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E. Section [5.3(GTR) /7.3 (UNR)] — Safety Case

47. Paragraph 5.3.1.3 (GTR) / 7.3.1.3 (UNR) Pr. Medium
Subject Text:

The system description shall describe how the Operational Design Domain has been defined
for each ADS feature and explain the boundaries of each of the conditions in which the
feature is designed to operate. This shall include at least the following:

(a) Geographic limitations,

(b) Roadway characteristics (e.g., road type, road conditions, speed limit),
(c) Environmental conditions (e.g., weather, illumination), and

(d) Dynamic elements (e.g., kinds of other road users).

Explanation:

Certain ODD attributes may be interdependent — for example, the distance at which the ADS
can detect objects may be impacted by weather (e.g. fog, rain, snow, dirt, sensor performance
reduction etc.). The impact of reduced capability may lead the ADS to travel at lower speeds
and/or avoid certain roads that may require better detection -capabilities. The
links/dependencies between ODD parameters, if any, should be identified as part of the ODD
definition.
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48. Paragraph 5.3.1.4.2 (GTR) / 7.3.1.4.2 (UNR) & 5.3.1.4.2.1 (GTR) / 7.3.1.4.2.1 (UNR)
Subject text:

5.3.1.4.2./7.3.1.4.2. The outlines shall include the components/functions of the ADS and
other vehicle systems that are relevant to meeting the requirements of this Regulation.

5.3.1.4.2.1./7.3.1.4.2.1. The outlines shall show interconnections between the
components/functions of the ADS and those components/functions and other systems via:
(a) A circuit diagram for the electrical transmission links,

(b) A piping diagram for pneumatic and/or hydraulic transmission equipment, and

(c) A simplified diagrammatic layout for mechanical linkages.

Explanation:

49. Paragraph 5.3.1.4.3 (GTR) / 7.3.1.4.3 (UNR)
Subject text:

The outlines shall include how the following functions and aspects are addressed:

(a) Sensing and perception of events and objects,

(b) Decision-making and planning,

(c) Remote interactions and remote monitoring by a remote supervision centre (if
applicable),

(d) Information display/user interface,

(e) The data storage system (e.g., Data Storage System for Automated Driving), and
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(f) Redundancies of relevant components and/or connections.

Explanation:

50. Paragraph 5.3.1.9 (GTR) / 7.3.1.9 (UNR) & 5.3.1.10 (GTR) / 7.3.1.10 (UNR) Pr.
Medium
Subject text:

5.3.1.9./7.3.1.9. The system description shall indicate the categories of other road users with
whom the ADS is designed to interact (e.g., pedestrians, cyclists, etc) and describe the nature
of their interactions with the ADS.

5.3.1.10./7.3.1.10. The system description shall identify the ADS users with whom the ADS
is designed to interact and describe the nature of their interactions with the ADS.

Relevant paragraphs:

2.21.“Other road user (ORU)” means any entity making use of publicly accessible road
infrastructure.

4.1.24. /6.1.2.4. The ADS shall detect and respond to objects and events relevant to its
performance of the DDT.

4.1.2.7./6.1.2.7. The ADS shall interact safely with other road users.
4.1.2.8./6.1.2.8. The ADS shall avoid collisions with safety-relevant objects.

Explanation:

The requirements in 5/7.3.1.10 attempt to bridge this gap by
requiring the identification of the users and the nature of their interactions.

51.Paragraphs 5.3.1.4.3 b) (GTR) / 7.3.1.4.3 b) (UNR), 5.3.1.11 (GTR) / 7.3.1.11 (UNR) and
5.3.1.12 (GTR) / 7.3.1.12 (UNR), 5.3.1.16.1 ¢) (GTR) / 7.3.1.16.1 c¢) (UNR)
Pr. High

Subject Text:

5.3.1.4.3./7.3.1.4.3. The outlines shall include how the following functions and aspects are
addressed:

(c) Remote supervision and remote monitoring by a remote supervision centre (if applicable),

5.3.1.11./7.3.1.11. If the ADS can request a remote intervention, the system description shall
describe the nature and process for such interaction.

5.3.1.12. / 7.3.1.12. The system description shall describe the methods of activating,
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overriding, or deactivating the ADS feature by any or all of: the ADS user (where relevant),
remote intervention (where relevant), passengers (where relevant), or other road users (where
relevant).

5.3.1.16.1 / 7.3.1.16.1 If a partial performance mode of operation is used under certain fault
conditions (e.g. in case of severe failures), The manufacture shall describe:

(c) the warning strategy to the users/remote supervision centre (if applicable).

Explanation:

There were several discussions around the remote topic during the development of the
regulations and the writing of the interpretation. It was clear that remote driving would not
be possible in the current version of the regulation given it is a separate topic with wider
implications. The text also intended to capture safety-relevant situations where there was
input remotely rather than situations where a user requested non-safety relevant
support/assistance.

The group reviewed existing definitions in SAE J3016-2021 (SAE/ISO PAS 22736:2021)
and in EU 2022/1426 and the possibility of introducing new definitions but did not reach
consensus.

For example:

e SAE J3016-2021 defines remote assistance but restricts it to humans and providing
advice to the ADS, while the discussions saw the possibility of assistance by systems
and humans and providing assistance to users and the ADS.

e EU 2022/1426 defines remote intervention operator linking to the EU2022/1426
definition of on-board operator, which deviates from the approach used in this
regulation.

In this light, certain terms were used in the text to try and represent the understanding and
move forward but which might not align exactly with the strict definitions/uses of those
terms in other documents. Manufacturers might wish to use the concepts and terms in
those other documents but should note the differences between their use/intent in those
documents and in this regulation. Experts have noted that some of the standards are in
the process of being updated and new ones created. The terms and definitions in those
new documents could better reflect the intent of this regulation and might be used as
reference in future iterations of the regulation.
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52.Paragraph 5.3.1.14 (GTR) / 7.3.1.14 (UNR) Pr. Low
Subject Text :

The system description shall describe the range of end states constituting a mitigated risk
condition that can be achieved by the ADS feature, including:

(a) The conditions that might trigger an attempt to reach a mitigated risk condition,
(b) The processes by which the ADS feature attempts to reach a mitigated risk condition, and
(c) The evaluation of risk related to mitigated risk condition end states.

Relevant paragraphs:

2.15. “ADS fallback response” means a system-initiated deactivation procedure or an ADS-
controlled procedure to place the vehicle in a mitigated risk condition (MRC).

2.20. “Mitigated Risk Condition (MRC)” means a stable and stopped state of the vehicle that
reduces the risk of a crash.

4.1.3.3./6.1.3.3. In the event of a collision involving the ADS vehicle, if required to stop by
applicable law, the ADS shall fall back to an MRC or bring the vehicle to a standstill as
appropriate. During this process, the user may initiate deactivation of the ADS if the design
of the ADS allows.

4.1.4.3./6.1.4.3 In response to a fault, the ADS shall either:

(a) Execute a fallback response and prohibit activation of the impacted feature(s) if the fault
prevents the ADS from performing the DDT in accordance with the requirements under
paragraph 4/6.1., or

(b) Adapt its performance of the DDT in accordance with the severity of the fault, provided
the resulting performance complies with the requirements under paragraph 4/6.1.

4.1.4.4.1./6.1.4.4.1 The procedure for remote termination of an ADS performing the DDT
shall include the capability to perform an ADS fallback response.

4.1.6./6.1.6. Fallbacks to a Mitigated Risk Condition (MRC)

4.1.6.1./6.1.6.1. For ADSF-2, the ADS fallback response shall be to place the vehicle in an
MRC. The ADS feature may permit a user-initiated deactivation to interrupt the fallback to
an MRC.

4.1.6.2. / 6.1.6.2. For ADSF-1, if it has not been possible to complete a system-initiated
deactivation procedure, the ADS shall execute a fallback to an MRC. During the fallback to
the MRC, the user may initiate the deactivation of the ADS.

4.1.6.3./6.1.6.3. Upon completion of an ADS fallback to an MRC, a user may be permitted
to assume control of the vehicle.

Explanation:

OFFICIAL



OFFICIAL

53.Paragraph 5.3.1.16 (GTR) / 7.3.1.16 (UNR)
Subject text:

5.3.1.16./7.3.1.16. The system description shall describe how the ADS feature responds to failure
situations, including at least one or more following means (as applicable):

(a) Fallback (or fail-safe) operation using a partial system.

(b) Redundancy using separate systems.

(c) Diversity of systems performing the same function.

(d) Removal of some or all automated driving function(s).

5.3.1.16.1./7.3.1.16.1. If a partial performance mode of operation is used under certain fault conditions
(e.g., in case of severe failures), the system description shall describe:

(a) Conditions for activation of that mode (e.g., type of failure),

(b) Resulting ADS feature behaviour and capabilities (e.g., achievement of a mitigated risk condition
immediately), and

(c) Warning strategy to the user/remote supervision centre (if applicable).

5.3.1.16.2./7.3.1.16.2. If a second (backup) or a diverse means to realize the performance of the dynamic
driving task is used, the system description shall describe:

(a) The principles of the change-over mechanism,

(b) The logic and level of redundancy and any built-in checking features, and

(c) The resulting limits of effectiveness.

5.3.1.16.3./7.3.1.16.3. If the chosen response to a system failure entails the removal of an ADS function,
the system description shall describe how it is done in compliance with the relevant provisions of this
regulation. It shall also describe how all the corresponding output control signals associated with this
function are inhibited.

Relevant paragraphs:

2.23. "Failure" means the termination of an intended behaviour of a system or component due to fault
manifestation.

2.24. "Fault" means an abnormal condition that can cause a system or component to fail.
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4.14.1./6.1.4.1. The requirements for DDT performance in nominal situations shall continue to apply
during failure situations as far as is reasonably practicable under the specific circumstances with the aim
of minimising overall safety risks.

4.1.4.3./6.1.4.3. In response to a fault, the ADS shall either:

(a) Execute a fallback response and prohibit activation of the impacted feature(s) if the fault prevents the
ADS from performing the DDT in accordance with the requirements under paragraph 4/6.1., or

(b) Adapt its performance of the DDT in accordance with the severity of the fault, provided the resulting
performance complies with the requirements under paragraph 4/6.1.

Explanation:

While the ADS performance of DDT requirements set out requirements for performance in failure
situations, the safety case seeks additional information to determine how the ADS responds to such
failures. Section 5.3.1.16./7.3.1.16 refer to four means, which are not fully aligned with the 3 more
detailed sub-paragraphs. This difference reflects a structural inconsistency rather than an additional
obligation and may be considered for clarification in future regulatory iterations.

The listed means describe a possible approach for nomenclature and categorization. Manufacturers could
use alternative nomenclature and categorization aligned with their failure management strategies. These
strategies could yield different outcomes depending on the situation at hand (i.e. depending on system
design, failure impact and risk assessment, the same means could result in fail-operation, fail-degraded, or
fail-safe behaviour). A potential mapping is below:

(a) Fallback (or fail-safe) operation using a partial system.
a. This could be consistent with the intent of *.3.1.16.3 if the currently active feature requires
the use of those functions and must execute a fallback
i. fail-safe
(b) Redundancy using separate systems.
a. Depending on the capabilities of the separate system and assessed risk, this could result in a
system that:
i. fails operational (could be consistent with the intent of *.3.16.2) or
ii. fails degraded (could be consistent with the intent of *.3.16.1 and/or *.3.16.2)
(c) Diversity of systems performing the same function.
a. Depending on the capabilities of the diverse systems and assessed risk, this could result in a
system that:
i. fails operational (could be consistent with the intent of *.3.16.2) or
ii. fails degraded (could be consistent with the intent of *.3.16.1 and/or *.3.16.2)
(d) Removal of some or all automated driving function(s).
a. This could be consistent with the intent of *3.1.16.3 if the currently active feature can
continue without those functions
i. fail operational (does not impact current active feature) or
ii. fail degraded

Depending on how the system is impacted by the fault/failure and the requirements from 4.1.4.3./
6.1.4.3, the following information could be provided, where relevant:

1. Fallback (or fail-safe) operation using a partial system — This could describe a fault which prevents
the ADS feature from performing the DDT in accordance with the requirements of 4/6.1 resulting in
afallback response & prevention of feature from activation 4.1.4.3/6.1.4.3 a) )

a. A description of types of failures that could lead to this situation and how the ADS
responds to the failure situation

2. Fail-Degraded — This could describe a fault for which the ADS can adapt its performance of the DDT
in accordance with the severity of the fault (4.1.4.3/6.1.4.3 b) ).The ADS DDT Performance
requirements (4/6.1) can still be met with defined performance limits (e.g. lower operating speed,
limitations on road types , avoiding certain intersections/manoeuvres etc.)
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a. Describe what failures lead to performance limits (conditions for activation) and what those
limits might be (ADS behaviour and capabilities) and how the transition between full
operation and degraded operation occurs (change over mechanism)

b. The adapted performance (partial performance mode)might have been considered when
defining the ODD boundaries (e.g. reduced visibility leading to lower operating speed).

c. Describe the warning strategies & intended warning recipients

Fail-Operational — The could describe a failure that does not cause any reduction of DDT

3.
performance (i.e. “fail operational” due to redundancy or design)

a. A description of what types of failures could lead to this situation (conditions for
activation), how the ADS responds to the failure situation (change over mechanism) and any
resulting limits of effectiveness of the ADS or its remaining redundancies.

b. The manufacturer could describe any warning strategies and longer-term mitigation
measures(e.g. schedule maintenance to repair/replace component within an appropriate
interval) as part of, or alongside built-in checking features

54.Paragraph 5.3.2.6 (GTR) / 7.3.2.6 (UNR) Pr. Medium
Subject Text:

The safety concept shall describe the conditions that the automated driving system is
reasonably likely to encounter on its trip(s), including, but not limited to, environmental and
geographical conditions, and/or the presence or absence of certain traffic or roadway
characteristics, and explain how those expected conditions compare to the ODD of the ADS
as described pursuant to paragraph 5.3.1.3. of this Regulation.

Explanation:

55. Paragraph 5.3.2.7 (GTR) / 7.3.2.7 (UNR) & 5.3.2.9 (GTR) / 7.3.2.9 (UNR) & 5.3.2.10
(GTR)/7.3.2.10 (UNR) Pr. Medium

Subject text:

5.3.2.7 /7.3.2.7 The safety concept shall describe measures or strategies, where applicable,
implemented to:

(a) Prevent or mitigate abuse, misuse, and errors by occupants that could affect safe
performance of the DDT (e.g., occupants attempting to access driving controls),

(b) Prevent, mitigate, or deter harm to occupants caused by external sources (e.g.,
unauthorised persons attempting to access a vehicle with occupants), and

(c) Prevent, mitigate, or deter abuse and misuse of the vehicle or its systems from external
sources. (e.g., objects placed on vehicles during operation, attempts to damage a vehicle).

5.3.2.9/7.3.2.9 The safety concept shall include a list of safety risks to passengers (e.g., safety belts not
fastened, passengers not seated) and a description of how they are managed for all passengers while an
ADS feature is active.
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5.3.2.10/7.3.2.10. The safety concept shall describe the strategies in place to avoid operating the vehicle
when the general working condition of the vehicle is not satisfactory (e.g., condition of tyres, brakes,
lighting, status of external loads, steering). These strategies may include technological solutions, physical
inspections or other relevant solutions.
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56. Paragraph 5.3.2.8 (GTR) / 7.3.2.8 (UNR)
Subject text:

The safety concept shall describe strategies to limit sudden ODD exits and frequent activation and
deactivation situations.

Relevant paragraphs:
4.1.5.1./6.1.5.1. The ADS shall recognise the conditions and boundaries of the ODD of its feature(s).

4.1.5.4./6.1.5.4. The ADS shall execute a fallback response when one or more ODD conditions of the
feature in use are no longer met.

4.1.5.5./6.1.5.5. The ADS shall be able to anticipate and safely respond to foreseeable exits from the
ODD of each feature.

Explanation:

57.Paragraph 5.3.3.1 (GTR) / 7.3.3.1 (UNR) Pr. High
Subject text:

5.3.3.1./7.3.3.1. The safety case shall include a series of claims for each of which there must
be at least one supporting argument.

5.3.3.1.1./7.3.3.1.1. Each argument shall be supported by at least one piece of evidence.

5.3.3.1.2./7.3.3.1.2. Each claim, argument, and piece of evidence shall be uniquely labelled
but may be used more than once (i.e., a piece of evidence may support more than one
argument).

Relevant paragraphs:

2.32. “Safety case” means structured documentation that provides a compelling,
comprehensible, and valid case that the ADS meets the relevant ADS requirements of this
regulation and is free from unreasonable risks to the ADS vehicle user(s) and other road
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users.

2.32.1. “Argument” means a written explanation within a safety case that captures the
logical connections between a claim and the evidence for achievement of that claim.

2.32.2. “Claim” means a verifiable statement within a safety case.

2.32.3. “Evidence” means material pertinent to demonstrating the validity of a claim, such
as physical test results, simulation results, analyses with supporting data, etc.

Explanation:

The
manufacturer could use different notations, concepts or terminology as long as the safety case
explains how it corresponds to claims, arguments and evidence and that an appropriate
mapping to the requirements of the regulation can be described (e.g. ISO/IEC/IEEE 15026-
2). There are several ways to approach documenting claims, arguments and evidence the
examples given below is not the only possible approach.
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58. Paragraph 5.3.3.7 (GTR) / 7.3.3.7 (UNR) (ADS-17)
Subject text:

Each requirement defined under paragraphs 5/7.3.3.2, 5/7.3.3.4, 5/7.3.3.6., and as may be defined
by the manufacturer shall have at least a claim

Relevant paragraphs:

5.3.3.2. / 7.3.3.2 The claims, arguments, and evidence shall be understandable, logical, correct,
and robust and shall demonstrate that:

(a) The ADS is free of unreasonable risk to ADS user(s) and other road users and

(b) The ADS meets the applicable requirements of this regulation in each of the following areas:
(i) Performance of the DDT (paragraph 4/6.1.).

(ii) User interactions (paragraph 4/6.2), except for the user information requirements under
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paragraph 4/6.2.5., and
(iii) Other requirements (paragraph 4/6.3.),

5.3.3.4. / 7.3.3.4 The claims, arguments, and evidence shall describe how the SMS processes
(section 5/7.1) have been applied to manage ADS safety throughout the lifecycle of the system.

5.3.3.6. / 7.3.3.6 The claims, arguments, and evidence shall demonstrate that the approach to
testing is suitable for the demonstration of the safety case and the compliance with
performance/functional requirements.

Explanation:

59. Paragraph 5.3.3.9 (GTR) / 7.3.3.9 (UNR) Pr. Low
Subject text:

Evidence supporting argumentation shall consist of test results or analysis (e.g., system
layout and schematics, photographs, required documentation, etc.) as appropriate.

Relevant paragraphs:

2.32.3. “Evidence” means material pertinent to demonstrating the validity of a claim, such
as physical test results, simulation results, analyses with supporting data, etc.

Explanation:

G. Section [6.3 (GTR) / 8.3(UNR)] — Assessment of the safety case

59. Paragraph 6.3.1.4 b) (GTR) / 8.3.1.4 b) (UNR) (ADS-17)
Subject text:

(GTR) The assessment shall review the manufacturer's safety case for robustness to verify that at least the

following criteria have been met:
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(b) The integrity level used for development, verification, and validation of the ADS and its features is
appropriate to reduce the risk below the unreasonable risk threshold,

(UNR) The approval authority or its designated technical service shall review the manufacturer's safety
case for robustness to verify that at least the following criteria have been met:

(b) The integrity level used for development, verification, and validation of the ADS and its features is
appropriate to reduce the risk below the unreasonable risk threshold,

Explanation:
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