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EXECUTIVE SUMMARY

Safety assurance of Cooperative, Connected, and Automated Mobility (CCAM) systems is a
crucial factor for their successful adoption in society, yet it remains a significant challenge. It
is generally acknowledged that for higher levels of automation, the validation of these systems
by conventional test methods would be infeasible. Furthermore, certification initiatives
worldwide struggle to define a harmonized safety assurance approach enabling massive
deployment of CCAM systems.

The SUNRISE project develops and demonstrates a CCAM Safety Assurance Framework
(SAF). The overall objective of the SUNRISE project is to accelerate the large-scale and safe
deployment of CCAM systems. In alignment with international twin projects and initiatives, the
project aims to achieve this objective by providing a SAF consisting of three main components:
a Method, a Toolchain and a Data Framework. The Method is established to support the SAF
safety argumentation, and includes procedures for scenario selection, sub-space creation,
dynamic allocation to test instances and a variety of metrics and rating procedures. The
Toolchain contains a set of tools for safety assessment of CCAM systems, including
approaches for virtual, hybrid and physical testing. The Data Framework provides online
access, connection and harmonization of external Scenario Databases (SCDBs), allowing its
users to perform query-based extraction of safety relevant scenarios, allocation of selected
scenarios to a variety of test environments, and reception of the test results.

This deliverable D2.2, presents the first version (V1.0) of the Interactive web-based Handbook
for SUNRISE Safety Assurance Framework. The first version 1.0 of the Handbook is available
at the SUNRISE Web portal. The web-based tool allows engagement with a wide set of
stakeholders on the SUNRISE safety assurance framework.

The direct link to the Handbook is: https://ccam-sunrise-project.eu/high-level-overview/
Sunrise Web page-> Tools -> Sunrise Handbook 1.0

The SAF Handbook can be observed as a simplified high-level summary of the SAF developed
in task T2.2. Its purpose is to familiarize potential users with the SAF, to guide them through
the framework, and to point them towards further details in corresponding project deliverables.
To facilitate the understanding of SAF users, the Handbook will later be enriched with Use
Case demonstration results obtained in Work Package 7 (WP7). The intended audience of the
SAF Handbook includes a wide set of stakeholders involved in CCAM safety assurance.
Including vehicle developers, certifiers and regulators, tool developers, researchers and
academics and possibly citizens.

It is important to understand that this deliverable aligns with the 1% version (V1.0) of the SAF
Handbook. During the remaining course of the SUNRISE project, and aligned with important
milestones, several updates of the online SAF Handbook are planned, until end of the project
in August 2025.
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1 INTRODUCTION

1.1 Project introduction

Safety assurance of Connected, Cooperative, and Automated Mobility (CCAM) systems is a
crucial factor for their successful adoption in society, yet it remains a significant challenge.
CCAM systems need to demonstrate reliability in all driving scenarios, requiring robust safety
argumentation. It is acknowledged that for higher levels of automation, the validation of these
systems by means of real test-drives would be infeasible. In consequence, a carefully
designed mixture of physical and virtual testing has emerged as a promising approach, with
the virtual part bearing more significant weight for cost efficiency reasons.

Worldwide, several initiatives have started to develop test and assessment methods for
Automated Driving (AD) functions. These initiatives already transitioned from conventional
validation to a scenario-based approach and combine different test instances (physical and
virtual testing) to avoid the million-mile issue.

The initiatives mentioned above, provide new approaches to CCAM validation, and many
expert groups formed by different stakeholders, are already working on CCAM systems’
testing and quality assurance. Nevertheless, the lack of a common European validation
framework and homogeneity regarding validation procedures to ensure safety of these
complex systems, hampers the safe and large-scale deployment of CCAM solutions. In this
landscape, the role of standards is paramount in establishing common ground and providing
technical guidance. However, standardising the entire pipeline of CCAM validation and
assurance is in its infancy, as many of the standards are under development or have been
very recently published and still need time to be synchronised and established as common
practice.

Scenario Databases (SCDBs) are another issue tackled by several initiatives and projects,
that generally tends to silo solutions. A clear concrete approach should be used (at least at
European level), dealing with scenarios of any possible variations, including the creation,
editing, parameterisation, storing, exporting, importing, etc. in a universally agreed manner.

Furthermore, validation methods and testing procedures still lack appropriate safety
assessment criteria to build a robust safety case. These must be set and be valid for the whole
parameter space of scenarios. Another level of complexity is added, due to regional
differences in traffic rules, signs, actors and situations.

Evolving from the achievements obtained in HEADSTART and taking other project initiatives
as a baseline, it becomes necessary to move to the next level in the development and
demonstration of a commonly accepted Safety Assurance Framework (SAF) for the safety
validation of CCAM systems, including a broad portfolio of Use Cases (UCs) and
comprehensive test and validation tools. This will be done in SUNRISE, which stands for
Safety assUraNce fRamework for connected, automated mobllity SystEms.
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The SAF is the main product of the SUNRISE project. As the following figure indicates, it takes
a central role, fulfilling the needs of different automotive stakeholders that all have their own
interests in using it.

It °
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' Tool Developers
i How can | make my :‘Ia o—
*’ tools fit those of others? e
e~
=
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automated vehicle test l I
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Whatto look for, when |
buy an automated vehicle?

LENGES

Funded by

SWNRlSE Safety Assurance Framework for Connected and Automated Mobility Systems -

the European Union
Project No. 101069573

Figure 1: Safety Assurance Framework stakeholders

The overall objective of the SUNRISE project is to accelerate the safe deployment of
innovative CCAM technologies and systems for passengers and goods by creating
demonstrable and positive impact towards safety, specifically the EU’s long-term goal of
moving close to zero fatalities and serious injuries by 2050 (Vision Zero), and the resilience of
(road) transport systems. The project aims to achieve this objective by providing a SAF
consisting of three main components: a Method, a Toolchain and a Data Framework. The
Method is established to support the SAF safety argumentation, and includes procedures for
scenario selection, sub-space creation, dynamic allocation to test instances and a variety of
metrics and rating procedures. The Toolchain contains a set of tools for safety assessment
of CCAM systems, including approaches for virtual, hybrid and physical testing. The Data
Framework provides online access, connection and harmonization of external Scenario
Databases (SCDBs), allowing its users to perform query-based extraction of safety relevant
scenarios, allocation of selected scenarios to a variety of test environments, and generation
of the test results. The SAF will be put to the test by a series of Use Cases demonstrations,
designed to identify and solve possible errors, gaps and improvements to the underlying
methods, tools and data.

Following a common approach will be crucial for present and future activities regarding the
testing and validation of CCAM systems, allowing to obtain results in a standardised way, to
improve analysis and comparability, hence maximising the societal impact of the introduction
of CCAM systems.

The following figure shows the general workplan of the SUNRISE project.
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Figure 2: Workplan of the SUNRISE Project

1.2 Purpose of deliverable

This deliverable provides an introduction to 1 version of the Handbook as an interactive tool
to familiarize with the Safety Assurance Framework (SAF). This tool allows for engagement
with a wide set of stakeholders on the SUNRISE SAF.

The SAF Handbook can be observed as a simplified high-level summary of the SAF developed
in task T2.2. Its purpose is to familiarize potential users with the SAF, to guide them through
the framework, and to point them towards further details in corresponding project deliverables.
To facilitate the understanding of SAF users, the handbook will later be enriched with Use
Case demonstration results obtained in Work Package 7 (WP7).

It is important to understand that this deliverable aligns with the 1% version (V1.0) of the SAF
Handbook. During the remaining course of the SUNRISE project and aligned with important
milestones, several updates of the online SAF Handbook are planned. Handbook (V2.0) is
expected to be launched on the 10" of March 2025. Handbook (v3.0) is expected to be
launched on the 1% of June 2023. The final update of the Handbook (\V4.0) will be published
on the 30" of August.

1.3 Intended audience

The intended audience of the SAF Handbook includes a wide set of stakeholders involved in
CCAM safety assurance. The intended audience is categorized into primary and secondary
groups, based on their level of involvement in CCAM safety assurance.

Primary audience are those who directly engage with or depend on safety assurance
processes in their professional activities and include vehicle developers, certifiers and
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regulators, and tool developers. The primary audience will be able to use the Handbook as a
guidance for the organisations internal process for CCAM safety assurance.

Secondary audience are individuals or groups who indirectly benefit from or are influenced
by the outcomes of safety assurance practices. These include researchers and academics
and possibly citizens. The secondary audience will benefit from the Handbook by gaining a
clearer understanding of the Safety Assurance process and how it applies to their individual
usage and activities in the field of CCAM safety assurance.

Besides the SAF Handbook audiences mentioned above, specific audiences of this
deliverable include both internal and external stakeholders of the SUNRISE project. The
internal stakeholders (SUNRISE consortium members) are expected to provide feedback on
the SAF Handbook explained in this deliverable. For that internal feedback channels have
been established, including a dedicated spreadsheet and several project meetings. The
external stakeholders (potential SAF users) are encouraged to provide feedback on the SAF
Handbook through a dedicated form integrated into the online SAF Handbook.

1.4 Deliverable structure and relation to other parts of project

The contents of this deliverable are divided in the following chapters:

Chapter 2: High-Level Overview. Provides a broad introduction to the structure of the
Handbook.

Chapter 3: Inputs to the SAF. Describes the input into Safety Assurance Framework (SAF)
Chapter 4. Data Framework. Introduces the SUNRISE Data Framework.
Chapter 5: Performance Assurance. Explains the Safety Performance Assurance block.

Chapter 6: Audit. Provides a stepwise approach for auditing the application of the SUNRISE
SAF.

Chapter 7: Case Studies. Describes the four use case categories.

Chapter 8: Submit Feedback. Explains the process for users to provide feedback on the
Handbook v1.0

Chapter 9: Conclusions. Summary of the main output of the deliverable.

This deliverable is based on the online SAF Handbook, published on the SUNRISE website.
The contents of the SAF Handbook are based on the present draft SAF developed until 1
February 2025 in Task 2.2. The SAF will be updated during the remaining period of the project.
In parallel to that, the handbook will be updated in new versions, until end of the project, when
the final version of the Handbook will be published.
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2 HIGH-LEVEL OVERVIEW

This chapter describes the landing page of the Handbook, see Figure 3. The direct link to the
Interactive web-based Handbook is: https://ccam-sunrise-project.eu/high-level-overview/
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Figure 3: Screenshot of the landing page in the Handbook v1.0

Figure 4 is an enlarged picture showing the pillars of the UNECE NATM document.

[ Audit - Safety management approach, development process, tools, . ]

Safety Performance Assurance

SUNRISE scope
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Figure 4: Pillars of the UNECE NATM document.
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As shown in Figure 4 above, there are four different colour codings: blue, blue-to-red, yellow,
and purple. The blue section represents the Audit pillar, the blue-to-red section represents the
Safety Performance Assurance pillar, the yellow section represents the In-Service Monitoring
and Reporting (ISMR) pillar, and the purple section represents the Input layer to the Safety
Assurance Framework (SAF).

Input includes requirements related to Operational Design Domain (ODD) and behavior, as
well as other external requirements and test objectives.

ISMR captures and records additional information during system deployment, which can be
considered for future system designs. It occurs during system deployment stage for purposes
of continual safety assessment and improvement.

Safety Performance Assurance focuses on ensuring that the system can perform as
intended within its defined ODD, which can be visualised as a set of operating conditions in
which the system is designed to operate safely.

Audit focuses on ensuring that the development process, tools used, and safety management
system are adequate. It ensures that the manufacturer has proper processes in place for
operational and functional safety throughout the system’s development and lifecycle,
confirming the safety of the system’s design and sufficient validation.

The ISMR and the audit pillars will not be the main focus for SUNRISE, however they are
integral parts for creating the wider SAF, as detailed in the New Assessment/Test Method for
Automated Driving (NATM) document.
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3 INPUTS TO THE SAF

This chapter describes the Inputs to the SAF. The direct link to the Inputs page of the
Interactive web-based Handbook is: https://ccam-sunrise-project.eu/input/
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Figure 5: Screenshot of the Input to the SAF page in the Handbook v1.0

Figure 6 is an enlarged picture showing the Input to the Safety Assurance Framework (SAF)
blocks.

Audit - Safety management approach, development process, tools, ...

Scenario
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Figure 6 : Inputs to the SAF

There are five arrows that input into Safety Assurance Framework (SAF) blocks originating
from the Input block. The information covered by the Input block includes items like description
of the Operational Design Domain (ODD), external requirements, Cooperative, Connected,
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Automated Mobility (CCAM) system specifications, variables to be measured during test
execution, pass/fail criteria for successful test execution, and monitoring requirements.

At all five arrows, the Operational Design Domain (ODD) description of the CCAM system
is considered. The ODD description includes ranges of relevant attributes, such as the
maximum vehicle speed and rainfall intensity it is able to handle. The ODD description may
adopt an inclusive approach (describing what is inside the ODD), an exclusive approach
(describing what is outside the ODD), or a combination of the two. It would be highly beneficial
if the ODD description is standardized and machine readable. For formatting the ODD, it is
suggested to follow the norms related to the ODD definition format listed in ISO 34503 (2023).

The Create block can utilize the ODD description to create scenarios that are part of the
described ODD.

The Query & Concretize block uses the ODD description to generate the test cases that are
needed for the safety assurance of the CCAM system, including the description of the needed
output to analyse the results.

The Test Evaluate block uses the ODD description to determine whether the CCAM system
operated safely within its ODD in a specific test.

The Coverage block uses the ODD description to check whether the ODD space is sufficiently
covered.

The ISMR block (in-service monitoring and reporting) employs the ODD description in order
to verify whether the system is operating inside its ODD.

Besides the ODD description, various blocks also need the external requirements applying
to the CCAM system. These requirements should reflect the required behavioural
competences, regulations, rules of the road, safety objectives, standards and best practices.
The requirements can be a source for creating scenarios, which is why the requirements are
part of the first interface. Furthermore, it is important that the Query & Concretize block
considers the requirements and outputs relevant test cases, as the goal of the SAF is to assure
that the requirements are met.

Note that this process also establishes the means to measure compliance with the
requirements for the tests cases. Not all requirements can be formulated using test validation
criteria, which is why the requirements can also be communicated to the Test Evaluate block.

Lastly, the input to the ISMR block needs requirements to check whether system-level
requirements are satisfied over the lifetime of the system. Note that requirements can be very
different from system to system, so formalizing this might be challenging. For that reason, a
standardized description format would be preferred.

The CCAM system is the main subject of the test cases, thus its technical specifications need
to be provided to the Query & Concretize block. The CCAM system can also be a source for
creating scenarios. For example, scenarios created using knowledge of the system
architecture and fault analysis techniques such as systems-theoretic process analysis (also
known as STPA). The CCAM system can be a physical prototype or virtual model of the actual
system (or even a combination of both).

In case some variables need to be measured during the test execution — additional to the

variables that are needed to verify the test objectives — this information can be provided to the
Query & Concretize block.
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Additionally, pass/fail criteria for successful test execution have to be provided to the Query &
Concretize block, in order to identify when test cases have or have not successfully been
executed. For example, if there are certain tolerances on speed values or lateral path
deviations, these shall be included. When the test case is executed outside of the pass/fall
criteria, then its execution would have to be deemed as unsuccessful from an execution point
of view. These examples are related to both real world and test track test allocation, but other
examples may apply to virtual test environment (for example when simulation output contains
an error).

For all inputs, it is assumed that simulation models (other than those representing the CCAM
system) and the simulation platform are part of the “Execute” component and, therefore, not
provided externally. Hence, simulation models (other than that of the CCAM system) and the
simulation platforms are not part of the listed interfaces.
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4 DATA FRAMEWORK

This chapter describes the Data Framework. The direct link to the Data Framework page of
the Interactive web-based Handbook is: https://ccam-sunrise-project.eu/data-framework/
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Figure 7: Screenshot of the Data Framework page in the Handbook v1.0

Figure 8 is an enlarged picture showing the position of the Sunrise Data Framework within the

Safety Assurance Framework.
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Figure 8: Position of the Sunrise Data Framework within the Safety Assurance Framework
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The SUNRISE Data Framework (DF) is a cloud application that serves as a federation layer
to connect to external Scenario Databases (SCDBs). Although the SUNRISE DF is not a
mandatory part of the SUNRISE Safety Assurance Framework (SAF), its application is highly
recommended since it provides the following benefits:

1.1t offers 1 single portal to access a wide variety of scenario databases through
standardized interfaces

2.1t guarantees data governance through user authentication and authorization

3. It enhances efficiency, accuracy, and compliance of scenario selection processes

4.1t centralizes scenarios for various stakeholders (like certifying entities, Cooperative,
Connected Automated Mobility (CCAM) developers, test engineers)

The position of the SUNRISE DF within the SUNRISE SAF, is shown in the figure above. In
this position, it can be observed as a tool to enhance overall CCAM validation efficiency
through:

e Centralized scenarios from multiple databases through standardized interfaces
e Streamlined scenario selection enabled by advanced querying

e Improved compliance of selected scenarios with validation criteria

¢ Integration and compatibility with virtual, hybrid and physical test environments
e Sophisticated results tracking and feedback

e Future expansion of connected databases
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5 PERFORMANCE ASSURANCE

This chapter describes the Performance Assurance. The direct link to the Performance
Assurance page of the Interactive web-based Handbook is: https://ccam-sunrise-
project.eu/performance-assurance/
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Figure 10 is an enlarged picture showing the SUNRISE SAF with expanded Performance
Assurance pillar.
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The SUNRISE Safety Assurance Framework (SAF) is a harmonized structure of methods,
tools and data that allows stakeholders to determine whether a Cooperative Connected
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Automated Mobility (CCAM) system meets a set level of safety, for introduction and during
deployment.

The SAF is based on the multi-pillar approach from UNECE’s New Assessment/Test Method
for Automated Driving (NATM) [1].

The Safety Performance Assurance block includes but is not limited to methods and tools
that:

e create, format, store and extract relevant scenarios

allocate relevant scenarios to different test environments
execute relevant scenarios in different test environments
analyse and evaluate test results

elaborate evidence-based safety argumentation and decisions

In the SUNRISE project, the focus is on Performance Assurance using a scenario-based
approach and incorporating virtual, hybrid- and physical test environments. In addition, it
features the SUNRISE Data Framework which allows users to obtain scenarios from multiple
gualified scenario databases.

At a high level, the Safety Performance Assurance block comprises the Scenario,
Environment, and Analyse sub-blocks. Essentially, this means that to conduct the safety
assurance process, a set of scenarios is needed, an environment for executing these
scenarios, and a process to analyse the execution results to determine whether the system is
safe.

5.1 Scenario
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Figure 11 : The Scenario block
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The Scenario block focuses on managing scenarios critical for safety assurance,
encompassing three key processes: creation, formatting, and storage, see Figure 11.

1.Create involves generating scenarios based on data-driven or knowledge-driven
approaches. Scenarios are derived using methodologies like StreetWise, which extracts
real-world scenarios and statistics from driving data, or database like Safety Pool™,
which leverage various scenario generation methods. These processes occur within
individual scenario databases (SCDBs), reflecting database-specific requirements and
use cases. While scenario creation is handled independently by SCDB providers, it is
integral to the overarching safety assurance framework.

2. Format structures scenarios into appropriate representations for effective communication
and downstream testing. Multiple levels of abstraction are employed to cater to diverse
stakeholders, ranging from human-readable functional and abstract-level scenarios to
machine-readable logical and concrete-level scenarios. Common formats like ASAM
OpenSCENARIO, OpenDRIVE, and BSI Flex 1889 ensure interoperability and
standardization.

3. Store consolidates formatted scenarios within SCDBs, enabling seamless access and
integration. The SUNRISE project introduces the SUNRISE Data Framework to link
multiple SCDBs, requiring database owners to adhere to shared formats and abstraction
levels to connect. This federated approach ensures unified access while maintaining
flexibility for individual database management.

Together, these processes enable a structured, standardized, and scalable approach to
scenario management for CCAM system safety assurance.

5.1.1 Create

The Create block entails acquiring the necessary data and knowledge to create scenarios,
while Format involves structuring the scenario using for example a scenario description
language such as ASAM OpenSCENARIO XML [2] in combination with ASAM OpenDRIVE
[3], or a schema based on the StreetWise domain model [4] or MetaScenario [5]. Finally, Store
entails storing the formatted scenario in a searchable scenario database (SCDB). This
component also includes the SUNRISE Data Framework for accessing individual scenario
databases.

Please note that the processes described in the Create and Format blocks, take place within
each SCDBs. Within the Store block, the SUNRISE Data Framework is introduced to link
individual SCDBs into the SUNRISE Data Framework, providing that these SCDBs meet the
requirements identified and developed in the SUNRISE project.

Since the scenario creation takes place in individual SCDBs, the information provided here is
for reference. However, from safety assurance point of view, the scenario creation process is
an integral part. As mentioned earlier, scenarios can be created using two different
approaches: data-based, and knowledge-based [6], however this does not restrict the total
number of created scenarios as this is specific to the databases and also the use cases.
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Taking the Safety PoolTM scenario database [7] as an example, which University of Warwick
has been developing and maintaining, it contains scenarios generated using eight different
methods which belong to the two approaches. StreetWise [8] is a methodology developed by
TNO to use driving data to extract real-world scenarios, determine the statistics of these
scenarios, and use the scenarios for assessing automated driving systems. To support the
research and development of StreetWise, it comes with a concept database that contains real-
world scenarios. The EU ADS Act [9], FRAV VMAD [10], CertCAV [11] also mention scenario
creation approaches from both data-based and knowledge-based; SAKURA [12] mainly uses
data-based scenario creation approach; Streetwise [13] also incorporate real world data
combined with sampling methods to create scenarios; VVM [14] documents a data based
scenario generation approach from drone database.

5.1.2 Format

Once the scenarios are created, the next step is to Format them in a way that represents the
scenario effectively. Please note that since this activity takes place at individual Scenario
Databases (SCDBs), there is no specific requirements on the format at this stage (as such
requirement will be incorporated at later processes). The following information is for
references only. Given the multiple stakeholders involved in scenario-based testing, including
regulators, research engineers, test engineers, system engineers, and the public, there is a
need to use multiple levels of abstraction for scenario formatting. There are four levels of
scenario abstraction: functional level scenarios, abstract level scenarios, logical level
scenarios, and concrete level scenarios. Each level emphasises different properties; for
example, functional and abstract levels may focus on human readability, while logical and
concrete levels may focus on machine readability. The importance of using common formats
is important, such as ASAM OpenSCENARIO and OpenDRIVE formats for logical and
concrete representations, and BSI Flex 1889 for abstract-level representation.

5.1.3 Store

After scenarios are created and formatted, the next step is to Store them in a scenario
database for downstream testing activities. The SUNRISE Safety Assurance Framework
(SAF) proposes a common SUNRISE Data Framework (DF) for accessing multiple scenario
databases. Requirements have been set out for these databases to connect to the SUNRISE
DF. Scenario creation and formatting is the responsibility of individual database owners.
However, it is also their responsibility to ensure that these requirements are met to connect
their databases to the SUNRISE DF, such as using a common scenario format and
incorporating multiple abstraction levels.
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5.2 Environment
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Figure 12 : The Environment block

The Environment block of the SUNRISE Safety Assurance Framework (SAF) operationalises
test scenarios through three stages: querying and concretising, allocating test environments,
and executing scenarios, see Figure 12.

1. Query & Concretise
Scenarios are retrieved from the SUNRISE Data Framework (DF) using test objectives,
Operational Design Domain (ODD), behaviour, and external requirements. Logical
scenarios, defined by parameter ranges, are concretised into specific values to create
concrete test scenarios. These are then combined with test objectives to make them test-
ready. Queries follow the OpenLABEL format, ensuring consistency across databases.
Sampling methodologies support exploring parameter spaces, estimating safety
measures, or identifying failure points.

2. Allocate
Test scenarios are matched to appropriate test environments, from virtual simulations to
controlled real-world settings. Test case requirements, such as scenario details and
pass/fail criteria, are compared against the capabilities of available test instances like
Hardware-in-the-Loop or proving grounds. A virtual-first approach prioritises lower-fidelity
simulations initially, with iterative reallocations to higher-fidelity environments as needed.
External factors, such as safety overrides, are documented for assessment.

3. Execute
Allocated test scenarios are executed in the designated environments, with relevant data
recorded for analysis. Feedback loops enable refining scenarios and optimising test
objectives.
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This component ensures a structured, efficient, and adaptive process for scenario testing
within the safety assurance framework.

5.2.1 Query/Concretise

The Query & Concretise block takes input from the Input block, which contains Operational
Design Domain (ODD), behaviour, external requirements, and test objectives. It then passes
these requirements to the SUNRISE Data Framework (DF) as a query and retrieves scenarios
from the individual scenario databases. The scenarios returned from the SUNRISE DF to the
Query & Concretise block could be either of logical or concrete scenario levels, meaning that
all parameters are defined using value ranges, allowing for an infinite humber of concrete
scenarios to be derived from a single logical scenario. The next step is to concretise these
parameter ranges into specific values and to combine these concrete scenarios with the test
objectives. Once combined, the scenarios are allocated within an execution environment.

Text below provides a workflow of the Query & Concretize block.

1. Since the scenario creation and formatting occurs in individual Scenario Databases
(SCDB), the Input block information containing the test objectives, ODD & behaviour
requirements and external requirements, will be fed directly into the Query & Concretise
block.

2. These external requirements will then be used to query into individual SCDBs via the
SUNRISE federated layer, and logical or concrete scenarios will be then returned. It is at
this step that scenarios hosted within SCDBs become test scenarios, because it is
associated with the intended testing purposes upon the retrieval from the scenario
databases.

3. If the returned scenarios are at the logical level (i.e., parameters are described in ranges)

1.the first function of the block will create concrete scenario with concrete
parameter values.

2.the second function of the block will then combine the concrete test scenario
with further test objectives.

4. If the returned scenarios are already concrete scenarios, then this block will skip the
creation of the concrete scenario step, but combining it with test objectives.

5.The block will send the concrete test scenarios with their test objectives to the
environment allocation block for test execution.

6. During or post execution, the Analyse block will then feedback the test outcome back to
this block, the next set of concrete parameter combinations can be created. An example
of such process could be incorporating an optimisation algorithm, with the intention of
explore a testing objective, e.g., to explore the failure points within a logical scenario.

Logical or concrete scenarios can be retrieved from databases connected to the SUNRISE
Data Framework through queries. These queries are constructed using tags recorded in the
OpenLABEL format, which adheres to a harmonized ontology developed within the SUNRISE
project. This approach ensures a unified understanding of all elements and their
interrelationships across the connected databases.
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To derive concrete scenarios from the logical ones for testing purposes, several sampling
methodologies have been developed. These methodologies facilitate the discretization of the
continuous parameter space and enable the selection of specific samples (concrete
scenarios) within this space. These samples are chosen to estimate the distribution of a safety
measure across the parameter space. Alternatively, these methodologies can be applied to
optimize for other testing objectives, such as identifying the pass/fail boundary within the
parameter space or identifying parameter subspaces.

5.2.2 Allocate

The SUNRISE Safety Assurance Framework is test environment-agnostic, allowing scenarios
to be executed in a range of test environments, from fully virtual to hybrid environments (such
as Hardware-in-the-Loop) to controlled physical environments (such as proving grounds).
Within the Allocate block, a test environment allocation workflow is applied (as detailed
below), which will be implemented in case studies within the broader Safety Assurance
Framework. Once a scenario is allocated to a test environment (also called test instance), the
scenario is executed, and the corresponding data is recorded.

The initial allocation process involves two key inputs: test case information and test instance
capabilities. Test cases include scenario descriptions, expected behavior of the system under
test (SUT), and pass/fail criteria. Specific requirements are extracted from these test cases.
The second input consists of available test instances, such as virtual testing, X-in-the-Loop
(XiL), and proving ground testing, with field testing excluded due to its uncontrollable nature.

The process begins with comparing test case requirements to the capabilities of test instances
using a structured approach. This includes analyzing aspects like scenery elements,
environmental conditions, dynamic elements, and test criteria. Once a suitable test instance
is identified, the test case is allocated to it.

A virtual simulation-first approach is prioritized for safety and efficiency. Test cases suitable
for virtual simulation are executed using the lowest-fidelity simulation capable of meeting
requirements, to maximize throughput. After execution, results are reviewed to determine if
further testing on higher-fidelity test instances is required. This iterative process may include
reallocations to ensure the necessary test coverage and accuracy.

The process includes provisions for external influence, such as road authorities overriding
allocations or proving ground operators refusing tests due to safety concerns. These decisions
must be documented for the final assessment. Additionally, the Allocate block includes initial
reallocation steps, resulting from the Analyse block.

5.2.3 Execute

In the Execute block, the test execution might happen in a virtual, hybrid or physical test
environment, depending on the test instance resulting from the Allocate block. The allocated
test cases form the input for this block. How the tests are carried out is not explicitly specified
by the Safety Assurance Framework (SAF) and is the responsibility of the entity performing
the tests. If the Allocate block has been applied correctly, it is guaranteed that the selected
test instance is capable of performing the tests. In the case of virtual testing, the SAF
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recommends a harmonised approach. For that, the SUNRISE project developed a harmonised
V&YV simulation framework, which can be used for virtual validation of Cooperative Connected
Automated Mobility (CCAM) systems but is hot mandatory.

As shown in Figure 13, the SUNRISE harmonised V&V simulation framework consists of a
so-called base layer consisting of 4 interconnected subsystems, namely:

e Subject Vehicle — Sensors (the sensors installed in the vehicle)

e Subject Vehicle — Automated Driving (AD) function (the behavioural competencies of the
vehicle)

e Subject Vehicle — Vehicle Dynamics

e Environment (in which the vehicle operates)

In this approach, the base layer is the core element that can be harmonised, because these
4 subsystems are essential for all simulations. That is the reason why it is possible to use
standardised interfaces between these subsystems. The framework can be extended by the
user in 4 dedicated dimensions related to the target Operational Design Domain (ODD), the
vehicle Sensor set-up, the Software architecture and the Hardware architecture.

Sensor set-up Software architecture
Vehicle State Perception Sense
Sensors Sensors
ODD Attribute Act Plan
Sensors 2 : . -
Subject Vehicle Subject Vehicle
- Sensors - AD function
I
<1—] Testcase
] manager | 7V
{V; Harmonized base-layer including
Subject Vehicle harmonized interfaces (ASAM OSI, FMI)
Environment <«————  —Vehicle
Dynamic
Connectivity Vehicle o ertrain
Dynamics
Scenery Traffic E/E Steering
Agents architecture System
Target Operational Design Domain Hardware architecture

Figure 13: the SUNRISE harmonised V&V simulation framework
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5.3 Analyse
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Figure 14: The Analyse block

The Analyse component evaluates test results to assess the system’s safety through three
interconnected stages: coverage analysis, test evaluation, and decision-making, see Figure
14.

4.Coverage
This stage examines test coverage from multiple perspectives, including parameter
ranges in logical scenarios and Operational Design Domain (ODD) features. lterative
feedback loops identify conditions where the system fails pass/fail criteria, enabling new
concrete scenarios to be generated within the parameter space. ODD coverage is
particularly critical, ensuring the system’s operational boundaries are thoroughly tested
using diverse scenarios.

5. Test Evaluate
Individual test executions are assessed to determine whether the system meets safety
requirements, such as maintaining speed limits or avoiding collisions. Results from both
test evaluation and coverage analysis feed into iterative refinements of scenarios until
coverage thresholds are achieved.

6. Decide
Once sufficient coverage is reached, combined results from the previous stages are
synthesised to produce the overall safety assurance outcome for the system.

The Analyse component ensures systematic evaluation, iterative refinement, and
comprehensive safety assurance of the tested system.

5.3.1 Coverage

After execution, the data is analysed as part of the safety assessment of the system. There
are two main blocks in this analysis: Coverage and Test Evaluate. The Coverage block
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examines the test from multiple perspectives and derives a combined coverage outcome.
These perspectives might include analysing coverage of the parameter value ranges in the
logical scenario using individual concrete parameter values. Based on the analysis outcome,
an iterative process derives new concrete scenarios within given logical scenario’s parameter
ranges to identify failure conditions (e.g., parameter combinations that lead to system failure).
This iterative feedback loop is indicated by the red feedback arrow.

Another aspect of Coverage Analysis is Operational Design Domain (ODD) analysis. Here,
the accumulated ODD features covered by the set of test scenarios are examined to determine
if enough of the system’s ODD is covered. ODD is the focus because it defines the operational
boundary within which the system is expected to operate safely. Thus, it is essential to
thoroughly explore this claimed boundary using a diverse set of scenarios. These are just two
examples that form the coverage concept, and the SUNRISE project will continue to explore
this further in later stages.

5.3.2 Test/Evaluate

The Test Evaluate block assesses each test execution to determine whether the system has
passed or failed. For instance, did the system stay within an upper speed limit, or did it avoid
collisions? Both the Coverage and Test Evaluate blocks contribute to the overall Analysis
block, and the results are used to select further concrete parameters within the original
scenario’s parameter ranges. After several iterations, once the coverage threshold is reached,
the combined coverage and test evaluation results will feed into the Decide block, producing
the overall safety assurance outcome for the system.

5.3.3 Decide

Inputs for the Decide block will be updated and included later from the SUNRISE deliverable
D2.3, due in August 2025.
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6 AUDIT

This chapter describes the Audit. The direct link to the Audit page of the Interactive web-based
Handbook is: https://ccam-sunrise-project.eu/audit/
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2 sections for further details (indicated by “D"). These steps can guide both the auditors and the appliers of the SAF. The stepwise approach applied in this section, caters the
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Figure 15: Screenshot of the Audit page in the Handbook v1.0

Figure 16 is an enlarged picture showing the Audit block.
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Figure 16 : Audit

This section explains the steps to be taken to go through each part of the SUNRISE Safety
Assurance Framework (SAF), including references to SUNRISE deliverable sections for
further details (indicated by “D”). These steps can guide both the auditors and the appliers of
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the SAF. The stepwise approach applied in this section, caters the work of certifiers and
regulators that normally use a process format more than a framework. In this context,
“Auditors” are people that audit the application of the SUNRISE SAF (like certifiers or
regulators), whereas “Appliers” are people that apply SUNRISE SAF to assess the safety of
Cooperative Connected Automated Mobility (CCAM) systems (like vehicle manufacturers or
their suppliers).

Some important remarks to consider, related to the contents of this section:

1. This section might be modified and will be expanded with additional steps, based on
contents of deliverables that were not available yet at the time of writing this section.

2. Auditing of CCAM safety assurance procedures (like the SUNRISE SAF), might involve
aspects going beyond the steps described in this section, including (but not limited to)
audits on the internal procedures for design, development, testing and overall safety
management at CCAM technology developers (like vehicle manufacturer and their
suppliers). Although not denying their possible importance, these aspects are not treated
here due to scope limitations of the SUNRISE project.

Scenario

By following the steps indicated below, a user of the SUNRISE SAF can audit the contents
of the Scenario block. These steps aim to audit the overall characteristics and properties of
the SCDB, and do not consider the actual content of individual test cases (which is part of the
Execute block). Note that the Scenario sub-blocks (Create, Format and Store) are the
responsibility of the scenario database owner and therefore not further elaborated in the
SUNRISE SAF. For that same reason, auditing steps will not be specified for individual sub-
blocks and apply only to the overarching Scenario block.

1. Check Standardization Compliance
A. Verify that the scenario databases follow standardized formats for storing
scenarios (D3.2 Section 7.1)
B. Confirm alignment with data exchange and testing standards (D6.1 Section
2.6)
2. Verify Source Documentation
A. Check that scenarios in the database include source information (D3.2 Section
4.2.3, Requirement A.3)
B. Validate that sources are properly documented with data or expert knowledge
origin (D3.2 Section 4.2.3, 8.1.1)
3. Evaluate Database Extension Capabilities
A. Verify the database supports extensible parameter lists (D3.2 Section 5.5.2,
Requirement H.2)
B. Ensure the database can accommodate new parameters. For example when
standards or protocols are updated. (D3.2 Section 5.5.2, 8.2.4)
4. Verify Database Search Functionality
A. Confirm the database supports searching/querying using tags (D3.2 Section
4.2.2, Requirement A.2)
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5. Review Data Accuracy (D5.3 Section 4.2.2)
A. Assess the correctness of data entered into the scenario database
B. Cross-reference with known benchmarks or references
C. Verify that scenarios reflect real-world conditions accurately
6. Review Data Consistency (D5.3 Section 4.2.2)
A. Check for uniformity across all scenarios in:
= Units of measurement
= Data formats
= Terminologies used
= Standardized naming conventions
7.Check Data Freshness (D5.3 Section 4.2.2)
A. Check how up to date the scenarios are
B. Verify current relevance of the database content
C. Check last update timestamps
8. Check Number of Scenarios (D5.3 Section 4.2.2)
A. Count total distinct scenarios available
B. Obtain overview of database comprehensiveness
C. Check scenario quantity metrics
9. Check Covered Kilometres (D5.3 Section 4.2.2)
A. Check on how many Km’s the scenario database is based
B. Assess span and scale of included scenarios
C. Quantify geographic coverage
10. Verify Scenario Distribution (D5.3 Section 4.2.2)
A. Analyse breakdown of scenarios by:
= Geographic regions
= Road types
= Weather conditions
= Time of day
= Traffic density
11. Verify Scenario Complexity (D5.3 Section 4.2.2)
A. Assess difficulty levels across scenarios considering:
= Number of vehicles involved
= Presence of pedestrians
= Road complexity
= Environmental conditions

Environment

Query & Concretize

By following the steps indicated below, a user of the SUNRISE SAF can audit the contents
of the Query & Concretize block, thereby ensuring that resulting test cases are of high
quality, relevant and comprehensive for the intended testing purposes:

1. Review the inputs to the COTSATO (COncretizing Test Scenarios and Associating Test
Objectives) process (D3.2 Section 7.3)
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Verify that the ODD description is provided and follows the format guidelines in
ISO 34503
Check that the system requirements are clearly defined
Ensure the SUT (System Under Test) is properly specified
Confirm that variables to be measured during test execution are listed
E. Validate that pass/fail criteria for successful test execution are provided
2. Examine the query used to fetch scenarios from the scenario storage:
A. Ensure the query is well-formulated and aligns with the requirements specified
in D3.2 Section 7.4
3. Verify the scenarios retrieved from the scenario storage:
A. Check that the scenario concept complies with the requirements outlined in
D3.2 Section 4
B. Confirm that the scenario parameters meet the requirements outlined in D3.2
Section 5
C. Validate that the parameter spaces adhere to the requirements in D3.2 Section
6
4. Review the test cases generated by the COTSATO process (D3.2 Section 7.5)
A. Ensure each test case includes a test scenario, metrics, validation criteria, and
pass/fail criteria
B. Depending on the purpose, verify that the metrics cover aspects such as safety,
functional performance, HMI, operational performance, reliability, and scenario
validation
5. Check the mapping of requirements to test cases (D3.2 Section 7.5)
A. Confirm that a clear mapping exists between system requirements and the
generated test cases
6. Review the metrics on the collection of test scenarios (D3.2 Section 7.5)
A. Verify that information about representativity and source of test scenarios is
provided
7. Evaluate Individual Scenario Quality
A. Check the testing purpose metrics to ensure scenarios are relevant for the
intended testing (D5.3 Section 3.1.1)
B. Assess scenario exposure and probability to verify if scenarios represent
realistic situations (D5.3 Section 3.1.2)
C. Verify scenario description quality including completeness and unambiguity
(D5.3 Section 3.1.3)
D. Validate scenario consistency in terms of semantic and format consistency
(D5.3 Section 3.1.4)
E. Check scenario processability to ensure scenarios can be executed in the
intended test environments (D5.3 Section 3.1.5)
8. Evaluate Multiple Scenario Quality
A. Assess diversity and similarity between scenarios to avoid redundant testing
(D5.3 Section 3.2.1)
B. Verify scenario coverage to ensure comprehensive testing of the Operational
Design Domain (ODD) (D5.3 Section 3.2.3)
C. Check completeness of data across the scenario set (D5.3 Section 3.2.4)
9.1f Using Multiple Scenario Databases

OO
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A. Use the Scenario Relatedness Index (SRI) described in D5.3 Section 5 to:
= Check for identification and filtering out of redundant scenarios
= Verify adequate coverage
= Verify test efficiency optimization

Allocate

By following the steps indicated below, a user of the SUNRISE SAF can audit the contents
of the Allocate block, thereby ensuring that the allocation process was carried out correctly
and comprehensively according to the guidelines provided by the SAF.

1. Review the comparison of test case requirements with test instance capabilities:

e Ensure that the structure outlined in D3.3 Section 3 was followed, which
includes scenery elements, environment conditions, dynamic elements, and
test criteria (D3.3 Section 3.3).

e Verify that the metrics described in D3.3 Section 4.3 were applied for the
comparison.

2.Check the decision-making process for test case allocation:

e Confirm that the process outlined in D3.3 Section 4.5 and D3.3 Figure 27 was
followed.

e Verify that the "virtual simulation first" approach was applied as described in
D3.3 Section 4.2.

3. Examine the documentation of the allocation results:

e Review the allocation matrix or table as described in D3.3 Section 4.6 and
exemplified in D3.3 Figure 28.

e Ensure that scenarios that could not be allocated or were not sufficiently tested
are properly flagged and reported to the "Coverage" block of the "Analyse" part
of the SAF.

4. Verify the consideration of various metrics:

e Check that both functional and non-functional metrics were considered, as
described in D3.3 Sections 4.3 and 4.4.

e Confirm that safety was prioritized in the decision-making process (D3.3
Section 4.5).

5. Review the reallocation process:

e Ensure that the iterative allocation to higher-fidelity test instances, when
necessary, was performed as described in D3.3 Section 4.5.

o Verify that the reasons for reallocation decisions were properly documented
(D3.3 Section 4.6).

6. Check for special circumstances:

e Review if any deviations from the general methodology were made due to
special circumstances, and if so, ensure they were properly justified (D3.3
Section 4.5).

7. Verify the completeness of documentation:

e Ensure that all steps of the decision-making process, including reasons for

decisions, were documented and returned to the SAF (D3.3 Section 4.6).
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e Check for the presence of a tree structure containing all metrics and results of
the comparison to all test instances (D3.3 Section 4.6).
8. Review the consideration of safety standards:
o Verify that safety standards such as SOTIF were considered in the allocation
process, particularly for identifying potentially triggering conditions or functional
insufficiencies of the SUT (D3.3 Section 4.5).

Execute

By following the steps indicated below, a user of the SUNRISE SAF can audit the contents
of the Execute block, thereby ensuring that whatever simulation framework was used, it
meets the essential requirements and produces reliable, validated results. It's important to
note that while using the SUNRISE harmonized V&V simulation framework is recommended
for better interoperability, modularity and scalability, it is not mandatory for the SUNRISE SAF.

1. Verify that the simulation framework used aligns with the harmonized V&V
simulation framework described in D4.4 Section 4.5, which includes:
A. Checking that the base layer contains the four core interconnected
subsystems:
= Subject Vehicle - Vehicle Dynamics
= Subject Vehicle - Sensors
= Subject Vehicle - AD function
= Environment
B. Confirming the framework uses standardized interfaces between subsystems,
particularly ASAM OSI as detailed in D4.4 Section 4.4
2.Validate the data formats used align with recommended standards (D4.4 Section
4.3):
A. ASAM OpenSCENARIO for scenario descriptions
B. ASAM OpenDRIVE for road networks
C. ASAM OpenLABEL for sensor data and scenario tagging
3. Assess simulation model validation:
A. Verify that correlation analysis between virtual simulation and physical tests
was performed (D4.1 Section 3.6, D4.1 Section 1.1, D4.2 Section 8.1 -
R1.1_14)
B. Confirm robustness and representativeness of virtual validation framework
(D4.2 Section 8.1 - R1.2_10)
C. Check that model quality metrics meet defined thresholds (D4.1 Section 3.6)
D. Review the simulation model validation test report (D4.1 Section 3.6, D4.3
Section 4.4)
4. Evaluate validation metrics and Key Performance Indicators (KPIs):
A. Review test case validation metrics (D4.1 Section 3.1)
B. Verify that requirements from protocols, standards and regulations were used
where applicable. For example from Euro NCAP or GSR (D4.2 Section 8.1 -
R1.1_01, R1.2_01, R3.1_01)
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C. Check that SOTIF requirements were addressed per D4.2 Section 4.1,
including:

Risk quantification for scenarios, triggering conditions and ODD
boundaries (D4.2 Table 12 - R10.1.19, R10.1.20, R10.1.21)

Validation results for known unsafe scenarios (D4.2 Table 12 -
R10.1.20.1)

Validation results for discovered unknown unsafe scenarios (D4.2
Table 12 - R10.1.18.1)

Assessment of residual risk (D4.2 Table 12 - R10.1.6)

5. Check test case execution results:
A. Check that all executed test cases generated desired results.
B. Confirm test coverage metrics have been generated. For example:

Check EURO NCAP and GSR compliance metrics (D4.2 Section 8.1 -
R1.1_01, R1.2_01, R3.1_01)

Verify sensor validation metrics were applied (D4.2 Section 8.1 -
R1.1_02)

Review correlation coefficients between simulation and physical test
results (D4.2 Section 8.2 - R2.1_49)

C. Confirm that test results include both virtual and physical validation data where
applicable (D4.2 Section 8.1 - R1.1_14)

D. Verify that executed simulations correspond to the requests from scenario
manager (D4.2 Section 8.1 - R1.1_25)

E. Verify that test results are correctly documented and stored (D4.2 Section 8.1
-R1.1_27)

Analyse

Coverage

By following the steps indicated below, a user of the SUNRISE SAF can audit the contents
of the Coverage block, thereby ensuring that the combined set of test case results sufficiently
covers the ODD and the parameter value ranges:

1. Verify Scenario Coverage (D5.3 Section 4.2.3):
A. Check if the coverage analysis includes all four types of coverage metrics
described by de Gelder et al. (D5.3 Reference [59]):

Tag-based coverage: Verify that scenarios cover all relevant ODD
aspects through specific tags

Time-based coverage: Confirm all timestamps in driving data are
represented

Actor-based coverage: Ensure all relevant actors are included in at
least one scenario

Actor-over-time-based coverage: Check that relevant actors are
included throughout their period of importance

2. Verify Parameter Coverage (D5.3 Section 4.2.3):
A. According to Laurent et al. (D5.3 Reference [60]), verify that:
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= Parameters influencing ADS decision-making are adequately tested

= Multiple simulations with different parameter values have been run

= Changes in parameters lead to statistically significant differences in
outcomes (if they should)

= Key metrics like path deviation and safety (minimum distance to
objects) are considered

Test Evaluate
Further inputs for this section will result from the unfinished deliverable D3.5.
Decide

Further inputs for this section will result from the unfinished deliverable D2.3.
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7/ CASE STUDIES

This chapter describes the Case Studies. The direct link to the Case Studies page of the

Interactive web-based Handbook is: https://ccam-sunrise-project.eu/case-studies-hb/

A Performance Assurance
™ Scenario
7/ Create
B Format
& Store
P Environment
Q Query/Goncretise
= Allocate
O Execute
1 Analyse
& Coverage
& TestEvaluate
A Decide
A Audit

Case Studies

To facilitate the understanding of SAF users, the handbook will be enriched with Use Case
demonstration results obtained in Work Package 7 (WP7). This is expected to happen

1 Directory

SHNRISE

SUNRISE Safety Assurance Framework

Case Studies
The Use Case actual demonstrations are planned for Q1-Q3 2025, thus the relevant information will be uploaded in due course. Stay tuned !

There are 4 Use Case categories which are further distributed in & sub-use cases, as shown below. Please click on a UC/sub-UC title to read more.

>
UC1 — Urban AD validation

>

UC2 — Traffic jam AD validation

>

UC3 — Highway AD validation

>

UC4 - Freight vehicle automated parking validation

The following table summarizes the SAF blocks that will be covered by each UC. Please click an X to read more details.

Item uct.1|uct.2uct 3uc.1uc3.lucs.zuce.1uca2)
SUNRISE DF X
Query & Concretise X X X |[X |
Allocate Xk ok x|
Execute oo ke ok ok ko x

Figure 17: Screenshot of the Case Studies page in the Handbook v1.0

between March and May 2025.
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8 SUBMIT FEEDBACK

This chapter describes the Submit Feedback. The direct link to the Submit Feedback page of
the Interactive web-based Handbook is: https://ccam-sunrise-project.eu/submit-feedback/

X
SHNRISE o nor roen iy s - vt QD)

B High-Level Overview

o Input SUNRISE Safety Assurance Framework

8 Data Framework

1 Directory

M Performance Assurance Email Address

I Scenario

o g
e g
5 3

4

9 WP T om BN
n oz s v 2

Figure 18: Screenshot of the Submit Feedback page in the Handbook v1.0

Users have the opportunity to provide comments and share their feedback on the content of
the Handbook v1.0 by utilizing the ‘Submit Feedback’ form. This feature is included to
encourage user engagement and ensure continuous improvement of the Handbook.
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9 CONCLUSIONS

This deliverable presents the first version (version 1.0) of the Web-based Interactive
Handbook for the SUNRISE Safety Assurance Framework (SAF). By using the Handbook
both naive and skilled user will get guidance how to use the SAF.

The first version (1.0) of the Handbook is based on the existing draft SAF (as developed in
task T2.2) and is anticipated to be updated during the remaining project time, with new
versions of the Handbook, until the Final Event in June 2025, and a last update at the end of
the project in August 2025. After the project end, the Handbook might be transferred and
updated in successor projects.

Input to the Handbook is mainly done via Task 2.2, where the SAF is being developed. The
different blocks in the SAF are developed with technical input from the rest of the technical
WPs (WP3 — Method, WP4 - Toolchain, WP5 — Ontology, and WP6 — Data framework).

The SAF Handbook described in this deliverable will later be enriched with Use Case
demonstration results obtained in Work Package 7 (WP7).
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