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Note:

The document uses the terminology “assessor” to refer to the actor performing the safety case
assessment and the confirmatory testing. Under UNR, “assessor” should be understood as the
“Type-Approval Authority or the Technical Service on its behalf”. Under GTR, the “assessor” will
be defined by the applicable approval/certification regime.

Location:
e 532.15,6.32.2.3GTR;
o 73.2.15,83.2.2.3UNR;

GTR/UNR 5./7.3.2.15.: The safety concept shall describe the manufacturer’s approach to scenario
selection to cover the reasonably foreseeable situations and conditions that the ADS will encounter
including how the following aspects are covered:

(a)  The selection of sufficient scenarios in which the ADS needs to initiate a fallback response
(e.g., approaching the ODD boundaries),

the manufacturer’s scenario generation and identification process is suitable for demonstrating the
ADS safety case. This includes covering reasonably foreseeable situations and conditions that the
ADS will encounter during its real-world operations. In particular, the assessor shall verify that
the set of scenarios and situations selected as evidence to support the ADS safety case includes:

(a)  Scenarios and situation in which the ADS needs to initiate a fall-back response (e.g.,
approaching the ODD limits), and.....

UNR: 8.3.2.2.3.: The approval authority or its designated technical service shall verify that the set
of scenarios and situations resulting from the manufacturer’s scenario generation and
identification process is suitable for demonstrating the ADS safety case. This includes covering
reasonably foreseeable situations and conditions that the ADS will encounter during its real-world
operations. In particular, the approval authority or its designated technical service shall verify that
the set of scenarios and situations selected as evidence to support the ADS safety case includes:

(a)  Scenarios and situation in which the ADS needs to initiate a fall-back response (e.g.,
approaching the ODD limits), and.....

Subject: Interpretation of the concept of “sufficient” scenarios for fall-back response as part
of safety case testing

Interpretation
In the context of this requirement. ‘sufficient’ refers to two aspects:
1) The number and type of scenarios in which a fall-back response is initiated by the ADS feature;

2) The number of users participating in assessing the effectiveness of the user interaction aspect of
the ADS fall-back process.

‘Sufficient’ in both 1) and 2) refers to the scope of the tests that have been performed on the fall-
back response. If either aspect is not ‘sufficient’, then the evidence that is generated may be
considered as insufficient to support the claim.

The manufacturer is expected to use proper statistical techniques to justify the sufficiency of their
evidence to support a reliable inference.



With respect to the number and type of scenarios, the manufacturer is expected to describe the
reasoning behind their choice of scenarios, why they claim they are representative, and the
justification for the overall number chosen. It is acknowledged that the number and diversity of
relevant scenarios are inherently dependent on the intended use case and its operational design
domain.

With respect to the number of users, statistical methods have been developed to assess whether the
sample size is ‘sufficient’. These methods focus on the sample size in terms of the number of
participants. The manufacturer is expected to provide calculations that determine and explain its
choice for the number of participants and what assumptions are used in the calculations. It is
acknowledged that the choice of the number of participants also depends on what an ADS user
needs to do / understand. In case of an ADSF-1 a fall-back user needs to do and understand different
things than the passenger of a vehicle with an ADSF-2.

Subject: Interpretation of the representativeness of the other road user for the assessment of
the safety case testing activities

Location:
e 6324.14GTR;
e 8324.14UNR.

GTR 6.3.2.4.1.4.: “For the specific case of ADS interaction testing, the assessment shall:

(a) Verify that the people involved are representative of the expected general population of ADS
users and other road users where applicable, ...~

UNR 8.3.2.4.1.4.: “For the specific case of ADS interaction testing, the approval authority or its
designated technical service shall:

(a) Verify that the people involved are representative of the expected general population of ADS
users and other road users where applicable, ...."

Interpretation

The concept of representativeness aims to ensure that tests involving other road users provide
credible, generalisable evidence about ADS behaviour in real traffic. The reference to
“representative of the expected general population of ADS users and other road users” is intended
to prevent safety claims being based on narrowly selected participants, atypical or overly compliant
behaviour, or participants making choices that do not reflect the diversity of behaviours encountered
in the real-world. Testing involving other road users is intended to capture the spectrum of normal
and unusual behaviours that the ADS might encounter in real traffic so that the response of the ADS
can be properly investigated.

In this context, representativeness does not mean a perfect demographic mirror of society. Instead,
it means that the characteristics and behaviours of other road users involved in testing are diverse
but sufficiently typical of those the ADS can reasonably be expected to encounter, such that
conclusions drawn from the tests are valid.

Representativeness has three complementary dimensions:

1) Behavioural representativeness, which ensures behavioural patterns of other road users reflect
real traffic behaviour (e.g., compliance and non-compliance with traffic rules, reaction times
and decision-making variability, assertive, cautious, inattentive, or ambiguous behaviour,
natural interaction dynamics (e.g., gap acceptance, yielding, hesitation). Assuming all other
(mainly human) road users follow “traffic rules” is unlikely to be a realistic assumption unless
the ODD is limited. Animal behaviour may also be complex, e.g., moving as a pack, herding,
pack splitting up, etc.)

2) Population representativeness, which ensures that the group of other road users is representative
of the expected population (e.g., age range, etc.), physical characteristics relevant to perception
(e.g., height, clothes, etc.), mobility characteristics (e.g., walking speed, cycling style, etc.),
driving experience and style of driving. Animals also come in many shapes and sizes and may



present different aspects to the vehicle or be covered in “materials”, e.g., hair, fur, etc. with
different material properties.

3) ODD-specific relevance, which ensures that the representativeness is always relative to the
declared ODD.

Subject: Interpretation of the scope of Confirmatory testing

Location:
e 633.1GTR;
e 8.3.3.1 UNR.

GTR 6.3.3.1.: “At the option of the Contracting Party, confirmatory testing may be required to use
one or more test methods and pre-defined and repeatable test protocols to confirm that the evidence
provided by the manufacturer accurately represents the ADS performance. The confirmatory tests
shall cover a range of driving conditions representative of the ODD, including at least and as
appropriate:”

UNR 8.3.3.1.: “Confirmatory testing conducted or required by the approval authority or its
designated technical service shall use one or more test methods and predefined and repeatable test
protocols to confirm that the evidence provided by the manufacturer accurately represents the ADS
performance. The confirmatory tests shall cover a range of driving conditions representative of the
ODD, including at least and as appropriate:”

Interpretation
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!t is expected that the assessment of the credibility and suitability of the simulation toolchains takes place before
the confirmatory testing to ensure the assessor is aware of any potential limitations and can make an informed
choice about the verification tests that can be performed.



Subject: Guidance on the minimum list of scenarios to be included for confirmatory testing

Location:

e 633.1,63.3.3.8,6.3.3.3.9 GTR;
e 83.3.1,83.3.3.8,8.3.3.3.9 UNR.

GTR/UNR 6./8.3.3.1.:  The confirmatory tests shall cover a range of driving conditions
representative of the ODD, including at least and as appropriate:

a) Failure situations,
b) Behaviours in the presence of vulnerable road users,

¢) Situations with a large number of other road users, traffic disturbance, unlikely road
infrastructure, uncommon road conditions, and/or atypical environmental conditions,

d) User interactions,

e) Compliance with traffic rules,

f)  Collision avoidance and mitigation,

g) ODD boundaries and fallbacks to MRC, and

h) Conditions that trigger DSSAD and ISMR functions.

GTR 6.3.3.3.8.: The confirmatory testing shall include scenarios where the behaviour or position
of other road users requires the ADS to react to their movement or presence.

GTR 6.3.3.3.9.: The confirmatory testing shall use track testing to also confirm that user(s)-related
aspects are in line with the ADS safety case.

UNR 8.3.3.3.8.: The approval authority or its designated technical service shall select scenarios
where the behaviour or position of other road users requires the ADS to react to their movement or
presence.

UNR 8.3.3.3.9.: The approval authority or its designated technical service shall use track testing
to also confirm that user(s)-related aspects are in line with the ADS safety case.

Guidance

, complex mitigation strategies, or



critical architectural assumptions

may/could

Testing with safety-relevant scenarios (e.g., scenarios with high safety-risk implications,
or scenarios demanding evasive manoeuvring by the ADS to avoid collision);

Testing with different applicable road-users (e.g., scenarios involving vulnerable road-
users, or scenarios involving different reasonably foreseeable motorized vehicles);

Testing with ODD-specific elements (e.g., scenarios with country-specific elements, or
scenarios at the boundary of the ODD);

Testing with traffic disturbances (e.g., scenarios with many traffic participants interacting
with the ADS vehicle and producing perturbations and/or obstacles blocking the lane such
as lost debris);

Subject: Guidance on the inclusion of unlikely/unusual ODD-relevant elements during real-
world confirmatory testing

Location:

e 63.349GTR;
e 8.3.3.4.9UNR.

GTR 6.3.3.4.9.: The real-world confirmatory testing shall ensure that the selection of test routes
utilises appropriate strategies to enhance the probability of ADS encountering situations that
involve a large number of other road users, unlikely road infrastructure, or abnormal
geographic/environmental conditions, by examining when and where specific elements (e.g., high-
or low-density traffic) typically occur. It is understood that it may not be possible to encounter all
traffic situations during a real-world test.

UNR 8.3.3.4.9.: The approval authority or its designated technical service shall ensure that the
selection of test routes utilizes appropriate strategies to enhance the probability of ADS
encountering situations that involve a large number of other road users, unlikely road
infrastructure, or abnormal geographic/environmental conditions, by examining when and where
specific elements (e.g., high- or low-density traffic) typically occur. It is understood that it may not
be possible to encounter all traffic situations during a real-world test.

Guidance



for the occupants or other road users.

Unlikely or unusual elements deemed relevant for confirmatory testing purposes that cannot
reasonably be encountered during real-world confirmatory testing may be assessed through
simulation or controlled proving ground testing.

Subject: Guidance on confirmatory test duration/coverage metrics for termination
Location:

6.3.3.4.14.1,6.3.3.4.14.2 GTR;
e 8.3.34.14.1,8.3.3.4.14.2 UNR.

GTR/UNR 6./8.3.3.4.14.1.: The real-world test drive shall cover the functions required to perform
the entire DDT in the ODD pursuant to the outcomes of the safety case analysis.

GTR/UNR 6./8.3.3.4.14.2.:. The test should be terminated only when all relevant parts of
paragraph 8.3.3.4.14.1, excluding safety-critical and failure-related scenarios, have been
monitored and assessed.

Subject: Guidance on scenario selection and allocation

Location: N/A

Guidance



"

2 https://ccam-sunrise-project.eu/wp-content/uploads/2025/08/D8.1 Final-report-to-vehicle-safety-
bodies_V1.0.pdf



https://ccam-sunrise-project.eu/wp-content/uploads/2025/08/D8.1_Final-report-to-vehicle-safety-bodies_V1.0.pdf
https://ccam-sunrise-project.eu/wp-content/uploads/2025/08/D8.1_Final-report-to-vehicle-safety-bodies_V1.0.pdf

Subject: Coverage and representativeness including combined coverage of
virtual/track/real-world testing as part of the assessment of safety case testing activities

Location:

e 532.14,532.15,63.2.1.2 GTR;
7.3.2.14,7.3.2.15,8.3.2.1.2 UNR.

GTR/UNR 5./7.3.2.14.: The safety concept shall describe the scenario identification and
generation approach and how that approach addresses the following:

a) Coverage of the appropriate nominal, critical and failure situations

b [..]

¢) Inclusion of elements (especially dynamic elements) that are representative of existing
traffic conditions in the expected operating conditions, and

GTR/UNR 5./7.3.2.15.: The safety concept shall describe the manufacturer’s approach to scenario
selection to cover the reasonably foreseeable situations and conditions that the ADS will encounter
including how the following aspects are covered

GTR 6.3.2.1.2.: The assessment shall verify that the combined coverage of the testing results from
all pillar (virtual, track, real world) is sufficient to support the ADS safety case claims.

UNR 8.3.2.1.2.: The approval authority or its designated technical service shall verify that the
combined coverage of the testing results from all pillars (virtual, track, real world) is sufficient to
support the ADS safety case claims.

Guidance:

The regulation requires the manufacturer to generate and select scenarios to ensure the coverage of
appropriate nominal, critical and failure and reasonably foreseeable situations. It is expected that
the appropriate coverage is obtained through a mixture of virtual testing, proving ground testing,
and real-world testing. The regulation also mandates the assessor to verify the resulting combined
coverage.

This guidance is provided based on available best practices concerning the quantitative evaluation
of the coverage. The target recipient of this guidance is both the manufacturer creating the safety
case and the assessor verifying the safety case.

Coverage is understood throughout the regulation as the extent to which a set of scenarios covers
the relevant aspects of an ODD for the safety argumentation of the ADS. The concept of coverage

is multi-dimensional. For instance, coverage can be evaluated based on:

e Operational Environment: evaluates the presence of relevant ODD attributes leveraging
standardized taxonomies. An example may include using ISO 34503 and demonstrating
that all the applicable ODD attributes for the ADS are encompassed in the scenario suite.

e Behavioural competency: evaluates the presence of certain behaviours produced by either
the ego-vehicle or other road users, leveraging standardized taxonomies. An example may
include using BSI Flex 1891 and demonstrating that all applicable behavioural
competencies are included within the scenario suite.

e Scenario-type/category: calculates the presence of certain a functional/logical scenario
type within the scenario suite. Examples can be cut-in, cut-out or pedestrian crossing as
applicable for the specific ADS.

e Rules of road compliance: checks that applicable rules of the road within the ODD are
present in the scenario suite.

3 https://ieeexplore.iece.org/stamp/stamp.jsp?tp=&arnumber=11407490



Subject: Guidance on approaches to establish the criticality of simulation toolchains within
the simulation credibility framework

Location:
e 52.19.1GTR;
7.2.1.9.1 UNR.

GTR/UNR 5./7.2.1.9.1.: The manufacturer shall review the error estimates of the simulation
toolchain(s) to assess their criticality and the effect these would have on the manufacturer's claims
about their safety case.

Guidance:
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4) primary evidence for safety case arguments and compliance demonstration.

The table below provides an example criticality assessment matrix to demonstrate this analysis.
Manufacturers may adjust this matrix to their particular use case.

Safety Significant
Case

impact Moderate

Minor

Negligible

Negligible Minor Moderate Significant

Decision consequence

From the perspective of the criticality assessment, some possible cases for assessment may be:

1) The simulation toolchain(s) features the highest criticality level and may follow the full
credibility assessment (e.g., high safety case impact and high decision consequence).

2) The simulation toolchain(s) features an intermediate criticality level and may follow a less
stringent credibility evaluation with justified deviations (e.g., moderate safety case impact
and minor consequence).

3) The simulation toolchain(s) features a low criticality level and may be exempted from the
full application of the credibility framework (e.g., negligible safety case impact and
minor/negligible decision consequence).

Alternative solutions for the criticality evaluation of the simulation toolchain(s) are also possible.
Relevant best practices may include:

e IS0 26262 Tool Confidence Level (TCL) — structured tool confidence classification based
on error detection and usage

e NASA-STD 7009B — NASA'’s credibility assessment of modeling and simulation (M&S);

e Quality Management System (QMS) derived approaches such as IATF 16949 — process
assurance and traceability mechanisms.

Guidance on approaches to establish the competencies of the personnel in simulation
toolchains within the simulation credibility framework

Location:

e 5214.1GTR;
e 7.2.14.1UNR.

GTR/UNR 5./7.2.1.4.1. The manufacturer shall document and provide the rationale for their
confidence in the competency of:

a) The personnel who developed the simulation toolchain(s) and its components,
b) The personnel who assessed the simulation toolchain(s) and its components, and

c¢) The personnel who used the simulation toolchain(s) to perform the testing with the purpose
of validating the system.

Guidance:

The simulation credibility framework recognises that modelling and simulation (M&S) activities
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Subject: Guidance on approaches for the verification, and validation, including criteria to
evaluate the correlation between test results and the manufacturer’s data in simulation
toolchains within the simulation credibility framework

Location:

52.1.142, 6.3.3.4.13 GTR;
7.2.1.4.1,8.3.3.4.13 UNR.

GTR/UNR 5./7.2.1.14.2.: The manufacturer shall provide evidence that each simulation
toolchain’s results are consistent and correlate with the results of physical tests.

GTR 6.3.3.4.13.: In case of track testing according to 6.3.3.3., the assessment shall compare the
information generated during real-world testing with the information from track testing to ensure
there is an appropriate level of correlation of the results including the performance of the ADS.

UNR 8.3.3.4.13.: In case of track testing according to paragraph 8.3.3.3., the approval authority
or its designated technical service shall compare the information generated during real-world
testing with the information from track testing to ensure there is an appropriate level of correlation
of the results, including the performance of the ADS.

i

Verification

Code verification



Calculation verification

Sensitivity analysis

Validation

quantities deriving from either native
scalar outputs or from time-series data
following aggregation

Correlation Description Example

approach

Graphical Qualitative evaluation of the signals e Plotting simulation output vs. RWS output
Scalar data | Quantitative evaluation of scalar e Comparison of minimum distance to an

object at the end of a test (native scalar
data)

e  Aggregation of time-series using
mean/median and other operators




Time-series

Quantitative evaluation of the
discrepancies between two time-series
using distance operators

L, norm, Normalized Root Mean Square
Error
Sprague and Geers and Dynamic Time

Warping
e  Frequency domain approaches

Statistical Quantitative verification of whether the e  T-test or KS-test
testing null hypothesis “the model is an accurate

representation of the real-world
phenomena” cannot be rejected using
statistical testing tools

Subject: Guidance for assessing the manufacturer’s testing facilities / environment /
capabilities

Location:

e 63.3.1.1 GTR;
e 83.3.1.1 UNR.

GTR 6.3.3.1.1. The assessment shall ensure that the physical testing (proving ground and/or
public road) facilities and environment and the virtual testing environment as applicable are
suitable to conduct the testing and confirm the evidence provided by the manufacturer to support
the safety case in accordance with the requirements under paragraph 5.2. of this Regulation.

UNR 8.3.3.1.1. The approval authority or its designated technical service shall ensure that the
physical testing (proving ground and/or public road) facilities and environment and the virtual
testing environment as applicable are suitable to conduct the testing and confirm the evidence
provided by the manufacturer to support the safety case in accordance with the requirements under
paragraph 7.2.

Guidance:
Relevant standards supporting the assessment of the laboratories may include:

e ISO/IEC 17025 Testing and calibration laboratories — sets the requirements for
competence, impartiality, and consistent operation of testing and calibration laboratories.
Applied to ADS testing, it ensures that measurements (are traceable, validated, and
reproducible—so results are technically reliable and defensible for approval/certification

purposes.
e DOT HS 813 083 - Advanced Test Tools for ADAS and ADS.




