Lot 3) required to define the interface between FRMCS and the Train CS
system.

The deliverables for the period of the Work Programme are:

- Ethernet CCS consistent network (full stack), complete harmonization onboard CCS
communication layer full stack (OSlI layers 3-6 and safety layer) based on the deliverables
agreed with FP2.

- Traininterfaces enhancement, functional enhancement for the train interface to allow for CCS
onboard systems to be deployed on vehicles as a product from different vehicle suppliers.
(ensure CCS onboard exchangeability).

- Train Display System —Multiple display system concept and definition of Multiple DMI concept
based on existing documents / information and specific topics.

- Train interface adaption for integrity handling and train length / overall consist length,
following the CCS CR ERA process.

- Definition of Computing Platform for safe applications up to SIL4 (relating to CCS applications
or other on-board applications e.g. passenger information). Decoupling software, hardware
and computing platform lifecycles.

- Basic ASTP: Odometry performance and robustness enhancement. Enhance the specified
performance of accuracy of distances measured on-board and improve its robustness.
Consider and may be update the odometry performance targets for new CCS onboards to the
state of the art of available and proven technologies (update TSI CCS to existing reality using
existing technology).

- Basic advanced safe train positioning: General system requirements and architecture and
ASTP interface specification

Task 2 CCS: Domain Computing Environment

The task of the computing environment domain is to find solutions to simplify software installation,
hardware configuration and life-cycle processes such as upgrades, updates, or replacements with
different software products. These solutions can include standardized API(s) related to the runtime
environment and/or hardware on which CCS applications are hosted.

The deliverables for the period of the Work Programme are:

- Computing Environment System capabilities and functions — System Analysis (FRS CONEMP,
Functional Requirement specification)

- Standardisation of Computing Environment interfaces 12/3. Usable specification for Hardware
Abstraction Interface (12) and Virtualization Interface (I13) for Computing Platforms for safe
applications up to SIL4 (relating to CCS applications or any other applications used in the
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context of rail operation). Decoupling software, hardware and computing platform lifecycles.
Enabling interchangeability between computing platforms, onboard and trackside.

Task 2 CCS: Domain Trackside Assets Control & Supervision

The Trackside CS domain is responsible for the specification of the sub systems controlling the
trackside objects like points, track vacancy detection, level crossings and others. With this a unified
interface between the Traffic CS system and the object controller should ensure the interchangeability
between both components. After the successful release of the second version of the interface
specification in June 2024 the work in this period should focus on the remaining topics for a final stable
release of the specification for Trackside Assets.

The deliverables for the period of the Work Programme are:
- Finalize TACS specification, according to the STIP.

- Decision proposal for further harmonization of interfaces between object controllers and field
devices, following the Granularity Principles method.

- Decision proposal for harmonization of interfaces to power supply and power management,
following the Granularity Principles method.

Task 2 CCS: Domain Transversal Systems
The Transversal Systems domain and its three subdomains provide systems, standard protocols, and
data structures for functionalities that are needed on network level and for engineering use cases.

The deliverables for the period of the Work Programme are:
- CCS/TMS Data model updated and functional requirements specification for Digital Registry.
- Generic Diagnostics System Specification and Traffic CS Diagnostics Data Model Specification

- Configuration & Maintenance Management and Configuration Management Specification for
trackside constituents

Task 3 TMS & CMS

TMS&CMS carries out the coordination and execution of the detailed design work for the lower
System Levels 3, 4 and 5 for the Traffic Management System/Capacity Management and defines
detailed operational processes and requirements, functional system analysis and technical
architecture

The deliverables for the period of the Work Programme are:

Interface TMS/Traffic CS: Update Function distribution and Interface between TMS/TCS.
- Recommendation of harmonization scope TMS/CMS

- Integration of Timetable Redesign (TTR) Messages. The TTR (Timetable Revision) project and
the linked digitalization concept DCM (Digital Capacity Management) define new concepts
such as ECM (European Capacity Management), Capacity Broker, TCR (Temporary Capacity
Restrictions).

- Cross border variants analysis CMS & TMS, including the preparation of operational,

functional, technical, deployment and economic content to support strategic decisions in
SPSG regarding TMS and CMS Cross borders.

34



Task 4 DAC/FDFTO

Task 4 is responsible to manage all cross-cutting activities related to DAC/FDFTO (e.g., regarding
operational procedures, architecture and interfaces embedding the onboard system, developed by
FP51, into the overall railway system), manage the input to the Standardisation and TSI Input Plan
(STIP) for DAC/FTDFTO and supports FP5 regarding authorisation strategy. This implies working in
close alignment and cooperation with Innovation Pillar Flagship Project 5 (FP5) and EDDPneo@EU-
Rail, including participation in mediation of conflicts with other Innovation Flagship Areas and SP
Tasks.

The deliverables for the period of the Work Programme are:

- EU DAC Based Operational Standards and Rule Book based on sector feedback and final
mature input from FP5.

- Interfaces between train-internal FDFT and the "outside" world, with focus on Train-Lenth/-
Integrity.

- Central Instance for management of Data & Software, including a detailed description of and
roadmap for the implementation of a basic functionality of a European Central Instance (incl.
connected IT/Cloud architecture) for the pre-deployment phase

Task 5: Harmonised Diagnostics

Harmonised European Railway Diagnostic (HERD) of the System Pillar will generate a set of proven
technically and procedurally harmonised diagnostic data use cases and will provide a guideline for a
harmonised diagnostic data exchange. The main benefit of HERD is the gain of harmonised condition
information for integrated asset management.

The HERD team consists of representatives of the data user as well as of the data provider from
supplier industry, infrastructure managers (IM), railway undertakings (RU), and vehicle keepers (VK).
Strong alignment with the Innovation Pillar Flagship projects FP1, FP3 and FP5 as well as with the
System Pillar Tasks 1, 2 and 4 is ensured by the team members.

The deliverables for the period of the Work Programme are:
- Aligned Use Case 1 demonstrator specification for a Pilot implementation.

- Processing of new Use Cases. There will be a recommendation of how the data exchange
between the data users and the data providers should/could be performed.

System Pillar Core Teams

Engineering Environment Team

The Engineering Environment team includes methods definition (System Engineering Management
Plan (SEMP)) and tools provision and training (Polarion, Capella, SysML specification environment) for
the whole System Pillar. It monitors the formal quality of the work items, their correct allocation to
the tasks and domains, and the consistency, traceability and integrity of the specification. The
Engineering Environment team has a central and active role in guiding and supporting other teams.
Modelling and specification (including integration of external input) is done in the Tasks and domains.
The Engineering Environment team is not contributing to the specification or modelling work itself but
is actively supporting where needed and taking care that the work of the Tasks and domain can be
done in an efficient way and with the needed quality.

The deliverables for the period of the Work Programme are:
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- New version of the System Engineering Management Plan (SEMP), describing the processes
for quality management, defines the result structure for output documents, adapts the OA/SA
processes to the newest workflow version and includes several other smaller updates.

- Consolidated and checked system requirements set V1, including the system requirement set
of the SP in its current managed state is accessible via Polarion in a structured way.

- Updated SP Glossary (incl. terms from European legislation) including cleanup and
synchronization with ERA ontology.

PRAMS

The PRAMS team is in charge to define the strategy, policies, methods, and principles to be followed
by the other Tasks and Domains during the design activities as well as to coach and support
implementation. PRAMS team do not produce PRAMS Analysis, Hazard and Risk Analysis, for system
components or system parts; these activities are delegated to the related Domain that have to
include members with PRAMS skills. The PRAMS Functional team is in place to have a proper
coordination and synchronization.

The deliverables for the period of the Work Programme are:

- Establish a “Design Safety Case structure” adequate to the new railway standardised modular
architecture of SP and provide the specific process for their application and authorisation (e.g.
how to assess them, integrate them, deal with authorisation/approval. This structure will
allow to drastically reduce the number of SRAC, support parallel developments between
systems and ease integration activities of modular building block.

- Extend the list of accidents and hazards with risk acceptance principles and quantified values
(i.e. for top level system hazards having explicit risk estimation as risk acceptance principle) to
fasten the realisation of risk assessment and harmonized practices among manufacturers and
RUs/IMs. The quantified values to be defined based on an analysis of hazards and contributing
conditions leading to the accidents classified within the ERJU. The list of accidents and hazards
is based on the future regulation CSM-ASLP but will consider a larger scope with actual lists of
accidents and hazards at national level (i.e. SIRF, VDE, EPSF).

- Risk assessment template (i.e. CENELEC Phase3) and a safety guideline presenting all safety
activities within SP Domains (up to Phase 5).

- Maintenance of the existing documentation related to Performance Criteria, P-RAM
requirements/guidelines and CBM Requirements.

- Integration of Human Factors in the CENELEC V cycle through EET domain. The HOF impact
evaluation on Domains design activities (e.g. OD domain) to be completed within EET
deliverables.

Security
The Security team is in charge of centrally coordinating the Security requirements, including top-level

design and assurance of the requirement implementation in the System Pillar Tasks and the
specification of the subsystems for monitoring and the system control access.

It is expected that in Q1 2025 the Security domain provides the outs of the following STIP
specifications:

- STIP_75: Shared Security Services Specification

36



- STIP_76: Secure Communication Specification
- STIP_77: Secure Program Requirements
- STIP_78: Secure Component Specification

In addition to the security specifications foreseen for 20252, the deliverables for the period of the
Work Programme are:

Interface definition to Shared Security Services (TIME, PKI, IAM, BKP, LOG...)
- Security profiles of common security communications protocols (TLS, OPC UA SC, HTTPS...).

- Process security requirements (ISMS, VMS, supply chain security...). Definition of Procedural
requirements for Railway Operators (Infra managers and undertakings) and Suppliers to
support the technical implementation and life-cycle management of Security for the system
under consideration.

- Security requirements for components (not related to interoperability but required for
security level and compliance to legal requirements and standards).

- ldentification and performance on Gap analysis in other sector areas as was done in SC2.3 for
TAF/TAP. Possible investigation areas could be FRMCS, DAC, etc. The requested Gap analysis
will result in an evaluation of the gaps, the actions needed and eventually the needed effort.

Standardisation and TSI input plan (STIP)

The System Pillar has developed a strategic Standardisation and TSI Input Plan of the main changes to
be introduced within TSIs (mainly CCS and OPE TSIs) and Commission standardisation request. This
will include, inter alia, new functionalities and rules. This plan will also be made on the basis of
migration considerations and alignment with Innovation Pillar flagship projects. Allowing for an agreed
plan and timeline for the evolution of the CCS/TMS system, consistent with the agreed operational
concept and system architecture and a clear picture of the role of the EU-RAIL in delivery, including
the allocation of those elements that will be delivered by the Innovation Pillar, and the System Pillar.

Topics for harmonisation have been delivered by the members of EU-RAIL via the Task and Domains
of the System Pillar as well as the Flagship Projects of the Innovation Pillar. In total, over 200 topics
have been proposed, analysed by the System Pillar Core Group and EU-RAIL and classified to allocate
the topic to a manageable number of categories. The proposed categories are outlined in the

Category for topic classification

Category Description

Main section

Cc1 Operational harmonisation Topics related to operational processes and rules

C2 Evolvability and maintainability Topics aiming at enhanced compatibility between
versions and easy maintainability

C3 TMS and CMS Topics related to enhanced European TMS and CMS

Cc4 ATO GoA2 Topics related to ATO until GoA2

C5 ATO GoA3/4 Topics related to ATO until GoA3/4

cé Remote supervision and control RTO as application independent from ATO Goa3/4 (can

come earlier) specific applications, e.g. shunting yards.

c7

ASTP

Topics related to enhanced odometry and localisation
systems
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Cc8 FDFTO Topics related to enhanced freight traffic including DAC

9 FRMCS Topics related to new radio system

C10 | Onboard Topics related to CCS onboard systems

C11 Cybersecurity Topics for cybersecurity in CCS systems

C12 | Safety management Topics related to safety in CCS

C13 PRAM PRAM topics

C14 | Trackside assets Topics related to CCS trackside assets

Traffic CS Topics related to enhanced Traffic CS and interfaces to

C15 TMS/CMS
Topics related to adhesion management and driving

Cl6 Driving control, Adhesion management | control

Cc17 Energy management and supply Topics related to energy management and operational
measures

Ci18 Bridge dynamics Topics related to vehicle-bridge dynamical interaction

C19 | Alternative propulsion, traction energy | Topics related to battery and hydrogen train

C20 | TCMS Topics related to TCMS

Cc21 Subsystem Components Topics considering e.g. braking, environmental
conditions etc.

C22 Reduction environmental impact Topics considering noise, air quality and climate change

C23 | Composite materials Use of composite materials for lightweight design

C24 ETCS CR enhancement ETCS CR enhancements from ERA assessed by the SP

Additional topics

Digital asset management, data spaces

Topics related to data spaces, data models and asset

C25 and models engineering
Topics related to Digital twin modelling and digital
C26 Digital Twin register
c27 Virtual certification Methods for virtual certification and implementation
c28 Zero-Onsite-Testing Use of simulations and lab testing procedures
Topics related to the use of drones in railway
C29 Drones applications
C30 Field force applications Topics related to field forces (maintenance staff and
machines)
C31 Diagnosis, monitoring Topics related to diagnosis, condition-based
maintenance in railway applications
Table 1.
Category for topic classification
Category Description
Main section
Cc1 Operational harmonisation Topics related to operational processes and rules
C2 Evolvability and maintainability Topics aiming at enhanced compatibility between
versions and easy maintainability
C3 TMS and CMS Topics related to enhanced European TMS and CMS
Ca ATO GoA2 Topics related to ATO until GoA2
C5 ATO GoA3/4 Topics related to ATO until GoA3/4
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Ccé6 Remote supervision and control RTO as application independent from ATO Goa3/4 (can
come earlier) specific applications, e.g. shunting yards.

Cc7 ASTP Topics related to enhanced odometry and localisation
systems

Cc8 FDFTO Topics related to enhanced freight traffic including DAC

9 FRMCS Topics related to new radio system

C10 | Onboard Topics related to CCS onboard systems

C11 Cybersecurity Topics for cybersecurity in CCS systems

C12 | Safety management Topics related to safety in CCS

C13 PRAM PRAM topics

C14 | Trackside assets Topics related to CCS trackside assets

Traffic CS Topics related to enhanced Traffic CS and interfaces to

C15 TMS/CMS
Topics related to adhesion management and driving

Cl6 Driving control, Adhesion management | control

Cc17 Energy management and supply Topics related to energy management and operational
measures

C18 Bridge dynamics Topics related to vehicle-bridge dynamical interaction

C19 | Alternative propulsion, traction energy | Topics related to battery and hydrogen train

C20 | TCMS Topics related to TCMS

Cc21 Subsystem Components Topics considering e.g. braking, environmental
conditions etc.

C22 Reduction environmental impact Topics considering noise, air quality and climate change

C23 | Composite materials Use of composite materials for lightweight design

C24 | ETCS CR enhancement ETCS CR enhancements from ERA assessed by the SP

Additional topics'’

Digital asset management, data spaces

Topics related to data spaces, data models and asset

C25 and models engineering
Topics related to Digital twin modelling and digital
C26 Digital Twin register
c27 Virtual certification Methods for virtual certification and implementation
c28 Zero-Onsite-Testing Use of simulations and lab testing procedures
Topics related to the use of drones in railway
C29 Drones applications
C30 Field force applications Topics related to field forces (maintenance staff and
machines)
C31 Diagnosis, monitoring Topics related to diagnosis, condition-based

maintenance in railway applications

17 The section “Additional Topics” includes topics with one or more of the following characteristics:

Topics which do not yet have a defined time planning due to the early state and uncertainty in the development process.
Topics which are very innovative and disruptive compared to established technical solutions. Acceptance and uptake
by the sector might therefore require additional alignment and coordination.

Topics for which the state of maturity does not allow a scheduled input to harmonisation channels in the short/medium
term. Development and specification work is still ongoing, aiming at a higher maturity and the inclusion in one of the

next STIP versions.
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Table 1: Categories for Harmonisation.*®

Through the Standardisation and TSI Input Plan, the System Pillar has defined a clear and agreed plan
for the evolution of the CCS/TMS system, the TSI enhancements, and standards, which will support
interoperability, modular interchange ability, system integration ability, robustness, harmonisation
and implementation of the SERA, and the role of EU-RAIL (both System Pillar and Innovation Pillar) in
delivery.

The STIP does not include an explicit prioritisation of the topics. The implementation of the topics
depends on the defined expected timeline, considering harmonisation needs and dependencies with
related specification documents. The STIP key input will be obtained from the different tasks that
conform the System Pillar and from the Flagship Projects in the Innovation Pillar, in order to obtain a
cohesive multiannual plan.

The STIP document will be reviewed and updated in 2025, in order maintain the critical role supporting
the harmonised introduction of improvements into the European rail system, supporting
competitiveness interoperability, and safety.

CCS TSI Maintenance Activities
The aim of the activities defined in the Lot 3 CCS TSI Maintenance Activities is

- Toresolve errors in the current TSI CCS in order to remove ambiguities in the specifications.

- Totransfer results of Lot 2 and any other agreed enhancements into the ERA CCM process for
the TSI CCS (with possible impact on TSI OPE).

- To facilitate the inclusion of completed versions of FRMCS specifications in future CCS TSls

- To help infrastructure managers and vehicle owners with the deployment of ERTMS by solving
their (potential) technical problems and by putting into place appropriate processes for
testing, validation and certification in view to facilitate the authorisation

- To provide and maintain harmonised engineering guidelines

2.3.2.3 SYSTEM PILLAR AND INNOVATION PILLAR
INTERACTIONS

EU-Rail, through the System Pillar (SP) will aim to have a coherent approach to the evolution of the
EU rail system through a system architecture approach.

The SP has a discrete work scope to set the system architecture of the rail system (Task 1), and in
particular the CCS, TMS/CMS and DAC/FDFTO architecture (Task 2, 3 and 4), as well as coordinating
the standardisation and TSI outputs of EU-RAIL. While the main focus will be on these Tasks, the
System Pillar will have to integrate and duly consider other key elements, such as interfaces to urban
mobility and energy systems.

EU-RAIL will develop the operational concept(s) and functional system architecture with much greater
standardisation, a wider scope, aiming at no variation compared to present.

The Innovation Pillar (IP) will deliver, through research and innovation, advances in, inter alia,
advanced traffic management, digital and automated train operations, and rail freight.

18 please consider that the list of topics may change/evolve as the project progress.
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The description of the interaction is found in the EU-Rail Governance and Programme Handbook19.

The interaction between the IP projects and the SP is both-way. For the specification and development
of the demonstrators for innovative technologies, the Flagship Projects of the IP will consider the
specifications of the railway target architecture, developed by the System Pillar. Since the complete
specification of all levels of the target architecture (including level 5, physical architecture) will not be
available in the coming year, higher-level specifications and realistic assumptions will be used.

In return, the Flagship projects will inform the SP about the technical feasibility and efficiency of
different system solutions evaluated in the demonstrators and therefore contribute to the guidance
and realignment of the specification of the target railway architecture.

Therefore, the main objective of the IP-SP interaction are:
- ldentify the main technical standardisation areas of collaboration between SP and IP,

- build in the projects the necessary details of the continuous process integration to reach
together the EU-Rail outcomes that will achieve target system complying with the CBO,

- include necessary provisions to achieve the Standardisation and TSI input plan together with
all the necessary mature standards and regulation proposals,

revision that the inputs expected by the Flagship projects from the SP are foreseen to be achievable
on time

2.3.3 The Innovation Pillar

The Innovation Pillar is structured in 7 Flagship Areas leading to large scale demonstration as defined
in the SBA, complemented by Transversal Topics.

2.3.3.1 FLAGSHIP AREA 1 (FA1): NETWORK MANAGEMENT PLANNING
AND CONTROL & MOBILITY MANAGEMENT IN A MULTIMODAL
ENVIRONMENT

The main objective of FAl is to dramatically improve flexibility, efficiency, resilience and capacity
adaptation of the European rail network — supporting the development and operation of a Single
European Rail Area. The objective is to develop functional requirements, associated specifications,
and operational and technological solutions to enable future European Traffic Management. This will
include the requirements to make common train operations and ticketing possible and will enable the
design of future network management, planning, and control.

To achieve the overall objective, several streams of improvement have been identified:
e Operators need to be able to adapt quickly to unforeseen deviations or disruptions and last
minutes changes in demand.

19 https://rail-research.europa.eu/about-europes-rail/europes-rail-reference-documents/functioning-of-the-europes-rail-

iu/
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¢ Increased flexibility paves the way for smarter and tailored door-to-door services and offers, where
mobility solutions meet the expectations of passengers and logistics.

¢ Maintaining the reliability of rail traffic requires all subsystems that influence the traffic to be
connected to the Traffic Management System, in order to collect information in real time.

¢ Enhanced integration of the rail networks should allow to extend capacity planning and operation
at European level, enabling capacity optimization and automatic management of cross-border
traffic by predicting and controlling routes of cross-border trains in European networks and
corridors.

The operational outcomes to be achieved in FA1 will be:

¢ |Improved strategic and tactical planning of the rail network

* Increased resilience of the connected, ‘real time’ rail network
¢ Integrated rail traffic within door-to-door mobility

The main risk preventing or delaying the delivery of the objectives in this Flagship Area remains the
lack of coordination and interactions between the various actors, the organizational framework and
not well defined or implemented deployment strategy, and potentially the lack of European
regulations to enforce it.

The Grant Agreement of the first EU-Rail Flagship Project 1 implementing this Flagship Area was signed
in December 2022 and activities have been ongoing ever since. In 2024, EU-RAIL has signed for the
Grant Agreement for FP1-TRAVELWISE, the synergy topic launched together with SESAR JU, which will
look at connecting rail traffic management and airports. Activities have started in 2023 and
preparation of the enablers continued in 2024. EU-Rail Flagship Project 1 is expected notably to
deliver the following by 2025/26:

WS1: Network management planning and control & Mobility Management in a multimodal
environment
deliver by 2025/2026 innovative solutions to be demonstrated with:

* Improving strategic and tactical planning of the rail network: to overcome the main pain
points that the railways are facing and to ensure an enhanced, interoperable planning and
management of European-wide railway timetables (TRL6/7);

* Increasing the resilience of a connected ‘real time’ rail network: improvement of real-time
railway traffic management and operations with the goal to provide a more agile, optimized
and automated response to unplanned situations, such as disturbances and dynamic demand
especially in cross-border traffic situations(TRL5-8);

* Integrated rail traffic within door-to-door mobility: Demand-driven predictions to improve
operations and service offers, considering information about events across modes. Effect of
cross-regional, multimodal travels in combination with demand forecast and disruption
handling on improvement of daily operations, benefit on customers (accessibility and
attractiveness) (TRL 5-8).

In 2024, EU-Rail has awarded a Grant Agreement for Travel Wise, a synergy Flagship project with
SESAR JU within the Flagship Area 1 with the following expected outcomes (TRL6):
- Benchmark on existing solutions of integrated rail and air traffic;

- Integration of aviation and railway transport modes:
o Definition of single, common and collaboratively-agreed intermodal (airport /
railway) operations plan.

o Definition of the interface between the air traffic management systems (ATMS) (in
particular regarding airport-rail connection) and the rail traffic management systems
(TMS), both for planning purposes and operations, including disruptions;
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o Real-time information exchange services between aviation and railway
- ATM-airport-railway collaborative decision-making process:

o The evolution of ATM related concepts developed within ATM boundaries e.g.
airport operations plan (AOP), airport operations centre (APOC), airport
collaborative decision making (A-CDM), total airport management (TAM), network
operations plan (NOP), etc;

o The integration of data from aviation and railway transport information systems;

o The development of an integrated capacity management process to ensure modal
shift from feeder flights to railway;

o The development of visualisation and decision support tools.

- Anintegrated aviation-railway transport network disruption and crisis management
process.

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 1. This is expected to cover activities reaching a higher
TRL (up to 8, depending on the technical enabler) implementing and further demonstrating in 2027
developments done in phase 1 of implementation of the Flagship Area in the three main workstreams
(capacity planning, traffic management and door to door mobility) with additional capabilities.

2.3.3.2 FLAGSHIP AREA 2 (FA2): DIGITAL & AUTOMATED UP TO

AUTONOMOUS TRAIN OPERATIONS

The targeted objective of FA2 is to take the major opportunity offered by digitalization and automation
of rail operation and to develop the respective systems. This includes next generation Automatic Train
Control (ATC), including Automated Train Operation (ATO) Grade of Automation (GoA) 4, building
upon radio-based European Rail Traffic Management System (ERTMS) or above, representing the next
evolution of the system, incorporating the latest technological advances, and with functionalities
enabling full optimisation of performance in line with the Traffic Management improvements
developed in FA1l. FA2 will aim at delivering scalable automation in train operations with fully
unattended train operations including setting a train in motion, driving and stopping the train, opening
and closing the doors, remote train control and recovery operations in the event of disruptions.

The expected outcomes of FA2 are:

¢ Reduce the cost of capacity, which is a major indirect catalyst for capacity optimisation.

e Allow precise traffic flow management, supporting punctuality, reliability, and productivity
improvements.

¢ Allow the control of much higher train densities with a significantly reduced Life Cycle Cost (LCC)
of CCS components compared to today.

¢ Deliver scalable solutions fitting for high- and low-density lines, supporting the generation of large-
scale component markets and standardisable industrial asset management processes as well as to
speed up the deployment and ensure long term evolvability of the system.
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Potential restraints by the public to travel with automated trains, or the question of acceptance of
automated cargo trains loaded with hazardous substances, might represent one of the risks associated
with introducing Digital Automated Train Operations (DATO) under FA2.

Another risk is related to the migration to DATO soft- and hardware, where a clear functional
separation between subsystems must be achieved. A clear interface with Traffic Management System
(TMS) is crucial for implementation as well. The migration risk is also linked to the difficulty of the long
lead time of European Train Control System (ETCS) deployment, which shall be mitigated by reducing
the cost and by agreeing on an effective EU deployment process, while research and innovation
advances.

Furthermore, the risk of not having a ‘fit-for-all’ legal sector agreement that will allow for sharing and
reallocating liabilities, risks, costs, and benefits across the stakeholder groups, might decelerate the
implementation of digital and automated train operation technologies. The business risk might be an
issue as well, since the benefits (e.g., capacity increase, mainly for governments) may not be reaped
by the same players that will pay for the costs (Infrastructure Managers, Railway Undertakings, and
industry), which might lead to postponements, or even avoidance of future investments. The role of
the System Pillar to anticipate such risks and to deliver the necessary input to FA1 is important in this
respect. Economical, legal, regulatory and organizational implications need to be assessed and jointly
agreed upon in the rail sector, which goes beyond the technical scope of FA2.

The Grant Agreement of the first EU-Rail Flagship Project 2 implementing this Flagship Area was signed
in December 2022. Activities have started in 2023 and preparation of the enablers continued in 2024.

Activities have started in 2023 and preparation of the main of the enablers continued in 2024. It is
expected notably to deliver the following by 2025/26:

e Demonstrate technical and functional enablers such as ATO GoA3/4 over mixed radio based
ETCS levels (TRL5), Hybrid Train Detection, moving block and train integrity (TIMS) (TRL5/6),
connectivity (TRL3-6), perception (TRL5), train positioning (TRL5), automated functions and
digital register (TRL5/6);

e Demonstration of the remote driving and command in depots and yards, including perception
systems (TRL5);

o A first demonstrator on next generation ATC, with modular onboard and trackside ATC
architectures, at proof-of-concept stage, in close collaboration with the EU-Rail System Pillar;

e A proof-of-concepts and/or validation in laboratory and field (i.e., up to TRL4/5 in Lab and
TRL6 on site) for the following new functions and technical enablers:

o Virtual Coupling Train Set (TRL4)
o Self-driving wagon (TRL4)

o Autonomous route setting (TRL4)
o Validation and certification (TRL5)

In 2024, EU-Rail operationalised with concrete outputs its cooperation with EUSPA, ESA and ERA in a
common project (delivered by FP2 within the EU-Rail programme) on the use of a dedicated Rail
service of EGNOS (European Geostationary Navigation Overlay Service) for the rail demonstrations on
the use of Satellite safe positioning in ERTMS.

In 2024, EU-Rail has awarded a Grant Agreement for FP2-MORANE-2, a synergy Flagship project with
SNS JU within the Flagship Area 2 with the following expected outcomes (TRL7):

- Test design and planning: Test specifications (performance, interfaces, cybersecurity
aspects) and lab and field test plan and test methodology.
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- System component preparation and architectures:
o Development of system components (TOBA, controller, dispatcher systems, RMR
module with MNO capability, etc...).

- Lab test preparations and execution: Three laboratories will be used for this purpose.

- Execution of 5 field tests:
o Spain: Conventional line + High speed line
o Sweden: Conventional line (including testing of Multi Operator Core Network -
MOCN - scenario with Swedish MNO).
o Germany: Conventional line
o The Netherlands: Conventional line (including MNO test with National operator).

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 2. This is expected to cover activities reaching a higher
TRL (up to 7, depending on the technical enabler) implementing and further demonstrating in 2027
developments done in phase 1 of implementation of the Flagship Area for all the technical enablers,
as foreseen in the EU-Rail MAWP with additional capabilities.

2.3.3.3 FLAGSHIP AREA 3 (FA3): INTELLIGENT & INTEGRATED ASSET

MANAGEMENT

This Flagship Area has the objective to provide new innovative technical requirements, methods,
solutions and services — including technical requirements and standards for future developments —
based on the latest leading-edge technologies to minimise asset life-cycle costs or extend life cycles
while meeting the safety and improving the reliability, availability and capacity of the railway system,
addressing both infrastructure and rolling stock.

The expected result will be a common European asset management framework composed by a green,

digital and safe set of solutions for the rail sector, focusing on three interrelated areas:

e Cost-effective asset management addressing short, mid and long-term interventions widely
supported by digital (diagnosis) technologies and data analytics.

e Advanced and high-tech automated execution of construction and interventions supported by
robotics and wearables changing the way of working improving health conditions for workers
involved and increasing quality and consistency of the results.

e Environmentally friendly production of resilient assets, supported by new design principles,
solutions and fabrication techniques.

The risks for FA3 may include extensive cost associated with the market uptake of final solutions due
to missing business cases. Siloed proposals for technologies, not considering overall value chain
demonstration cases and the integrated approach, might represent another issue.

A different type of risk for this Flagship Area can result from unfit or underdeveloped reference system
architecture framework and Conceptual Data Model (CDM), preventing from correct integration of
innovations.

Another example of potential risk may lie in the certification processes for new assets, systems, or

processes, as well as in reluctance of human factor to accept human-machine interfaces (e.g.
augmented reality) in the design and utilisation of innovation.
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The Grant Agreement of the first EU-Rail Flagship Project 3 implementing this Flagship Area was signed
in December 2022.

Activities have started in 2023 and preparation of the enablers continued in 2024. It is expected
notably to deliver the following solutions that can be demonstrated by system approaches of the
various developments targeting up to TRL 6 as European common integrated solutions, by 2025/2026:

e Asset Management & TMS. The main aim of the demonstrator will be to show the integration
between the Intelligent Asset Management System (IAMS) and the Traffic Management
System (TMS) enabling the share of data and optimising decisions using common metrics —
TRLS6;

e Asset Management & Rolling Stock. The main objective of this demonstrator will be to
present the monitoring of rolling stock (including on board and wayside technologies) leading
to decisions and planning of interventions, and redirecting rolling stock to workshops to
execute the (re)scheduled work both manually as well as by new technologies and solutions
to conduct inspection tasks automatically — TRL6;

e Long Term Asset Management. Development of Life Cycle Cost (LCC) models for
infrastructure and rolling stock. This demonstrator will include cross-border infrastructure
remaining useful-life analysis and space-time cross-analysis and visualisation — TRL6;

e Asset Management & Infrastructure. The objective will be to integrate on field and on board
systems with central platforms capable of managing Big Data to enable prescriptive
interventions, minimising dangerous situations and service disruptions during operation —
TRL6;

e Asset Management & Digital Twins. The focus will be on design, maintenance, upgrade and
renewal interventions driven by Digital Twins for the optimisation of processes, maintenance
planning and involved logistics. This will enforce the use of BIM to standardise system
configuration and Al tools to execute simulations and predictions. The Digital Twin
demonstrator will include visualisation, prediction and simulation — TRL6;

e Design & Manufacturing. This demonstrator will be the showcase of eco-friendly production
of resilient assets supported by new fabrication techniques such as additive manufacturing
(focused on infrastructure assets) — TRL5/6;

e Robotics & Interventions. The focus of this demonstrator will be the showcase of high-tech
automated execution solutions for construction and interventions supported by robotics and
wearables, among other devices, building a safer and more automated railway environment -
TRL5/6.

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 3. This is expected to cover activities reaching a higher
TRL (up to 8/9, depending on the technical enabler) implementing and further demonstrating in 2027
developments done in phase 1 of implementation of the Flagship Area for all the technical enablers,
as foreseen in the EU-Rail MAWP with additional capabilities.

2.3.3.4 FLAGSHIP AREA 4 (FA4): A SUSTAINABLE AND GREEN RAIL
SYSTEM

FA4 pursues the objective of providing new innovative products and services based on leading edge
technologies to minimize the overall energy consumption and environmental impact of the railway
system, to make this transportation mode healthier, more attractive and to provide resiliency against
climate change at a reduced total cost of ownership.

This Flagship Area should provide the following solutions:
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¢ Developments oriented towards a more integrated and standardised Rail Power Smart Grid,
integrating greener energies, cutting peak of energy consumption and allowing for a better control
and management.

¢ Developments oriented towards a better energy management at station level (stations as energy
hubs) providing more intelligent and integrated control systems and allowing for a larger energy
flexibility and resilience of the Electrical Smart Grid.

e Technologies for a more sustainable and extreme hazard resilience design of railway
infrastructures and rolling stocks, oriented towards the whole life cycle of the assets and supported
by Digital Twin developments.

e Sector tools or platforms for the efficient implementation of circular economy solutions in the
railway sector (infrastructure, rolling stock and buildings) and for sharing and communicating of
accurate environmental data towards stakeholders.

e Guidelines for the design of modular stations according to size and uses.

One of the main risks associated with FA4 relates to the fact that the relevant technologies for
achieving sustainable and green rail system (e.g. hydrogen solutions, batteries, sustainable
construction technologies) are primarily developed by other industries and under partnerships other
than EU-Rail. This might cause difficulties in transferring these innovations directly to railways for
reasons such as the cost of technologies, incompatibilities of standards, or other technical constraints.

Some risks mentioned under FA3 are relevant for FA4 as well. This applies to the risk of having
extensive cost associated with the market uptake of final solutions due to missing business cases.
Siloed proposals for technologies, not considering overall value chain demonstration cases and the
integrated approach, might represent another issue.

Finally, long and costly homologation procedures for new assets, systems or technologies represents
another risk to achieving the objectives under this Flagship Area.

The Grant Agreement of the first EU-Rail Flagship Project 4 implementing this Flagship Area was signed
in December 2022. Activities have started in 2023 and preparation of the enablers continued in 2024.
It is expected notably to deliver the following by 2025/2026:

e Alternative energy solutions for the rolling stock at TRL4/7, covering:

o High performances Batteries Electric Multi-Unit (BEMU) train;

o Hydrogen hybrid trains with test of heavy-duty inspection vehicle and loco for freight-
passengers;

o Sub-urban catenary trains with on board Energy Storage Systems (ESS);

o Auto adaptive train energy consumption to various services situations.

e A holistic approach to energy in rail infrastructure (design, production, use and intelligent
management) at TRL5/7, covering:

o Rail Power Smart Grid in different systems as well as the integration of energy storage
solutions;

o Development of a universal hydrogen refuelling interface as well as digital algorithms
to improve refuelling efficiency.

e Sustainability and resilience of the rail system in a holistic approach to asset management,
delivering more value:

o Development of solutions and models for the reduction of noise and vibrations from
railway infrastructure and rolling stock and to predict the effect of degradation, of
maintenance and of noise perception (TRL5/6).

¢ Improvement of electro-mechanical components and sub-systems for the rolling stock, at
TRL6/8, covering:

o Technological solutions for the migration to the airless train: Electro-mechanical

braking system and novel electro-mechanical pantograph (TRL 6/8) and suspensions;
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o Optimised motors and gearboxes, high performance bogies, suspensions and new
materials;
o Eco-friendly HVAC system technologies;
o Aerodynamic certification with experimental and numerical methods.
e Healthier and safer rail system, covering:
o Simulation tools for improving the air quality in trains, stations and tunnels (reaching
TRL6/8).
e Attractiveness, at TRL4/6, covering:
o Modular rolling stock interiors providing easy access (incl. PRM) and new
architectures for drivers’ cabin.

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 4. This is expected to cover activities reaching a higher
TRL (up to 7/8/9, depending on the technical enabler) implementing and further demonstrating in
2027 developments done in phase 1 of implementation of the Flagship Area for all the technical
enablers, as foreseen in the EU-Rail MAWP with additional capabilities.

2.3.3.5 FLAGSHIP AREA 5 (FA5): SUSTAINABLE COMPETITIVE
DIGITAL GREEN RAIL FREIGHT SERVICES

The objective of FAS is to make rail freight more attractive through increased capacity, e.g. with Digital
Automatic Coupler (DAC), which is enabling more functionalities in freight to increase network
capacity in a smart way for all types of rail freight transport, as well as significantly improved cross-
border operations and multimodal customer services. Increased capacity is the key factor to enable
a shift of transport volumes to rail, reducing substantially the related greenhouse gases emissions.

FAS tackles the challenges by having two clusters which are interlinked but still distinct. The first one
is “full digital rail freight operations”. It is focused on increasing substantially the productivity, quality
and capacity of rail freight by applying digitalization and automation to all possible operational
functions and processes including innovative freight assets. The second cluster, “seamless rail freight”,
is focusing on important aspects to increase the efficiency of the immaterial (information/data) layer
of transport and to gain time and save costs by ensuring a seamless environment (between different
actors/countries/modes for planning/execution/management) in the long term, but also via short-
/medium-term achievements and quick wins.

One of the major risks to the objectives of FA5 is that unclear and changing business cases as well as
varying use-cases could lead to unwanted re-iterations in the development of innovations. Such
iterations may result in failure to achieve authorisation/certification and could lead to higher
investment costs.

In addition, the developments can be hindered by the lack of operational and technical information,
or by the unavailability of data from legacy systems being the starting point for European and
interoperable solutions. Another obstacle may take form of a delay in ERA’s authorisation process or
in the preparation of functional requirement specifications in order to meet TRL targets regarding
technical enablers.

The number of different systems to be connected and the complexity of the systems can pose a risk
to standardising and harmonising of processes, technologies and cross-border systems, which might
delay achieving of the objective of European interoperability of systems. High degree of Integration
with EU harmonized TMS real time data will be key for delivering expected outputs in rail freight
corridors as expected in the “seamless rail freight” workstream.
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Finally, the migration from a brownfield environment and underestimation of the complexity of
adaptation may be a risk, especially if combined with missing operational rules and technical
regulations/standards.

The Grant Agreement of the first EU-Rail Flagship Project 5 implementing this Flagship Area was signed
in November 2022 and the project started in December 2022. Activities have started in 2023 and
preparation of the enablers continued in 2024. It is expected notably to deliver the following by
2025/2026:

WS1 Full digital Freight Train Operations with DAC as enabler for full digital freight train operation
deliver by 2025/2026 the following demonstrators:

* European full digital freight train operations: (TRL 7) Large-scale demonstrator showing full
digital freight train operations based on DAC Type 4 (incl. energy supply &
data/communication solution and Type 5 upgradability, DAC wagon retrofitting and DAC —
Hybrid for locomotives) in different regions with several train sets under real operational
conditions including technical enablers described in scope section.

* Demonstration of a fully digitalized and automated yard IV: (TRL 5/6 — some functionalities
at lower TRL, see enabler section) Demonstration of Yard automation equipment, wagon
identity system allowing automated shunting, video gates and way side check points with
visual recognition and Al tools for yard automation.

WS2 Seamless Freight: with easy access and reliable (intermodal) transport service offering digital
solutions deliver by 2025/2026 at least the following:

* Seamless freight corridor: (TRL 4-8) The comprehensive innovations for planning and
operation of cross-border freight trains should be demonstrated on (parts of) two European
corridors. Freight specific pilot implementations of key enablers for intermodal predictions,
improved cross-border timetable planning, management and path ordering systems taking
into account also last mile service, as well as for real-time interaction between various TMS
(including vyards/terminals). Digital technologies for standardized European Railway
checkpoints at borders or other operational stop points. Integrating and connecting the last
mile (accession lines/shunting/yards/ terminals) slot planning directly or via interfaces.

* Seamless customer freight: (TRL 4-8) Seamless planning, management and booking of
multimodal rail-based transport integrating multi-actors, should be demonstrated integrating
rail in modern supply chains. Improved routing engines more responsive to changing demand,
disruptions and customer requirements. This demonstrator will ease end customers to
interface with rail.

In 2025, EU-Rail has awarded a Grant Agreement for FP5-DACtiVAte, a Flagship project within the
Flagship Area 5, aiming to advance the full digitalization of freight train operations in Europe and to
enable the pre-deployment of pilot trains with Digital Automatic Coupling (DAC) by executing required
additional tests to the complementary FA5 project, thus establishing confidence before full
implementation, while enabling DAC-authorization processes. The project tests the interchangeability
of DAC components, expand the number of Wagon Onboard Units in line with FA5 project’s system
architecture, and enables thorough validation of the pre-deployment trains by additional locomotives
able to integrate hybrid couplers. It is expected notably to deliver the following by 2025/2026:

Workstream 1: DAC Interface A derailment and propelling safety tests, crash tests, climate chamber

tests and initial tests to prove interchangeability of DAC coupler head/shank and draft gear across
DAC solutions.
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- Derailment and propelling safety (TRL 6) :
o Providing the necessary test results of tests on running safety (safety against
derailment) and tolerable longitudinal compressive forces with the DAC interface A
(derailment tests);

o Validating the limit value of compressive forces for DAC interface A of each coupler
supplier, based on a specified reference wagon composition as well as for
interoperable usage, with running safety validation assessment tool for propelled
tests managed under the requirements of international standards and normes;

- Crash tests considering (TRL 6/7):

o Validating figures for DAC interface A couplers according to the crash test
requirements based on the requirements of EN 15227 and RID;

- Climate Chamber Tests (TRL 6/7):
o Providing validation of DAC interface A couplers in harsh environment, esp. ice and
snow based on T1 standard (-25°C / +40°C) fulfilling the requirements for
authorisation.

Workstream 2: Mix and match tests - initial tests to prove interchangeability of DAC interface A
coupler head/shank and draft gear across DAC suppliers:
o Managing tests to ensure the interchangeability across all project-involved DAC
suppliers;
o Providing bench tests to measure the force transmission at different coupling angles
and perform operational tests (TRL 7) on defined test cases.

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 5. This is expected to cover activities reaching a higher
TRL (up to 8, depending on the technical enabler) implementing and further demonstrating in 2027
developments done in phase 1 of implementation of the Flagship Area for all the technical enablers,
as foreseen in the EU-Rail MAWP with additional capabilities.

2.3.3.6 FLAGSHIP AREA 6 (FA6): REGIONAL RAIL SERVICES /
INNOVATIVE RAIL SERVICES TO REVITALISE CAPILLARY LINES

The overall objective of FA6 is to ensure long term viability of regional railways by decreasing the total
cost of ownership (TCO), in other words, cost per kilometre both in terms of operational expenditure
and capital expenditure, while offering a high quality of service and operational safety. In addition,
the aspired results aims to increase customer satisfaction and to become an attractive and preferred
choice of transport mode.

These goals are expected to be achieved through a concept tailored to regional railways that includes
digitalization, automation and utilization of mainstream and emerging technologies for signalling and
trackside components, rolling stock and customer information. Cost drivers including infrastructure
and energy components, e.g. trackside train detection (axle counters, etc.) and level crossing control
systems, should be replaced by less costly wireless and energy self-sufficient components. The
foreseen solutions include alignment with System Pillar CCS Reference Architecture, cost efficient
infrastructure and energy components, a light, flexible and modular vehicle concept as well as safety
and asset management. In addition, a passenger information system should be introduced, allowing
to benefit from the solutions available for mainline services while integrating data from regional
railways with other modes of transportation and local services, offering added value for customers.
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Nevertheless, to enable suppliers to develop technologies at competitive costs and allow an effective
implementation and usage by the operators, several risks have to be taken into account, such as the
lack of standardization and harmonization, insufficient alignment with TSl-revision cycles, or
difficulties with adjusting technologies to specific needs of regional rail, hindering the expected
demonstrations and pilots.

In addition, the migration from a brownfield environment and underestimation of the complexity of
adaptation may be a risk, especially if combined with missing common operational rules and technical
regulations/standards.

The Grant Agreement of the first EU-Rail Flagship Project 6 implementing this Flagship Area was signed
in November 2022 and the project was launched in December 2022. In 2024, the development of the
technical requirements and use cases for the technical enablers for the next generation of railway
regional lines. The preparation of the demonstration activities of the technical enablers started in June
2024. It is expected notably to deliver the following by 2025/2026:

Regional Railway System (CCS & Operations) Demonstration:

* Demonstrate a single integrated Operations Control Center (OCC) covering interlocking, radio
blocking and traffic management for regional lines that are not functionally/operationally
connected with mainline (TRL 4/5);

* Demonstrate simple on-track radio network based on the findings in destination 2 related
with cost effective communications, supporting all FRMCS applications, minimizing civil works
and energy consumption, to the achievement of cost effective Gigabit Train, the use of public
network coverage and compatibility with main lines (TRL4/5);

* Demonstrate a specific application for Traffic Management Systems for regional lines
improving resilience of a connected rail network, optimizing train operations including
disturbing events taking into account high/low-demand situations (disturbance and
distraction) (TRL 4/5).

Assets Demonstration:

* Demonstrate a systemic approach with the implementation of different railway assets in
particular for cost-efficient wireless, energy self-sufficient wayside components in particular
CCS track-side components (e.g. switches, level crossings) and if applicable for track vacancy
detections and signalling will be evaluated and demonstrated (TRL4/5).

Suitable customer services:

* Demonstrate cost-efficient integration of on-board information of multimodal services
integrating regional multimodal services (TRL6);

* Demonstrate passenger congestion rate monitoring, flow optimization application as well as
a low-cost passenger information system for regional services developed within this action
(TRL5).

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 6. This is expected to cover activities reaching a higher
TRL (up to 6/7, depending on the technical enabler) implementing and further demonstrating in 2027
developments done in phase 1 of implementation of the Flagship Area for all the technical enablers,
as foreseen in the EU-Rail MAWP with additional capabilities.

2.3.3.7 FLAGSHIP AREA 7 (FA7): INNOVATION ON NEW APPROACHES
FOR GUIDED TRANSPORT MODES
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The objective of FA7 is to explore non-traditional and emerging flexible and/or high-speed guided
transport systems, as well as to create opportunities for innovators to bring forward ideas for shaping
those future systems via a scientific approach into an existing rail system. This will provide socio-
economically efficient and long-term sustainable transport for citizens and businesses throughout
Europe. The main aspects for such systems are the reduction of energy consumption, noise and
pollutant emissions and land consumption, the use of sustainable raw materials and energy sources
and the sustainable use of existing infrastructures whilst ensuring utmost of accessibility and
inclusiveness for all user groups.

The vision under FA7 is to develop the next generation of railway transport systems as well as guided
transport systems based on a fully automated multi-modal mobility system for passengers and goods
which is sustainable, interconnected, digital, on-demand, standardised, scalable and suitable for all
transport modes. While FA7 is generally open to all innovation on new approaches for guided
transport modes, the focus will be on solutions which allow higher flexibility through multi-modality
such as a transition to intermodal-connected moving infrastructure by centrally coordinated,
innovative purpose-built vehicles and on ultra-high-speed energy efficient and environmentally
friendly rail systems. The innovation in this Flagship Area are expected to operate on an Open
Platform, based on common standards and standardised interfaces, connecting all the transport
modes, and be able to provide disruptive Operation and Business Models.

New approaches foreseen under FA7, like moving infrastructures, Pods, magnetic levitation, air
levitation, and vacuum tube technique bring a lot of advantages and can be an important and possibly
unavoidable component of the mobility of the future. However, several risks are associated with their
deployment.

Firstly, a technological maturity is more difficult to be reached for such innovative systems compared
to the evolution of existing systems. One of the particular challenges will be the conversion of the
existing infrastructure of today's modes and railway mobility to above mentioned future solutions in
a more sustainable and non-burdening way for the national economies.

Secondly, a lot of gaps exist related to introduction and consolidation of legislation, as well as
standardisation, for FA7 innovative technologies and solutions. A delicate balance needs to be found
between having the technologies mature enough to define standards and regulations and setting up
a regulatory framework as soon as possible to ensure that the developments fit the required
legislation in matter of safety and to obtain the maximum compatibility, interoperability and
intermodality.

Finally, risks linked to the sustainable construction of intermodal transportation and/or robust
domestic or cross-border transportation lines need to be considered. These include, for example,
handling with many different legislative/administrative processes at national and European level, or
coping with the emerging climate changes when introducing these new transportation modes.

The PODA4Rail project in this Flagship Area started in September 2023. It aims to investigate Pods4Rail
to develop a concept for Pods and Pod-Carriers on railway and to identify relevant use cases and
business cases. In 2024, the multimodal mobility systems and related use cases were investigated from
a social-economical perspective. Business cases were developed for the selected promising use cases.
The MaDe4Rail project was concluded in September 2024 and the results were disseminated during
InnoTrans 2024. The MaDe4Rail project aimed to explore non-traditional and emerging maglev-
derived systems (MDS) and to assess the technical feasibility and effectiveness to introduce MDS in
Europe under safety aspects and technical-economic performance.

The Grant Agreement of the Hyper4Rail project in this Flagship Area planned to be signed in
November and starts the activities in December 2024.
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In 2025, EU-Rail is expecting to continue the implementation of Flagship Area 7.

2.3.3.8 TRANSVERSAL TOPIC: DIGITAL ENABLERS

On the path of becoming fully digital and connected, the rail system will be characterized by a complex
landscape comprising multiple heterogeneous enterprise-level mission-critical systems interacting
with a very large number of networked stationary and mobile devices and sensors, generating
requirements for new mechanisms to be embedded in the digital infrastructure.

Digitalisation is of major importance for all the Flagship Areas, hence it is organised as the Transversal
Topic (TT) to have all elements of the system playing together in a coherent and interoperable way.
The digital enablers from this work area — mainly the digital twins?, innovative processes enabled by
interoperable data sharing as including conceptual data model (CDM) will serve various
demonstrations in the FAs.

The objective of the transversal topic on digital enablers will support the operational processes and
activities of the FAs by three aspects: firstly, the Digital Twins support by composition of reusable,
blackbox, compiled, digital interoperable model units of components, subsystems, executing in
a federated simulation runtime environment the DT to provide suitable analysis tools (e.g. root-cause
analysis). Secondly, the TT will develop and provide a Digital Twins Design toolbox (design-time) to
model development tools for design as well as for validation, verification and test; to model registry
and discovery services and to model Interoperability validation tools. Thirdly, the TT will provide
a Federated dataspace to feed digital twins in order to ensure a common Ontology, Identity and Trust
management, Federation Services, Data Assets registry and discovery services, Data Distribution
Services, Data stream management, cyber security etc.

There is a number of risks to the objective of enabling the fitting of individual digital twins in a joined
environment, such as the potential lack of consensus, alignment, access to data or interoperability of
systems. Thus, the risk exists that consolidation with other FAs will not be reached in time or in all
needed areas to a sufficient extent.

Additionally, a lack of an agreed framework on rights and obligations as well as governance associated
with use of a digital twin and federated data could hinder a proper usage of the developed digital
environment.

Another risk associated with digital twin development is finding right complexity as well as granularity
level. On one hand, creating a simple digital twin will mainly result in a digital model that cannot
accurately represent the real system. On the other hand, creating a too complex digital twin will
require substantial amount of work by orders of magnitude and can result in making it difficult to
understand, maintain and debug.

Finally, transversality as such is a risk. Requirements and functionalities need to be collected from the
FAs as well as the architecture developed in LinX4Rail (2019), and further development in the System
Pillar needs to be considered. In addition, requirements from different stakeholders and FAs need to
be accommodated and integrated. Besides the content-related challenges, this represents an issue for
project management and governance.

Activities have officially started in 2023, following the signature of the Grant Agreement in December
2022. Technical work continued in 2024 and will lead to:

20 Adigital twin is a virtual representation which is able to imitate the behaviour of a physical system during the span of its
lifecycle.
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Flagship Project 1, WS2: Digital Enablers
deliver by 2025/26 the following:
* Connectors for Federated Data Spaces (TRL6);
*  Common Domain Ontology, building upon S2R works on Conceptual Data Model (CDM)
(TRL6);
* Digital Twin support, development and execution environment (TRL5);
*  Common Domain Ontology/ Conceptual Data Model (TRL6).

In 2025, EU-Rail is expecting to launch a topic in its call for proposals for the second set of
demonstrators implementing the Flagship Area 1 and It will include the continuation of the TT
supporting activities.

2.3.3.9 EXPLORATORY RESEARCH AND OTHER

Blue sky research, complementary research and other activities allow the integrated Programme to
open up its activities to future breakthrough innovation and further R&I activities towards higher TRLs.

Several projects will be supervised, notably:

- The Academics4Rail project aims to build a stable and durable community of railway scientific
researchers and academia to share and exchange scientific knowledge with Europe’s Rail, as
well as to enable a network of 6 PhDs (with the academia teaming up with the industry).
Additionally, the project provide the development of an overarching framework and
methodology for the qualitative and quantitative assessment of Europe’s Rail societal KPls.

- The above project is complemented by PhDs EU-Rail project that reinforce fostering
collaboration and innovation in the European railway sector by consolidating a scientific
community and conducting research through 10 PhD positions.

- The InBridge4EU project addresses unresolved issues in current railway infrastructure
standards, focusing on improving the dynamic interface between railway bridges and rolling
stock.

- The RAILACITIES project aims to transform railway stations into promoters of sustainable
cities. It focuses on developing a new operational model (SCP model) and deploying it across
five European living labs, each targeting different aspects of station transformation.

- ESEPAFREIGHT provides freight customers with an overview of the available rail freight
services in Europe via a web platform and support the shift of freight to rail by analysing the
current contractual framework, proposing a set of recommendations for its updated and
suggesting a set of harmonised and standardised models for transport agreements and
contracts.

- LEADER2030 project aims to address the future availability of raw materials and components
for EU-Rail innovations by 2030.

- As a support action, DACcord projects coordinates efforts related to the European DAC
Delivery programme.

- QuieterRail project aims to introduce a step change in predicting and mapping railway noise
and vibration, in the acceptance testing of rolling stock, and in promoting cost-effective noise
mitigation.

- Nexus project seeks to establish an innovation benchmark, addressing crucial challenges and
guiding European metros toward transformative futures.
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- SYMBIOSIS project is a pioneering interdisciplinary initiative in biodiversity. It will build a
community of practice between transport infrastructure, energy distribution and production,
and biodiversity, while addressing the role of strategic planning in climate change and building
resilient rail transport infrastructure.

- XCROSS project will develop a suite of integrated disruptive technologies which combine to
provide a technological process for the monitoring, inspection, and maintenance intervention
of crossing surface profiles.

- DACFIT project support to the EDDP focusing on both quantitative (numerical) and qualitative
(technical capabilities) fleet analysis, retrofit engineering, planning for retrofit capacity, and
comprehensive retrofitting implementation plans.

In 2025, EU-Rail is expecting to launch additional topics in its call for proposals on Exploratory
Research, following the input and advice from a large consultation process with ERRAC, the Scientific
Steering Group, the States’ Representatives Group, and also based on possible specific needs
identified by the ongoing actions, sector stakeholders or ERA

The JU will also launch specific tenders to ensure effective Programme Management with sector
expertise but also involve associations of stakeholders not represented in the JU Governance.

2.3.3.10 INNOVATION PILLAR SPECIFIC OBJECTIVES FOR 2025-2026

In 2025 and 2026, the main objective is to ensure to capitalise on the output of all the R&I activities,
and in particular of the first wave of Flagship Projects in view of the launch of the second wave with a
call for proposals in Q4 2024. During 2025 Research and innovation will have to continue at the same
pace and, especially, any risk and opportunity will be duly managed to avoid jeopardizing the 2025-6
demos. Particular attention will be put on the anticipation of the Flagship Areas 1, 2 and 5 derived
from the output of the call for proposals 2023-1 and 2024-1; those projects will need to work in full
complementarity with the ongoing Flagship Projects 1, 2 and 5 as well as ensure the proper pace and
synchronisation of outputs/deliverables. In 2026 any parallel running period from two Flagship
Projects of the same Area should be minimised and closely monitored, but it will also be an
opportunity to work for ensuring an appropriate transfer of knowledge.

The exercise conducted in 2024 with the first maturity checkpoints will lead to possible project
adjustments in 2025 leading to an analysis of the feasibility of the planned maturity foreseen and
possible impact on the MAWP.

Additionally, as part of the Innovation Pillar activities and objectives, the JU will also continue to
monitor the implementation of exploratory and other projects (comprising FA7 projects), gathering
results that could provide either a direct input or provide the elements for disruptive technologies or
basic research, possibly leading to future breakthrough innovation and further R&I activities towards
higher TRLs.

The JU, based on the reporting to be provided by the actions, based on the maturity checkpoints

outputs (for Flagship Projects) and on the continuous monitoring of the performance of the projects,
will decide on their continuation on the basis of agreed performance indicators.

2.3.4 The Deployment Group

To facilitate the smooth deployment of new innovations and architectures, EU-RAIL has established a
High-Level Deployment Group. Next to the Innovation Pillar and the System pillar this is the third main
EU-RAIL department.
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The Deployment Group is expected in 2025 to deliver recommendations to the Governing Board of
EU-Rail on the consideration and needs in relation to the deployment of solutions proposed by the JU.
These recommendations may include:

e considerations on whether deployment should be mandatory or voluntary;

e technical and operational migration considerations;

e considerations on timing and need for synchronization at the European level;

e economic and business case analyses for the relevant stakeholders and for the European

Union;

* purchasing strategies;

e industrial capacity;

¢ finance and funding plans.

In mid-2024, the High-Level Deployment Group established a dedicated FRMCS Deployment Subgroup
to focus specifically on deployment activities.

The current railway telecommunications system, GSM-R, is based on 3GPP 2G technology and is
rapidly becoming obsolete. Railway telecommunications manufacturers have indicated that GSM-R
networks, components, and technical support will begin to phase out from 2032 onwards. This
development is expected to result in increased maintenance costs, greater technical complexity, and
heightened operational risks for railway operators.

Following the (still ongoing) development of functional and system requirements, EU-RAIL launched a
test and demonstrator programme, FP2-MORANE2, which is dedicated to the execution of both lab
and field testing.

Parallel to these developments ERA is working on pre-authorisation works, monitoring and assessing
the first results (Version V2).

EU-RAIL System Pillar will produce an updated report, with commitment of the whole Railway sector,
including scope of initial First Edition FRMCS, timescale and governance. The report is expected to be
approved in Summer 2025.

The European FRMCS deployment subgroup is tasked with addressing broader issues related to future
FRMCS deployment and implementation. The urgency stems from the railway sector's view that the
future availability of telecommunications presents a high-risk challenge. As a result, the sector strongly
prioritizes the timely introduction of new 5G-based technology. This should be achieved within the
shortest possible timeframe for upgrading existing equipment, while adhering to a European-level
synchronisation strategy and taking into account the individual starting positions of each Member
State.

A deployment preparation activity for the transformation of rail (freight) towards an automated and
digitised mode of transport is the continued management in 2025 and beyond of the so called
European DAC Delivery Programme (EDDP), established and enabled by Shift2Rail in September 2020.
For a successful and effective implementation of the Digital Automatic Coupler for European rail
freight (DAC), it is of crucial importance for EU-Rail to continue in the already implemented and active
open platform through an efficient cooperation between railway undertakings, infrastructure
managers and wagon keepers, as well as the rail supply industry, entities in charge of maintenance,
concerned sector organisations, logistics operators, rail research centres and national and European
political institutions.

2.3.5 S2R R&Il Programme
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The former S2R Programme was administratively closed during 2024, which was preceded by
finalization of all the S2R projects activities in 2023.

2.3.6 Other risks

The risks related to the different components of the EU-Rail Programme, some of which are
mentioned in the previous Sections, will be subject to continuous reassessment, taking account of the
practical experience with the Flagship Areas, individual projects and tasks. Risk assessment at the level
of individual Flagship Projects is carried out within the workflows that are part of the grant
management process standardized by the EC at the Research Family level, as well as in the context of
EU-Rail’s additional specific control activities, such as e.g. the maturity checkpoints, which form part
of the overall JU’s HE Control Strategy for Grants. The assessment of various risks related to
projects/beneficiaries will also be performed when selecting particular work packages for qualitative
(technical) ex-post reviews to be performed in the respective year.

In addition, the table below presents other relevant risks related to the management of projects, as
well as to the corporate management of the JU (such risks could also have indirect impact on
operational activities), together with the corresponding risk-mitigation actions. These risks were
identified as being relevant for 2025 in a risk assessment exercise which was performed in Q4 2024.
Within this exercise, current internal and external factors and developments having influence on JU’s
business were duly considered. Such comprehensive risk assessment exercises complementing the
ongoing ad hoc monitoring will be performed also for 2026 and 2027 respectively, and their outcomes
will be reflected in the updates to the below table, as necessary.

The table shows specifically those risks which require, due to their criticality, continuous attention and

treatment of the Executive Director and, where relevant, of the Governing Board.

Risk identified

Intrinsic to the EU-Rail Staff limited
establishment plan and its actual
fulfilment, efficiency of operations is
impacted by extensive workload of
JU's staff. In combination with the
HoRI vacancy, SNE and ICC vacancies,
as well as HRO vacancy and the
timeframe of the recruitment process
for these positions, resulting in high
staff turnover, difficulties for the JU to
attract new people, while vacant
positions might be filled with delays
resulting in shortage of resources
becoming critical especially during
peak periods.

Action plan

Continue in conducting recruitments for reaching the actual staffing
according to the EU-Rail Staff establishment plan - once accomplished,
the envisaged positive effects on workload allocation and back-ups
should become visible.

Design/apply a replacement plan (back-ups) where possible.

Within the current budget constraints, a career plan for staff has been
prepared and business continuity is ensured.

Enhancing of the overall planning of activities will allow for better
personnel risk management.

Recruitment of short-term resources (interim or trainees) has been
extended.

Outsourcing of some activities, as applicable, making use of existing
Framework contracts or by executing own procurements.
Implementation of back office arrangements among the JUs might
decrease the EU-Rail's internal workload in some areas.

Introduction of a multi-annual learning and development policy will be
considered.

Flexible arrangements within the bounds of the respective Commission
Decision are in place with regard to hybrid working.
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Risk identified

Given the interdependencies of
complementary R&l projects,
considering as well the start up of a
complex and integrated new
Programme (including inputs/outputs
between System and Innovation
Pillars), delays and misalignments in
the completion of activities may lead
to negative project cascading effects
impacting Programme outputs.

The ambitions of the System Pillar
sector/EU are not matched by the
outcomes of EU-Rail Programme due
to the limitation in terms of available
resources to cover the related
activities. This might negatively affect
the image of the JU.

Vulnerabilties in IT infrastructure or
human failures/omissions enabling
unauthorized computer network
access or cyber-attacks may lead to
compromising of data with potential
financial losses and/or reputational
damage. Delays might also occur, e.g.
if data relevant to day-to-day
operations became unavailable e.g.
due to a successful ransomware
attack.

Action plan

Initiatives aimed at ensuring good working environment and team spirit
are implemented on a regular basis, such as social events and team
building activities.

Provision of career opportunities.

Ensure, through adequate Programme management strengthened
monitoring and reporting of projects, including gate reviews, to
determine whether specific actions need to be taken with regard to a
specific project (re-orientation, early closure, etc.).

Addressing during the GAP any possible alighment issues between
ongoing and future R&I activities.

Follow the high-level interactions as detailed in the MAWP.
Application of maturity checkpoints.

Analysis of feasibility of requirements expressed by the sector and
appropriate management of expectations.

Application of shorter contractual periods.

Checking of contract deliverables by third parties, for example ERA, and
third party experts.

Constant communication on outputs, focusing on concrete results that
can be implemented, taking into account the legacy system, migration
aspects, business cases, etc.

Request to the contractor evidence allowing matching the foreseen
outputs with resources allocation.

Azure VPN connection encryption based on user certificates.

Azure VPN connection encryption based on user certificates.

Two factors authentication for M365 and EU login.

VLANs used for LAN segmentation/ separation minimizing
attack/connectivity footprint.

Secured guest Wifi, LAN-independent.

Corporate Wifi secured with user authentication.

Monthly security assessement of both Cooperation Tool and website.
Computers disk encryption in place.

Internet only for non-corporate devices on the wired network.

Lock, change user password remotely; inform the mobile telephony
provider; implement intunes security policy for mobile phones.
Implementing the mitigation measures of the DPIA performed for
Microsoft Office 365.

Continuous awareness-raising of JU's staff members with regard to
cyber security and protection of IT tools and assets. Yearly mandatory
cybersecurity sessions.

Sharing of information with the staff about detected actual phishing
attempts (also from the EC or other EU bodies) and providing advice on
the appropriate way of procedure in such cases. Yearly phishing
exercise.

Recurring penetration test of the infrastructure.
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Risk identified

Deficiencies in dissemination of results
may lead to lack of adequate
information to the end-
user/interested parties and could
compromise the intended JU's impact.
That can also negatively impact the
overall reputation of
EU-Rail.

Delays or deficiencies in deploying the
innovations and new (target)
architecture, e.g. due to delayed
activities of the Deployment Group,
due to administrative reasons or
difficulties in mobilising the European
rail representatives (Infrastructure
Managers and Rail  Operators,
suppliers, etc.). This might cause that
the JU’s role and position are
negatively affected, as well as the
deployment of EU-Rail outcomes in a
coordinated and integrated manner,
with the potential impact on
achievement of the overall
Programme objectives.

Action plan

Realtime monitoring of our infrastructure logs by CERT.EU to detect
early signs of attacks.

Joint ICT strategic plan for all JUs is in place which foresees, i.e. the
implementation of the EC authentication method for the JU
infrastructure and the implementation of a new regulation for a close
cooperation with all EU bodies in terms of cybersecurity and data
protection.

The JU provided a series of guidelines to the projects and fostered the
use of the HE instrument as the Common Dissemination Booster.
Proper planning and regular follow up at dedicated JU communication
meetings, guidelines, as well as at the Flagship Projects Steering
Committees

Point of monitoring and analysis at the maturity checkpoints.

Demos at EU-Rail stand at InnoTrans and other relevant events.

Every time possible, ensuring presence of high-level EU/national
(political) representatives in events presenting EU-Rail's results.
Communication via social media channels might be expanded from
providing general information about EU-Rail to also reporting on results
of individual projects.

Creating an overall dissemination communication plan at JU-level
including the coordinated planning from the EU-Rail projects
communication and dissemination activities.

Continuous efforts of the JU towards the correct setting up of the
Deployment Group, finding appropriated resources such as a
Programme manager, including clear communication regarding its role
and importance.

Introduction and application of an easy selection process for the
candidates to the Deployment Group.

The performed and future risk assessments included/will include considerations with regard to risks
of fraud. No qualitatively new potential fraud schemes were identified and the fraud risks described
as a result of the thorough assessment carried out in 2022 both at the Research Family level and

individually by EU-Rail still apply.

Further details on the JU’s risk management are provided in Section 2.6.6.
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2.3.7 Scientific priorities, challenges and expected
impacts

The focus of EU-Rail’s Programme as per particular Tasks, Flagship Areas and the Transversal Topic is
presented in Sections 2.3.1, 2.3.2 and 2.3.3. Specific details on the scientific priorities are provided in
EU-Rail’'s MAWP.

The most relevant challenges that the future rail system needs to address are defined in EU-Rail’'s MP.
They can be grouped in several topics as follows:

¢ Changing customer requirements
Political, demographic, technological and market trends are changing the needs of passenger and
freight rail customers. These shifts, along with disruptive events like the COVID-19 pandemic,
require rail to be more flexible than in the past. A customer-centric rail system means offering
reliable services that are reactive to demand, adaptable to customer requests, and accessible for
all passengers alike.
¢ Need for improved performance and capacity
In order to deliver an overall more sustainable transport system, rail must be able to
accommodate increased demand. New infrastructure will be necessary in certain areas, but the
vast bulk of future increased capacity must leverage existing infrastructure, through a systemic
digitalization and automation of operations.
¢ High cost
Rail is currently often more expensive compared to other transport modes, in some cases
reflected on the intermediaries or passengers/users. To be more competitive and support future
increased usage, rail must deliver more cost-efficient solutions and services when compared to
the present day.
¢ Climate change adaptation and environmental sustainability
Rail is the most sustainable form of motorised transport. Increased use of rail is necessary to fulfil
the goal of introducing European climate-neutral mobility and transport. In addition, steps have
to be taken to further improve the climate and environmental footprint of rail itself (e.g. reduce
the noise). Rail services and networks must also become more resilient against the impacts of
climate change. In addition, attention will be focused, including re-prioritization, on areas of the
Programme that deal with energy efficiency to answer the ongoing specific crisis risking affecting
the overall performance of rail.
¢ Legacy systems and obsolescence
Rail system assets have very long lifecycles and are based on global and European requirements;
additionally, legacy national requirements still survive. The incompatibility of certain national
requirements between EU Member States in conjunction with long life cycles results in market
fragmentation, greater complexity in introducing new functions in a coordinated way, and in
a significant increase in costs. Rail must move to common European network with stronger
implementation of the objective of having an increasingly integrated Single European Rail Area,
and be more flexible to introduce and scale up new technological and operational solutions to
deliver new and improved client oriented services.
¢ Interaction with other modes
Rail networks, and the services associated to them, to a certain extent link well with other
transport modes. But such integration must be improved to better serve the needs of customers,
and to make rail a more attractive mode overall so that it can become central to future mobility.
¢ Increased competition
The European rail supply industry is world leading. However, it faces many challenges at global
level. Innovative solutions, conceived, designed, and developed jointly creating new products to
be deployed at European level are necessary to strengthen the competitiveness of the European
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rail supply industry, including its SMEs, providing major opportunities for system integrated
solutions to be deployed at global level.

By making efforts in addressing the above-mentioned challenges of rail, and by delivering its set
objectives, EU-Rail will strive for the following impacts:

¢ More flexibility and punctuality for passengers / freight
EU-Rail will support the delivery of much more flexible approaches to planning and traffic
management of rail services, allowing rail to better serve customer needs.

¢ Improved performance and capacity
Through the development of cutting edge technologies designed to be implemented across the
whole EU rail network, EU-Rail will help increase capacity and make best use of available assets.

¢ Reduced costs
EU-Rail outputs are expected to help improve the efficiency of the rail system and reduce overall
lifecycle costs, including on the less used lines.

¢ More sustainable transport
EU-Rail will contribute to a more sustainable transport and mobility system by enabling an increase
in the use of rail services, and improving the sustainability of the rail sector itself.

¢ Harmonised approach to evolution and greater adaptability
EU-Rail will support the sector in coordinating on a common evolution of the system, and a greater
harmonisation to support the delivery of the Single European Rail Area and improve the rate of
deployment of new technologies.

¢ Reinforced role for rail in European transport and mobility
EU-Rail work will support smart and cost-efficient rail connectivity, key to future sustainable
mobility systems, to deliver better services for passengers and freight.

¢ Improved EU rail supply industry competitiveness
Increasing the R&I intensity of the European rail supply industry will enhance its capacity to retain
its global leadership. By supporting the transformation of the current rail system into a central
transport mode of tomorrow’s European mobility, EU-Rail will build unique capabilities in the
European rail industry, supporting its position in global markets.

2.3.8 Calls for proposals

The below tables summarize the anticipated values of the operational activities planned in 2025 and
2026 under EU-Rail/Horizon Europe, including the different calls

Target
Value of | Maximum Non- contribution
Type of the EU-Rail co- funded s from Indicative
Year 2025 call actions funding activities | Members in publication
(million (million (million case of date
EUR) EUR) EUR) award
(million EUR)
Multi-annual Open 245,5 148,2 97,3 325,9
Call for
proposals 2025 Q4 2025
2025-02(*)
(instalment) values 125,3
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Target
Value of | Maximum Non- contribution
the EU-Rail co- funded s from Indicative
Type of . . . . -
Year 2025 call actions funding activities | Members in publication
(million (million (million case of date
EUR) EUR) EUR) award
(million EUR)
Calls for Open
Proposals
2025-01 2025 5,2 3,0 2,2 0,0 Q1 2025
values
Target
Value of | Maximum Non- contribution
Type of the EU-Rail co- funded s from Indicative
Year 2026 call actions funding activities | Members in publication
(million (million (million case of date
EUR) EUR) EUR) award
(million EUR)
Multi-annual Open 0,0 0,0 0,0 0,0
Call for
proposals 2026
2025-02(*)
(instalment) values 22,9
Calls for Open
Proposals — 2026 6.1 6.1 0 7,01 04/02/2026
Exploratory
Research values

(*) This call for proposals is launched in 2025 with budget commitments divided into annual
instalments, meaning that the amount committed by the JU will be confirmed yearly based on the
annual budget of the JU. For more information about the annual instalments, please refer to the
“Table of Financial programming per year until 2027” in Chapter 3 “Budget 2025-2026" of the present
document.

In accordance with the SBA and HE, EU-Rail makes use of calls for tenders to implement the R&lI
Programme, performing studies, seeking for professional support and expertise to the partnership,
and any other relevant activities requested by the Governing Board to complement other R&I
activities. For clarity, in line with the respective decisions of the Governing Board, these calls for
tenders are not intended to replace functions entrusted to the Programme Office although from the
pure accounting point of view, some costs are accounted in administrative lines of the general ledger.

2.3.8.1 CONDITIONS OF THE CALLS AND CALLS MANAGEMENT RULES

The EU-Rail Calls will follow the rules of the European Union’s Horizon Europe framework programme
and in particular the Horizon Europe rules for participation,?! as well as the General Annexes to the

21 Regulation (EU) 2021/695 establishing the Horizon Europe programme (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex%3A32021R0695)
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Horizon Europe Work Programme 2023-20252%%, which apply, unless specified otherwise, to EU-Rail
calls for proposals.

Regarding admissibility conditions and related requirements, part A of the Horizon Europe Work
Programme 2023-2025 General Annexes apply with the following exception: the technical description
Part B of the project proposal should not be longer than 70 pages as described in the application form
template for CSA, RIA; and no longer than 120 pages for IA topics.

Part B of the Horizon Europe Work Programme 2023-2025 General Annexes applies for general
eligibility conditions.

With regard to financial and operational capacity, part C of the Horizon Europe Work Programme
2023-2025 General Annexes applies.

Part D of the Horizon Europe Work Programme 2023-2025 General Annexes applies regarding the
, scores and weighting upon which the proposals will be evaluated, with the following addition:

- Under the criteria “Excellence”, “quality of the proposed joint activities to achieve the
deliverables”.

- Under the criteria “Impact”, “quality and credibility of the action to contribute achieving the
EU-Rail Master Plan objectives and the expected impact of the EU-Rail Multi-Annual Work
Programme”.

- Under “quality and efficiency of the implementation”, “Appropriateness of the project
management structure and quality of the proposed coordination”.

With regard to the mandatory documents and annexes to be uploaded in the submission system, Part
E of the Horizon Europe Work Programme 2023-2025 General Annexes applies.

Part F of the Horizon Europe Work Programme 2023-2025 General Annexes applies with regard to the
type of the one-stage evaluation procedure and other aspects such as budget flexibility,
joint/coordinated calls, indicative timetables for evaluation and signature of the grant agreement(s)
and the evaluation review procedure if a complaint is submitted.

Part G of the Horizon Europe Work Programme 2023-2025 General Annexes applies in regard to legal
and financial set-up of the grant agreements, which includes aspects such as starting date,
deliverables, form of grant, maximum grant amount and budget categories.

The standard funding rates of Horizon Europe will apply to the CSA or RIA topics as well as for the 1A
of the call HORIZON-ER-JU-2025-01.

The funding rate for each grant is set at 60% of the total eligible costs for innovation actions (1A) under
the call HORIZON-JU-ER-2025-02; each Consortia may decide internally different funding rates in line
with the provisions of Article 34 of Horizon Europe Regulation, nevertheless complying with the overall
funding rate of 60%.

Where private Founding Members of the EU-Rail would be awarded any activities as a result of the
Calls, they shall provide the necessary corresponding contributions in kind (IKOP and/or IKAA) in
accordance with their individual letter of commitment.

Considering the lessons learned from the implementation of lump sum pilot since 2018, including
evaluation and first reporting periods, EU-Rail Calls for proposals will take the form of lump sums as

22 https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2023-2024/wp-13-general-
annexes horizon-2023-2024 en.pdf
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defined in Commission Decision of 7 July 2021 authorising the use of lump sum contributions under
the Horizon Europe Programme?3,

In order to facilitate the contribution to the achievement of EU-Rail objectives, the option regarding
'linked actions' of the Horizon Europe Model Grant Agreement and the provisions therein, will be
enabled in the corresponding EU-Rail Grant Agreements. Complementarity between particular topics
will be specified within their scope in Annex VI of the Work Programme.

Considering the strategic interest of the expected outcomes of actions funded under EU-Rail calls, the
JU reserves the right to object to transfers or licensing up to four years after the end of the action, in
accordance with the conditions set in the Horizon Europe Model Grant Agreement, Annex 5 ‘Specific
rules on IPR’— Granting authority right to object to transfers or licensing (Article 16), and Specific
rules for carrying out the action ( Article 18).

The outcomes of actions funded under EU-Rail calls are also expected to contribute to European or
international standards wherever possible (refer also to Article 16 — Exploitation of results — in Annex
5 of the Horizon Europe Model Grant Agreement). In this respect, the actions are also expected to
contribute to the development of EU policies and legislation (including Technical Specifications for
Interoperability and Common Safety Methods), System Pillar documents, and in this respect the
granting authority, the European Commission, European Union Agency for Railways and the other
bodies will require access to the relevant results (i.e. proposals for specifications, requirements, etc.)
in accordance with the provision of Annex 5 of the Horizon Europe Model Grant Agreement — Article
16 - Access rights for the granting authority, EU institutions, bodies, offices or agencies and national
authorities to results for policy purposes — Horizon Europe actions.

Regarding the dissemination obligations of the actions that will be funded under this call, considering
that the actions contribute in an integrated manner to the achievement of the EU-Rail objectives
established in the SBA and the Master Plan, there is a need to ensure that also the dissemination
activities - participation to fairs, mid-term and final events, social media, etc. — are consistent and
coherent with the EU-Rail Communication and Dissemination Strategy. Consequently, the actions shall
plan, design, coordinate and contribute to the EU-Rail Programme Communication and Dissemination
activities, in agreement with the Stakeholder Relations and Dissemination /structure of the JU. This
additional exploitation obligation starts from the design of the dissemination and communication
activities in the proposal phase; it is established in accordance with Annex 5, Articlel7 - Additional
dissemination obligations.

As regards the JU’s private members and their constituent or affiliated entities established in third
countries, the interests of the Union and the joint undertaking on the grounds of security or public
order should be safeguarded. To that end, the JU should be able to request private members to take
appropriate measures. Such measures could include the appropriate handling of confidential
information or limitation of certain entities in specific operational activities of the private member as
stated in recital 16 of the SBA.

2.3.8.2 LIST OF COUNTRIES ENTRUSTING THE JU WITH NATIONAL
FUNDS FOR THE CALLS

EU-Rail is not expected to be entrusted by any country with national funds in 2025.

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision _he en.pdf
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2.3.8.3 COUNTRY SPECIFIC ELIGIBILITY RULES

The conditions described in part B of the General Annexes to the Horizon Europe Work Programme
2023-2025 will be applied by EU-Rail without exceptions.

2.3.9 Calls for tenders and other actions

In 2025, EU-Rail is planning to implement the following call for tenders within the framework of the
MAWP:

Procurement Title Scope Indicative timetable|Indicative budget
procedure (Q-quarter) (EUR)
Implementation |[Europe's Rail Implementation of a Q1-Q4 2025 Specific contracts
framework System Pillar 6-year framework 2025 (3 lots):
contracts for contract (3 lots)
services following an open 10250000

call for tenders
procedure with a
total value (3 lots) of

EUR 45 million. 1 700 000 added
to SP budget to
cover specific
project addressing
ERA priority on
train detection
systems

8 204 400 from SP
budget.

345 600 added to
SP budget to cover|
the tasks included
in the
Contribution
Agreement signed
with the European
Commission (DG
MOVE) in 2025

Other procedures Programme The Europe's Rail Q4 2025 Contracts renewal
provided for in themanagement Joint  Undertaking 2025:

EU-Rail Financial has launched in
Rules 2022 and concluded
in 2023 a contract,
without having
recourse to a public
procurement

procedure as
provided in Article
43() of the Financial
Rules for one or

900 000
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the Research and

Procurement Title Scope Indicative timetable|Indicative budget
procedure (Q-quarter) (EUR)
more contracts to
set up a dedicated
management
structure for|
projects and foster
synergies with other
programmes,
European, national,
regional, etc.
Framework Locomotive fleet  |[Implementation of 3] Q1 to Q4 2025 | Specific contracts
contract’s retrofit and 4-year  framework 2025:
implementation |engineering contract following 500 000
solutions for DAC  fan EU-Rail open call
(and ERTMS) for tenders|
procedure with a
total value of 3 000
000
Open Call for Framework contract|Q1 to Q4 2025 Specific contracts
Tenders and Strategic Advice to [of 4 year duration 2025:
Framework Europe’s Rail Joint |with a total budget 350 000
contract’s Undertaking of EUR
implementation |(support of external|1.200.000/impleme
providers in the ntation of a 4-year
fields of strategy =~ fframework contract
advice and support
to EU-RAIL
programme
management)
Framework Passenger Implementation of 3] Q1 to Q4 2025 Specific contract
contract’s Perspective in Rail [4-year framework 2025:
implementation [Transformation contract with a total
value of EUR 30900
200.000
Implementation [Tool Set Toolset is an EU-Q1 and Q4 2025 Specific contracts
through  various RAIL transversal 2025:
FWCs platform to support
126 964
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Procurement
procedure

Title

Scope

Indicative timetable
(Q-quarter)

Indicative budget
(EUR)

Innovation
activities. It includes
a model-based
engineering system
(Capella), a
process/workflow
management  tool
(Polarion) and a
version
management
(Git).

tool

Open tender-
Direct contract

Europe’s Rail Multi-
Project
Collaborative Tool

Collaborative

platform for the
monitoring of the
implementation of
Flagship projects
and JU programme
management

Q3 2025

O*

Total

Value of
commitments for
2025

12 157 864

* The procurement procedure for Europe’s Rail Multi-Project Collaborative Tool was cancelled as no
admissible tenders were received. The cancelation notice has been published in the EU Official

Journal®*.

In 2026, EU-Rail is planning to implement the following call for tenders within the framework of the

MAWP:

Procurement Title Scope Indicative timetable|Indicative budget

procedure (Q-quarter) (EUR)
Implementation |[Europe's Rail Implementation of a Q1-Q4 2026 Specific contracts
framework System Pillar 6-year framework 2026 (3 lots):
contracts for contract (3 lots)
services following an open
call for tenders

procedure with a
total value (3 lots) of

8 000 000

24191/2025 — 651405-2025
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Procurement
procedure

Title

Scope

Indicative timetable
(Q-quarter)

Indicative budget
(EUR)

EUR 58,6 million
(ceiling increase
through a
procurement
negotiated
procedure®).

Other procedures
provided for in the
EU-Rail Financial
Rules

Programme
management

The Europe's Rail
Joint  Undertaking
has launched in
2022 and concluded
in 2023 a contract,
without having
recourse to a public
procurement

procedure as
provided in Article
43() of the Financial
Rules for one or
more contracts to
set up a dedicated
management

structure for|
projects and foster
synergies with other,
programmes,

European, national,
regional, etc.

Q4 2026

Contracts renewal
2026:

900 000

Framework
contract’s
implementation

Passenger
Perspective in Rail
Transformation

Implementation of a
4-year framework
contract with a total
value of EUR
200.000

Q1 to Q4 2026

Specific contracts
2026:
50 000

Framework
contract’s
implementation

Strategic Advice to
Europe’s Rail Joint
Undertaking
(support of external
providers in the
fields of strategy
advice and support
to EU-RAIL
programme

management)

Implementation of a
4-year framework
contract with a total
value of EUR
1.200.000

Q1 to Q4 2026

Specific contracts
2026
550 000

25 point 11.1(e) of Annex | to Financial Regulation (Reg. (EU, Euratom) 2024/2509)
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supplies based on
Article 43(4) of the
EU-RAIL Financial
Rules

the programme —
this new contract
will take over the
current Polarion
licences contract
LVP_03-2023 that
expires on
21/09/2026)

Procurement Title Scope Indicative timetable|Indicative budget
procedure (Q-quarter) (EUR)
Direct contract for [Polarion licenses Polarion licences for|Q32026 1200 000

Implementation
through various
FWCs

Tool Set

Toolset is an EU-
RAIL transversal
platform to support
the Research and
Innovation
activities. It includes
a data validation
tool, and the cost of
hosting for the
overall tool
environment.

Q1 and Q4 2026

Specific contracts
2026:

777 000

Framework Locomotive fleet  |[Implementation of ajQ1l to Q4 2026
contract’s retrofit and 4-year framework Specific contracts
implementation |engineering contract following 2026:
solutions for DAC  an EU-Rail open call 2 000 000
(and ERTMS) for tenders
procedure with a
total value of 3 000
000
Total Value of
commitments for
2026 13 477 000

As already indicated, in accordance with the SBA and HE, EU-Rail makes use of calls for tenders to
implement the R&I Programme, performing studies, seeking for professional support and expertise to
the partnership, and any other relevant activities requested by the Governing Board to complement
other R&I activities. For clarity, in line with respective decisions of the Governing Board, these calls for
tenders are not intended to replace functions entrusted to the Programme Office, although from the
pure accounting point of view, some of the related costs are accounted in the administrative lines of
the general ledger.

Additionally, as part of other operational actions, in 2025 and 2026 it is expected that, after the

realization of the call for expression of interest in accordance with Article 7 of the SBA, taking into
account in particular the new technological developments or the association of additional countries
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to Horizon Europe, and following an open and transparent procedure, the Associated Members will
be selected and become part of the JU.

2.3.10 Follow-up activities linked to past calls:
monitoring, evaluation and impact assessment

The former S2R Programme was administratively closed during 2024, which was preceded by
finalization of all the S2R projects activities in 2023.

The ongoing EU-Rail projects are subject to continuous monitoring and evaluation to follow-up on
their progress and also allowing to deal with different elements which may influence
a demonstration to take place (e.g. necessary authorizations).

To manage the complexity of the EU-Rail Integrated Programme, the Flagship Projects will be subject
to a monitoring carried out by the JU, described in the Governance and Process Handbook?® chapter
7.4 — a control mechanism referred to as the “maturity checkpoints”. This will enable a clear status to
be reached before proceeding to the next phase and will facilitate consistency across the Flagship
Areas and their mutual interaction, as well as the interaction with the System Pillar (which is also
expected to undergo a similar process).

In addition, the monitoring and assessment of the EU-Rail projects, especially from the risk and control
perspective, will also be subject to the procedures defined in the JU’s HE Control Strategy for Grants,
which was adopted end of 2023.

As for the link and continuity between the previous and the current JU’s programmes, the specific
details on how the outputs and achievements of the Shift2Rail projects will be applied for EU-Rail’s
research and innovation are provided per each Flagship Area and the Transversal Topic in the MAWP.

2.3.11 Cooperation, synergies and cross-cutting
themes and activities

EU-Rail will strive for maximising its impact using also synergies with other European, national and
regional programmes and activities. Beyond the involvement in the overall coordination of Horizon
Europe, the JU will in particular focus on capturing synergies across the following:

Synergies within the “Climate, Energy and Mobility” cluster: EU-Rail will reach out to other mobility
JUs with the aim to build, where possible, consistent projects and demonstrators for climate neutral
mobility solutions. This may also address shared areas of intervention such as multi-modal transport,
automation in vehicles and other assets, decarbonisation, use of alternative fuels, etc. In particular,
specific coordination with the European Partnership Sesar 3, Clean Hydrogen, as well as with the
Battery co-programmed partnership appear to be of key relevance. Follow-up will in particular be
needed with action to be funded under the first synergy topic call HORIZON-ER-JU-2023-FA1-SESAR:
EU-RAIL — SESAR SYNERGY: INTEGRATED AIR AND RAIL NETWORK BACKBONE FOR A SUSTAINABLE
AND ENERGY - EFFICIENT MULTIMODAL TRANSPORT SYSTEM.

Synergies with the “Digital, Industry and Space” cluster: Considering the key challenges related to
the digital transformation of rail, there are major expectations on how this cluster would be

26 https://rail-research.europa.eu/about-europes-rail/europes-rail-reference-documents/functioning-of-the-europes-rail-

iu/
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contributing with rail-critical applications. Artificial intelligence, cyber-security and high-performance
computing are cross sectoral issues that require deep coordination especially for the development of
use cases and the application of European standards. In addition, European space policy appears to
be of key relevance, considering the ambition to introduce more and more satellite-based solutions
for localization or data transmission. Here also synergies with EUSPA (and ESA) and SNS will be
continued building upon the past experience and new ones be created in particular with Chip. Follow-
up will in particular be needed with action to be funded under the the first synergy topic call HORIZON-
ER-JU-2024-FA2-SNS: EU-RAIL — SNS SYNERGY: DIGITAL & AUTOMATED TESTING AND OPERATIONAL
VALIDATION OF THE NEXT EU RAIL COMMUNICATION SYSTEM

Synergies with the Co-Programmed Partnership on Al, Data and Robotics, which could support access
to such technologies and relevant industrial partners and developers will be considered in the
implementation of this Work Programme. Additionally, inspection and maintenance was one of the 4
priority areas defined under the robotics PPP, so there is knowledge to build on.

Synergies with EU Missions: EU-Rail will explore joint activities with the Climate-Neutral and Smart
Cities Mission contributing to comprehensive climate-neutral and smart urban mobility solutions.
Single ticketing and smart transport hubs integrating sub-urban and long-distance passenger and
freight rail traffic with urban mobility are possible areas of collaboration.

Coherence and synergies in relation to major national (sectoral) policies, programmes and activities:
It is estimated that around 15% of the EU stimulus package called Recovery and Resilience Facility -
RRF- will be invested in different areas of rail national systems. There is a need to ensure maximum
levels of complementarity and impact, including focusing on future-proof investments. This will
require to leverage local, regional and national investments to complement the research and
innovation activities performed at EU-Rail level and vice versa. In this respect, the States
Representatives Group is expected to play a key role. Additionally, thanks to the input provided by the
States Representative Group, synergies with national or regional research and innovation
programmes are sought, including concrete actions taken or envisaged for the deployment and uptake
of relevant technologies and innovative solutions.

In carrying out its activities, EU-Rail seeks to establish the necessary international connections in
relation to rail research and innovation, in line with the Commission priorities. In this respect, the JU
will cooperate with third countries and/or international organisations, in particular to contribute to
the competitiveness of the European rail industry at global level.

EU-Rail will continue the cooperation started by S2R JU with a number of key international partners,
such as FRA, APTA, FTA in the US and CUTRIC (CA). In line with the policy priority of the Commission
in terms of rail international relations, further exchanges are expected to take place with other third
countries.

The collaboration with the EU neighbouring countries, in particular Western Balkans, will continue
with the aim to further explore the opportunities for joint activities and large scale demonstrations.

In addition, EU-Rail will ensure the collaboration with sectorial initiatives like (among others) the
ongoing UIC project in relation to FRMCS. It will also ensure collaboration with the activities
coordinated and carried out by RNE on Capacity allocation and management (link to FA1).

2.4 Support to Operations of EU-Rail in 2025-2026
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2.4.1 Communication, dissemination and exploitation

Communication and stakeholder relations

In order to ensure strong engagement from a wide range of stakeholders, communication must be
truly integrated into the overall framework of the EU-Rail Programme and it is intrinsically related to
the level of engagement with the membership, the rail sector and its stakeholders, as well as the
broader transport and research sectors.

Reflecting this, the communication objectives defined jointly with the Founding Members, are listed
in the JU Stakeholder Relations, Dissemination and Communication Strategy for 2022-2027.

The Communication activities for 2025-2026 will continue to ensure that the JU’s mission, vision and
objectives, including the Innovation and System Pillars and the Deployment Group, are communicated
and understood widely.

Ensuring that the objectives of the current Programme are well understood by the community is
fundamental to have the necessary buy-in to cater since the beginning of the Programme for the
future deployment of its results. Actions in this area aim to support and demonstrate the added value
of the ongoing R&I activities as well as to inform on the new Calls for Proposals and the projects
resulting from the Calls, including the results and outcomes of such projects.

A major point of attention in communication activities will be the need to ensure the involvement of
stakeholders from the entire rail value chain, including actors from outside the traditional rail sector.
We will also focus on addressing decision makers, such as the EU institutions, as well as the private
Founding Members and the new Associated Members involving CEOs and CTOs levels to bring
coherence of Europe’s Rail R&l Programme with future deployment activities. This will be achieved
through organisation and participation to a number of Europe-wide and global events, among other
communication activities and campaigns.

Stakeholder Relations support the main objectives of the JU. Identified stakeholders will be targeted
through direct relations and the identified communication and dissemination activities. At operational
level, the challenge for 2025 2026 will be to demonstrate the added value of the JU based on its
results. Integration of new Members of the JU will be a key activity.

Communication efforts and dissemination of the EU-Rail R&l outputs in 2025 and 2026 could
additionally contribute to the upcoming of the 10™ Framework Programme for Research and
Innovation (FP10).

EU-Rail communication activities aim to :

e Continue to raise awareness about the JU among key stakeholders across Europe from the
rail sector, given the ambition of a better integration of rail with other transport modes for both
passengers and freight managers, and the need to establish synergies with other thematic areas
and sectors as identified in the EU Green Deal and the Sustainable and Smart Mobility Strategy.

e Support and promote the recognition of the JU’s results at global level with regard to its
contribution to the competitiveness of the European railway industry.

e Promote stakeholder engagement along and across the value chain in order to facilitate
cooperation and knowledge exchange across EU countries and regions, exploiting insofar as
possible existing events. This objective will require the organisation of and participation to fora
and conferences on specific topics stemming from the current Programme content and key project
results and adaptation of key messages to each stakeholder.
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Both of the two latter aforementioned objectives will require close work with different
stakeholders and their associations.

e Promote the JU within the EU Institutional arena. This objective consists of maintaining and
further developing political support for EU-Rail from the EU institutions and EU Member States
through the promotion of the JU, its objectives and achievements. Target audiences for this
objective include the European Parliament and the Council (with particular attention to the
rotating presidencies) and policymakers in EU Member States, the Committee of the Regions, the
European Economic and Social Committee and other EU bodies, such as the European Union
Agency for Railways (ERA), the European Environmental Agency (EEA), the European Agency for
the Space Programme (EUSPA) and other Joint Undertakings, especially in the context of building
operational and administrative synergies. This objective might require the organisation of events
inside the European Parliament, participation in visibility events such as exhibitions, Open Days,
and the production of publications, digital and audio-visual content and presentations of key
achievements. It is essential to maintain efficient communication channels with DG MOVE and DG
RTD and explore all possible collaboration with other DGs, EU Agencies and bodies where
appropriate to further increase synergies between EU policy areas and rail transport. EU-Rail will
also build synergies with other transport focused Joint Undertakings through joint projects
stemming from Calls for Proposals (SNS JU, SESAR3 JU) and initiatives, such as events and digital
campaigns, including social media, to further reinforce the collaborative message.

e Lead a coherent dissemination strategy regarding projects’ activities, achievements,
milestones and results notably via coordinating web, documents, audio-visual and digital content
and event management of the projects, and their presence on the renew EU-Rail website with the
development of an improved dissemination framework, as well as providing information to
projects on Horizon Europe dissemination tools. This will include assisting the projects to
disseminate their results through the JU’s newsletter and social media channels and providing
guidelines to the projects on issuing coherent communication products and activities in line with
the JU’s corporate branding and messages. To this effect, regular meetings and concrete actions
will be organised with the Project Coordinators, Flagship Projects Managers and Work Package
Leaders for Communication and Dissemination. A dedicated Teams environment and EU Survey
Tool for content collection will be further utilised to strengthen information exchange with the
projects.

e Pro-actively publish communication material with regard to events directly organised by
Europe’s Rail, participation to external events, as well as meetings related to EU-Rail. A broad
dissemination of mostly digital factsheets, leaflets, reports, video content and other digital
communication outputs will enhance the visibility of the JU towards other stakeholders, including
the general public.

¢ Expand the network of press and media contacts in order to achieve considerable visibility in
both specialised and general media. This network could be useful to provide visibility to the
publication of press releases and specific articles related to EU-Rail’s activities. Furthermore, the
communication material produced by the JU will be disseminated through multipliers from the
stakeholders base, as listed below.

e Continue populating website, publishing news, newsletters, mailshots, various publications
and animate the social media platforms in order to stimulate the public interaction on key issues
and improve public awareness on the JU’s activities. To that effect, bi-annual meetings will be set-
up with the Communication Officers of the Founding Members and other key Partners to identify
joint communication activities and channels and to elaborate and create synergies on the
presence of the JU at major events as well as agree on common practices regarding the
dissemination of project results.

Further to the above, EU-Rail relies on key multipliers:

e European Commission Directorate-Generals, with a particular focus on DG MOVE and DG RTD
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e JU private Members, including JU project coordinators, corporate Communication managers
and project participants, who will communicate the success of the JU to various audiences;
e Presidencies of the European Union;

e Members of the States’ Representatives Group (SRG);

e Members of the Scientific Steering Group (SSG);

e ERRAC

e Policy makers and decision-makers;

o Wider stakeholders reached through EU-Rail Information Days and online channels;

e Global stakeholders present at key events, within and outside the Union;

e European railway associations, including those in relation to passengers and staff;

e European Union National Contact Point clusters (for calls info-days);

e Rail trade media;

e Mainstream media;

e EU-Rail staff acting as ambassadors.

The implementation of the communication, dissemination and stakeholder relations activities will
continue to be supported through
a framework contract established with communication agencies as well as through inter-institutional
framework contracts put in place by the European Commission. EU-Rail has established a joint
framework contract for communication services together with the SESAR 3 and the Clean Aviation
Joint Undertakings running until 16 February 2026. The services include editorial support, events
management, digital communication and website support. It is expected that a new framework
contract will be put in place for similar services as of March 2026 and EU-Rail will contribute to the
preparation of the tender. Europe’s Rail will continue using the available services of communication
framework contracts of the European Commission.

Dissemination

Dissemination of project results will be at the forefront of communication, dissemination and
stakeholder relations activities in both 2025 and 2026. A major focus will be placed on ensuring that
the key demonstration activities, milestones and results of the Flagship Projects are efficiently
communicated to the relevant target audiences. Connecting relevant national or regional research
and innovation programmes identified as potential areas of cooperation by the States’ Representative
Group. Efforts will also be made to further disseminate the results of the Exploratory Research and
Other Activities projects, in complement to the Flagship projects, showcasing synergies and joint
activities. Such dissemination efforts will be carried out taking into consideration the link with the
projects and the System Pillar, as well as the Deployment Group. The results of the ongoing activities
and of projects/tenders are disseminated by EU-Rail via its website, in particular the digital catalogue
of Solutions, sections, press releases, newsletters, mailshots, presentations at internal (EC, Governing
Board, Scientific Steering Group, States Representatives Group, System and Innovation Programme
Board, General Assembly of the JU) and external (conferences, trade fairs, Info days, dedicated
Innovation Days etc.) stakeholder events with a focus on InnoTrans 2026, rail, transport, as well as
general mainstream press and through social media. Efforts to manage the projects community for a
more efficient information exchange on the Teams platform will be further animated and encouraged.
A particular focus will be placed on streamlining dissemination efforts of the Flagship Projects via a
new and comprehensive set of guidelines and KPls. The efforts should result in a series of
communication outputs in article and video format available on the EU-Rail website.

EU-Rail will continue to participate to the different working groups established by the European
Commission on dissemination and exploitation activities, to ensure that R&lI results are integrated
with the overall work performed in the rest of Horizon Europe and, where appropriate, in the ERA
activities.
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Communication on the projects results will be expanded with a shared planning, taking into
consideration the best possible way to exploit the innovative solutions developed in EU-Rail. Regular
meetings will continue to take place with the Project Coordinators/Flagship Project
Managers/Communication Work Package Leaders on Communication to support projects in leading a
coherent communication and dissemination campaign at JU corporate level ensuring the project level
contribution and optimal dissemination of EU-Rail funded R&I. A cross check of main events at
European level and beyond will be undertaken to best advise projects on opportunities for
communication and dissemination at relevant events. EU-Rail will monitor the compliance of the
Projects with the communication guidelines provided by EU-Rail.

The main events, where EU-Rail will showcase its results in 2025 and in 2026, are Call Info Days, the
Europe’s Rail General Assembly (December 2025 and 2026), Women in Rail Awards contributions,
events with ERA and the Danish Presidency (2025). Participation of the JU will be ensured at the
following external events: European Start-up Prize, the joint JU European Parliament event (April
2025), ITF Summit (May 2025), UITP Global Public Transport Summit 2025 (June 2025), Transport
Research Arena (2026), Connecting Europe Days (2026), InnoTrans (2026). Potential other events
attendance relevant to the ongoing work of EU-RAIL.

In 2026 InnoTrans, Connecting Europe Days and TRA will remain key events where EU-Rail will
showcase its main achievements, including the major results coming from the projects. During these
events potential synergies with other EU bodies and institutions will be showcased.

In collaboration with the Human Resources, Internal communication will remain a priority. Team
building exercises will be organised and regular team meetings will continue to take place,
complemented by the bi-monthly Brown Bag Lunches initiative.

Exploitation

Although S2R Programme has already contributed to shortening of the innovation cycle in rail via an
integrated research and innovation programme, EU-Rail is expected to accelerate further the
introduction of innovative solutions. In order to deploy novel solutions, the sector needs to move
towards new ways of working enabling the transformation of rail as one European integrated system.
This new way of working will be based on more flexibility and adaptability to user needs, creating
solutions much more focused on prototyping and large scale demonstrations, and increased
collaboration integrating new entrants, leading to a shorter innovation cycle and delivering impactful
results.

There is a clear and shared sector vision that accelerating the market uptake of future proof
technological and operational solutions requires for some solutions a coordinated deployment at EU
level.

This is also the reason why the SBA foresees an important role of the Deployment Group as an advisory
body to the Governing Board. Its tasks are detailed in Section 2.5.6.

Basic considerations regarding exploitation and deployment of results of R&I activities as per each
Flagship Area and the Transversal Topic are included in EU-Rail's MAWP and detailed exploitation

plans are part of each EU-Rail project grant agreement, with particular attention to the Flagship
Projects.

2.4.2 Procurement and contracts
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In order to reach its objectives and adequately support its operations and infrastructures, EU-Rail will
allocate funds to procure the necessary services and supplies. In order to make procurement and

contract management as effective and cost - efficient as possible, EU-Rail makes use of Service Level

Agreements (SLAs) concluded with relevant Commission Services and inter-institutional framework
contracts (FWCs) available to them.

In 2025 and 2026, EU-Rail foresees to implement existing Framework contracts (FWCs), where EU-Rail
is either the lead contracting authority or a participating contracting authority. When the services
needed are not covered by FWCs already in force, EU-Rail will launch procurement procedures for
middle or (very) low-value contracts.

In accordance with the SBA (see Section 2.4.3) and the back office arrangements, EU-Rail will continue
to develop synergies and efficiencies in procurement related activities with other Joint Undertakings.
At this regard, a Service Level Agreement for Procurement Services (“BOA Procurement”) has been
signed between EU-Rail and other Joint Undertakings, which includes a joint bi-annual procurement
plan. For the inter-Joint Undertaking tender external accounting support and annual Accounts and the
on-line data protection services, EU-Rail has taken the lead. The below EU-Rail procurement indicative
planning and budget is therefore impacted by the joint JU procurement planning 2025-2026 and their
successive updates.
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Indicative

Title Indicative budget (EUR) Type of procedure schedule
(Q-quarter)
Refurbishment works at EU- Use of “Facility Contract management” of Q2-Q3
Rail premises 350.000 the White Atrium with the building owner 2025
Communication and event Specific contracts/order forms
services and supplies 350.000 implementing a FWC or negotiated QltoQ4
procedure for low-value contracts 2025
Subscriptions to journals & Negotiated procedure for low-value
periodicals 10.000 contracts Yearly
Assistance and support of Ad-hoc expert contracts based on a Call
external experts for expression of interest (CEl) or Specific Qlto Q4
50.000 . .
Contracts/order forms implementing a 2025
FWC
Basic Office Furniture 15.000 .Specific . Contracts/order forms Yearly
implementing a FWC
Catering services Specific Contracts/order forms
(implementation of BOA implementing a FWC or negotiated
procurement) 35.000 procedure for low-value contracts Yearly
Water supplies & fontains Specific Contracts/order forms
(implementation of BOA 5.000 implementing a FWC or negotiated Yearly
procurement) procedure for low-value contracts
IT support and supplies Specific Contracts/order forms
(implementation of' ' BOA 245.000 implementing a FWC or Negotiated Yearly
procurement and specific EU- procedure for middle or low value
Rail Information System) contract
Team Building Negotiated procedure for low value
(implementation of BOA 30.000 contract or Specific Contracts/order Yearly
procurement) and Training forms implementing a FWC
Implementation of the Back Implementation of Framework contracts
Office Arrangements (BOA) 50,000 / year out of the External Support to the Back Office
for Accounting services FwC for all JUs estimated at | Arrangement for the Joint Undertakings Q3 to Q4
440,000 year and with a for Statutory Audit Services (Lot 1) and 2025
total value of 3,894, 000 Accounting Services and Other Assurance
EUR (2 lots) Engagements (Lot 2) for 10 JUs and for 5
years duration
Inter-JU Data protection on- Frame-work contract for Specific Contracts/order forms
line register (implementation | supplies with total amount | implementing a FWC
of BOA procurement) of EUR 140,000 for 4 years, Q3-Q4
with a share (“ceiling”) of 2025
EUR 14,000 per
participating Joint
Undertaking
Legal and operational support Specific Contracts/order forms
to data protection activities, implementing a FWC of 4 years duration
including externalisation of
DPO function 300.000 Yearly
(implementation of BOA
procurement)
Legal assistance services Low-value contract, ad-hoc expert
(representation in litigation, contracts based on a Call for expression of
legal support services for HR interest or Specific Contracts/order forms
or IPRs etc.) (implementation 50.000 implementing a FWC O;)_ZQSL‘

of BOA procurement)
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This list must not be considered exhaustive and other procurement procedures may need to be
launched within the budgetary limits approved by the EU-Rail Governing Board and the budget
flexibility clause. The Executive Director shall report to the Governing Board about the procurement
procedures put in place as part of the respective CAAR.

2.4.3 Other supporting operations

As indicated in the SBA, potential synergies and efficiencies with other Joint Undertakings could be
gained through the set-up of back office arrangements between the European Institutional
partnerships in areas such as HR, legal, IT, communication, accounting, audit and anti-fraud strategy
and logistics/events/room management. Joint undertakings shall, within one year following the date
of entry into force of the SBA, operate back office arrangements by concluding service level
agreements, subject to the need to guarantee an equivalent level of protection of the Union’s financial
interest when entrusting budgetary implementation tasks to Joint Undertakings. Such arrangements
are subject to confirmation of viability and following screening of resources.

Taking also account of guidance received from the European Commission, including general and
specific principles and generic design options for service provision, the JUs’ Executive Directors have
already put in place particular back office arrangements for some areas, in accordance with Article 13
of the SBA, and in line with the foreseen solutions endorsed at the JUs GB level at the end of 2022. In
particular, EU-Rail took the role of the Lead JU for the back office arrangements for the accounting
services of the JUs, with 3 JUs acting as accounting service providers (EU-Rail, CA JU, SESAR JU). While
EU-Rail is also supporting other back office arrangements in place, such as procurement services, HR
and ICT.

2.4.3.11T ACTIVITIES

EU-Rail has implemented common ICT tools designed and offered by the European Commission on
the financial management, human resourc