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Abstract

In 2022, the European Commission adopted the first worldwide legislation concerning the type-
approval of the Automated Driving Systems of fully Automated Vehicles, opening the road to their
introduction to the European market. The EU, thus becomes the first market in the world where this
new generation of vehicles can be placed with a complete and unambiguous legislative framework.

To define the conditions for the type-approval of driverless vehicles, the EU Regulation 2022/1426
introduced a series of innovative elements that both industry and the Approval Authorities of the
European Member States have the task to operationalise.

The European Commission launched in 2022 the process of drafting an interpretation of some among
the most innovative aspects of the Regulation. At the beginning of 2024 the first interpretation
document was published (ref. JRC136417) to ensure the establishment of as harmonized as possible
practices across the EU.

The present report is an addendum to the first interpretation document, which includes some
guidance and interpretation material concerning the Safety Management System (SMS) and Remote
Management.

It has been drafted with the active contribution by the experts who compose the Automated and
Connected Vehicles sub-group of the Working Group on Motor Vehicles (MVWG-ACV).

In its final form, the report is composed by two parts. A first part of technical interpretation of the
regulatory text and a second part composed by two appendixes providing examples and relevant
resources to support the operationalization of different aspects of the legislation.
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1 Introduction

1.1 The present document provides information to support the interpretation of the
requirements established in the Commission Implementing Regulation (EU) 2022/1426 on laying
down rules for the application of Regulation (EU) 2019/2144 of the European Parliament and of the
Council as regards uniform procedures and technical specifications for the type-approval of the
Automated Driving System (ADS) of fully automated vehicles (“Regulation” hereinafter). The
document also provides information and guidance on possibilities to comply with those
requirements, and how to provide evidence of such compliance.

1.2. The target audience are manufacturers submitting systems for type-approval, other
organizations involved in the ADS lifecycle, and the Technical Services (TS) / Type Approval
Authorities (TAAs) assessing those systems. The purpose is to facilitate a harmonized interpretation
and implementation of the Regulation.

1.3. The document strictly provides information to support the interpretation of the Regulation;
it does in no form introduce new requirements. Whenever conflicting, the contents of the Regulation
are legally binding.



2 Note regarding evidencing the requirements

2.1. This document is intended to provide support for the interpretation of the Regulation, and
provides indications on what may constitute “acceptable means of compliance” (AMC) for the
Technical Services / Approval Authorities and on the information that manufacturers and other
organizations involved in the ADS lifecycle should supply. It provides information only, it is applicable
on a voluntary basis and it is not intended to be exhaustive, i.e., means of compliance other than
those illustrated here may be acceptable. The document cannot create additional obligations;
moreover, it provides material to assist in understanding what information may be useful in
demonstrating compliance and to contribute to uniform implementation. The AMCs are developed
with the presumption of compliance with the rules, so that it is recognised that conforming to these
AMCs is one acceptable way of complying with the relevant section of the Regulation.

2.2. The standards referenced in the present document that are not referenced in the Regulation
are intended as examples only and do not constitute binding requirements at any level. The same
holds for the text included in the appendixes to the present document. They can be helpful in
implementing the requirements of the Regulation but their use is not mandatory. Depending on the
vehicle type defined by the manufacturer, and the practices and procedures they use, alternative
and/or equivalent concepts may be used and information may be supplied to comply with the
requirements established in the Regulation.

2.3. Alternative and/or equivalent methodologies used to comply with the requirements
established in the Regulation, as well as refinements or nuances of the methodologies after the
implementation, can be introduced as future amendments to update the present document with aim
at contributing to uniform implementation of the Regulation



3 Guidance on the requirements of Regulation 2022/1426
3.1. In the following, paragraph numbers refer to the same articles of the Regulation.

3.2. In the following, text in “italic” recall the original text from the Regulation.

A  Articles of the Regulations

No Guidance included in this document as regards the articles of the regulation expect for the
articles 2, Definitions.

In addition to the definitions in Regulation (EU) 2018/858 and Regulation (EU) 2019/2144, the Article
2 introduces a set of definitions applicable for the regulation EU 2022/1426.

Guidance for the interpretation of definitions 24 and 25 in regards to the remote management are
provided in Appendix 2 - Technical Guidance on Remote Management

B  ANNEX | - Information document for EU type-approval of fully automated
vehicles with regard to their automated driving system

No guidance included in this document as regards this Annex.

C  ANNEX Il - Performance Requirements

1. DDT under nominal traffic scenarios

No guidance included in this document as regards this paragraph.
2. DDT under critical traffic scenarios (emergency operation)
No guidance included in this document as regards this paragraph.
3. DDT at ODD boundaries

No guidance included in this document as regards this paragraph.
4, DDT under failure scenarios

No guidance included in this document as regards this paragraph.
5. Minimal risk manoeuvre (MRM) and Minimal risk Condition (MRC)
No guidance included in this document as regards this paragraph.
6. Human machine interaction

No guidance included in this document as regards this paragraph.
7. Functional and operational safety

No guidance included in this document as regards this paragraph.
8. Cyber security and software updates

No guidance included in this document as regards this paragraph.

9. ADS data requirements and specific data elements for event data recorder for fully
automated vehicles



No guidance included in this document as regards this paragraph.
10. Manual driving mode

No guidance included in this document as regards this paragraph.
11. Operating manual

No guidance included in this document as regards this paragraph.
12. Provisions for periodic roadworthiness tests

No guidance included in this document as regards this paragraph.

D  ANNEX Il - Compliance assessment

Part 1 Traffic scenarios to consider

1. Minimum set of traffic scenarios

No guidance included in this document as regards this paragraph.
2. Scenarios not covered by point 1

Part 2 Assessment of the ADS safety concept and audit of the manufacturer Safety Management
System

1 General

No guidance included in this document as regards this paragraph.
2. Definitions

No guidance included in this document as regards this paragraph.
3. Documentation on the ADS

No guidance included in this document as regards this paragraph.
4. Verification and tests

No guidance included in this document as regards this paragraph.
5. Safety management system (SMS)

This chapter introduces obligations for the manufacturers to establish an SMS to ensure that the
Manufacturer’s safety readiness objectives and on-road performance of the ADS are achieved and in
compliance with all the safety obligations that apply to it.

In this perspective the establishment of the SMS by the manufacturers and the audit by TAA (or TS)
ensure the robustness of the manufacturer’s processes, methodologies, training and tools as
preparatory activity to ensure that the ADS meets the relevant safety requirements throughout the
vehicle lifecycle. Thus the SMS is a preparatory step for the audit, assessment, and testing of the
ADS.

Guidance for this chapter is provided in Appendix 1 - Technical Guidance on SMS

6. Reporting provision



No guidance included in this document as regards this paragraph.

7. Competence of the auditors/assessors

No guidance included in this document as regards this paragraph.

Part 3 Tests

No guidance included in this document as regards this paragraph.

Part 4 Principles for credibility assessment for using virtual toolchain in ADS validation
No guidance included in this document as regards this paragraph.

Part 5: In-service reporting

No guidance included in this document as regards this paragraph.



4 Conclusions

The EU Regulation 2022/1426 has opened the road to the market introduction and deployment of
fully automated vehicles in Europe. It defines minimum safety requirements that vehicles needs to
fulfil and different validation methods to assess their performances. Being the first regulation
developed worldwide for the type-approval of fully automated vehicles, it introduces various
elements of completely innovative character. In order to support ADS developers and Approval
Authorities in the application of the Regulation and in order to ensure that related practices around
the EU may be as harmonized as possible, the European Commission has initiated the process to
provide an interpretation to some of the most innovative aspects of the legislation. The work has
been carried out by the experts of the ACV sub-group of the Working Group on Motor Vehicles,
under the lead of the European Commission. The result of this process is the present report. The
parts of the Regulation for which an interpretation and/or examples and references have been
provided have been identified by the stakeholders involved in the process. In the future, the work
will continue to include additional parts of the Regulation as well as to strengthen and consolidate
the parts dealt with in the present report in the light of the evidence that will be gathered by the
application of the Regulation.
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APPENDIX 1 - Technical Guidance on Safety Management System

The present appendix provides technical guidance on possible approaches to audit the Safety
Management System as prescribed in the Commission Implementing Regulation (EU) 2022/1426,
Annex lll, Part 2, Paragraph 5, and the related Appendices.

Introduction

The audit of the Safety Management System (SMS) is a pre-condition for the type approval of the
ADS. The approach aims to verify that the applicant has in place robust processes, methodologies,
training, and tools to ensure that the system meets the relevant safety requirements throughout the
ADS lifecycle as set out in the Regulation, Annex lll, Part 2, Paragraph 5.1. In a few words, the SMS
serves to control different sources of risks (human, organizational, and technical) in a systematic
way.

The SMS operates systematically by conducting safety management tasks according to a
predetermined strategy and maintaining consistency across the organization and lifecycle processes.
This systematic approach fosters continuous and incremental improvement rather than sudden,
dramatic change.

The systematic nature of an SMS also leads to a focus on processes and includes the necessary
organizational structures, accountabilities, policies, and procedures for the management of safety in
order to promote a strong safety culture and achieve good safety performance?. In this perspective,
the SMS not only deals with new development but also evaluates the work culture like the
organization management system.

Note: The SMS uses strategies similar to quality management in order to reduce safety hazards. In
fact, safety management entails planning, organizing, communicating, and giving instructions, much
like other management tasks. However, SMS is NOT a quality system.

General Considerations

This document is intended to be a guide and the steps described are not obligatory for compliance
with SMS requirements. In this regard, the guideline always uses the term “Organization” instead of
the term “Manufacturer”.

This document provides further guidance and reference to documentation to help
Authorities/Organizations/Assessors on the interpretation and implementation of SMSs. It has been
developed to give a sufficient understanding of SMS concepts and the development of management
policies and processes to implement and maintain an effective SMS.

However, it is important to specify that the SMS is unique to each organization. This also means that
the SMS is scalable so it can be tailored to the size and complexity of the organization.

The document does not provide an exhaustive list of the applicable references.

2 safety ICAO Doc 9859 AN/474 Safety Management Manual
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Definitions

e Accountability refers to an obligation for the safety management that may not be delegated
[Ref. ICAO Annex 19, AVSC00007202107, ISO 9001:2015]

e Just culture means a culture in which people are not punished for actions, omissions, or
decisions that are commensurate with their experience and training, but in which gross
negligence, wilful violations, and destructive acts are not tolerated. [Ref. Regulation (EU) No
376/2014]

e Responsibilities refers to functions and activities that may be delegated [Ref. ICAO Annex 19,
AVSC00007202107, 1ISO 9001:2015]

e Safety Management System is a systematic approach to managing safety, which
encompasses and integrates human, organizational, and technical factors:

o Human component ensuring the ADS lifecycle is monitored by personnel with
appropriate skills, training, and understanding to identify risks and appropriate
mitigation measures while accounting for the possibility of human errors;

o Organizational component procedures and methods that help to manage the
identified risks, understand their relationships and interactions with other risks and
mitigation measures, and help to ensure that there are no unforeseen
consequences;

o Technical component using appropriate tools and equipment. [Ref. GRVA 18-50
Guidelines and recommendations for ADS safety requirements, assessments and test
methods to inform requlatory development]

e Safety culture is the way safety is perceived, valued, and prioritized in an organization [Ref.
ISO 26262-2:2018].

12



Key SMS Components

A high-level description of the SMS components is given in the Regulation, Annex Ill, Part Il,
Paragraph 5.1. This section provides more technical insights into the formulation of a robust SMS.

Any SMS should embody the following four key components3:

1. Safety Policy and Objectives (SPO): the
intention of this component is to create the
basis for the safety practices within the
organization. This goal is achieved through

safety policy, safety roles and responsibilities,
Safety Risk

and organizational safety objectives. Safe"V(F;rPO)fno"b” Management

(SRM):
2. Safety Risk Management (SRM): The intention

of this component is to ensure proactive and
responsive safety risk management. This goal is Safety Assurance
achieved by applying effective safety risk BA):
management practices.

3. Safety Assurance (SA): The intention of this component is to assure that safety objectives are
maintained over the ADS lifecycle and the safety risk controls are effective. The goal is
achieved with the establishment of monitoring practices to measure overall safety
performance as well as proper corrective actions to maintain an acceptable level of safety.

4. Safety Promotion (SP): The intention of this component is to promote safety within and
outside the organization. The goal is achieved with activities that inform interested parties
as well as educate, and heighten the awareness of safety with employees.

While the four components above appear to be separate, it is important to recognize that they are all
interrelated. They can be considered as the four components of a Plan-Do-Check-Act (PDCA)
improvement cycle, which can only function effectively if all four are built on a foundation of a
positive safety culture.

Thus, a structured SMS improves overall safety performance, introduces operational efficiencies,
enhances relations with stakeholders and authorities as well as helps to build a positive safety
culture.

These components have been well established and find wide application across various sectors such
as rail, marine, and aviation, indicating their potential suitability for implementation in the ADS
industry. Therefore, it is anticipated that the components and elements necessary for the safety
management of the ADS can be drawn from these established areas.

3 AVSC Information Report for Adapting a Safety Management System (SMS) for Automated Driving System (ADS) SAE

Level 4 and 5 Testing and Evaluation AVSC00007202107, published on 16/07/2021, available at:
https://www.sae.org/standards/content/avsc00007202107/)
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SMS Documentation

It is expected that SMS be properly documented as of Regulation, Annex Ill, Part Il, Paragraph 5.2. A
possible way to document the SMS is through the creation of a dedicated handbook or manual. This
document should describe (directly or by cross-reference) the organization, the relevant procedures
and the list of products or changes to products to be designed, manufactured, and operated. SMS
documentation should be the key instrument for describing and communicating the approach to
safety for the whole organisation.

The documentation for the SMS may include the following information:
i.  General description of the organization,

ii.  Scope and Applicability of the Safety Management System (e.g. the ADS types within the
scope of the SMS),

iii. Policy and Objectives of the SMS and General Processes (Section A),
iv.  Safety Risk Management (Section B),
V. Safety Assurance (Section C),

vi.  Safety Promotion (Section D).

A dedicated process for amending the handbook as necessary should be also part of the SMS so that
the handbook remains an up-to-date description of the organization, processes, scope and
applicability of the SMS.

In addition to the handbook, SMS operational records in terms of amendments and modifications,
should be included as part of the SMS documentation.

Note: The SMS is focused on the organization rather than the ADS itself. However, the
documentation should indicate the ADS products and services that fall into the scope of the SMS.

14



A. SMS Policy and Objectives and General Processes*

The SMS begins with the organisational safety policy and objectives. The policy defines the principles
upon which the SMS is built and operated. It outlines the strategy for achieving an acceptable level of
safety within the organisation.

The safety policy also helps the organization to engage its people in the culture of safety. It should be
aligned with the organization’s strategic direction, mission, and vision.

The safety policy should:
o Align with the context of the organization to achieve the acceptable level of safety;

o Explicitly state the provision of necessary resources for implementing the SMS and to achieve
the intended results;

o Incorporate appropriate policies and objectives which recognize the safety relevance of any
organization involved in the ADS lifecycle (e.g., contracted suppliers, service providers, or
applicant’s sub-organizations);

o Clearly outline unacceptable behaviours and good practises related to organizational
activities and promote principles of a positive safety culture;

o Be communicated throughout the organization with visible leadership endorsement;

o Reference an emergency plan for timely response to safety-relevant events affecting ADS
safety;

o Acknowledge road vehicle safety risks associated with the operation of the system;
o Define safety objectives which:
- serve as the foundation for safety performance monitoring and measurement;

- undergo periodic review to ensure continued relevance and appropriateness for the
organization.

Some useful references in this regards are:

ISO 9001:2015 - 5.2, ISO 21434:2021- 5.4.1, ISO 10013:2021 - 4.2.2 and 4.2.3, ISO 26262-2:2018 -
5.4.2.1,5.4.2.2, AVSC00007202107 - 5.1, ISO 45001:2018, I1SO 55001:2024, |., CAP 795 Ch.3, EASA
Management System Assessment Tool, Safety ICAO Doc 9859 AN/474 Safety Management Manual,
ERA Guide on SMS requirements, Regulation (EU) No 376/2014.

1. Processes for Safety Governance

The embodiment and deployment of the policy within the organization is facilitated by addressing
some aspects related to:

4 General provisions for the SMS to ensure that effective processes, methodologies, training and tools are in place, up to

date and being followed within the organization throughout the ADS lifecycle are provided in the Regulation, Annex Ill,
Part Il, Paragraph 5.1.
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a) Management commitment

The safety policy should:

O

Include the signature of or equivalent record of approval by the accountable executive, who
is the clearly identifiable individual within the organization who is accountable for
implementing, maintaining, and ensuring the effectiveness of the SMS;

Reflect the organizational and management commitment to safety, encompassing the
promotion of a positive safety culture and the continuous improvement of the SMS's overall
effectiveness.

Management should:

o Take accountability for the effectiveness of the SMS;

O

Ensure the establishment of Safety policy and Safety objectives aligned with the
organization's context and strategic direction;

Ensure the availability of resources required for the SMS;

Ensure the SMS achieves its intended results.

Some useful references in this regards are:

ISO 26262-2:2018 5.4.2.5, 1SO 9001:2015 5.1, 1SO 21434:2021 5.4.1, AVSC00007202107 5.1, CAP 795
Ch.3, EASA Management System Assessment Tool.

b) Roles and responsibilities

As Part of the SMS, the roles and responsibilities play a critical role in effectively managing safety
risks. In this regards, it is important to:

O

O

Designate an accountable executive, who, regardless of other roles, holds the accountability
on behalf of the organization for implementing and maintain an effective SMS;

Establish clear lines of safety accountability across the organization;

Define the responsibilities within the SMS, as well as for other employees with respect to the
organization's safety performance;

Specify the management levels empowered to make decisions concerning the tolerability of
safety risks;

Document and disseminate safety accountability and responsibilities throughout the
organization;

Appoint an SMS manager responsible for implementing and maintaining the SMS.

Some useful references in this regards are:

ISO 26262-2:2018 6.4.2, 1ISO 9001:2015 5.3, AVSC00007202107 5.1. CAP 795 Ch.3, EASA
Management System Assessment Tool.
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2. Policy and Objectives for ADS Lifecycle Support®
From the perspective of the SMS, appropriate management of the ADS lifecycle phases is achieved
through the deployment of the applicable processes/aspects as per Section A.1 during each phase of
the ADS lifecycle. In this regard, additional details concerning the deployment of the SMS during the
ADS lifecycle phases are described below:

a) Roles and Responsibilities

e Safety objectives related to the safety policy are defined;

e Accountability for the ADS lifecycle phase is defined;

e Key safety personnel are identified to properly discharge responsibilities, as example:

o Head of Lifecycle phase, (the tasks and the area of responsibility);

o Safety Manager (the tasks and areas of responsibility);

o Project Manager (the tasks and areas of responsibility);
o Safety personnel, (the tasks and areas of responsibility);
o Independent monitoring/auditing (the tasks and areas of responsibility).

3. Policy and Objectives for Coordination of related management systems

a) Internal Coordination

This point intends to cover aspects that are not a formal part of the SMS, but preparatory for the
establishment of the SMS as well as to ensure effectiveness and maintenance of the SMS. In fact, the
organization is expected to establish, implement and operate several management systems to
achieve its goals. Therefore, it is important that the SMS coordinate with other related management
systems to assure the effectiveness of the SMS itself.

In this regard, the Organization should:

e have in place a Quality Management System (QMS) (e.g., as per IATF 16949 or I1SO 9001 or
equivalent);

e have a proper coordination between SMS and QMS to support the effectiveness of SMS (e.g.,
a Configuration management to ensure unique identification of configuration items and
adequate traceability);

5 Dedicated provisions for the SMS during the design & development and operation are provided in the Regulation,

Annex lll, Part Il, Paragraph 5.2 and 5.4.

17



e have a proper coordination between SMS and other management systems which can affect
the SMS effectiveness, e.g. financial and insurance risk management systems.

Some useful references in this regards are:

I1SO 26262-8: 2018, ISO 9001: 2015, EASA Regulation (EU) No 748/2012, Doc 9859 AN/474.

b) Interactions with organizations involved in the ADS lifecycle®

This point aims to assure that the relevant risks associated with any other organization involved
during the ADS lifecycle are incorporated and the relevant responsibilities are properly discharged.

In this regards, the Organization should:

- Include the management of the interaction with other organizations involved in the ADS
lifecycle in the SMS handbook;

- Establish contracts or agreements with requirements for ensuring safety and clear sharing of
roles and responsibility across the ADS lifecycle;

- ldentify the roles and responsibilities of other organizations involved in the ADS lifecycle in
relation to ADS safety;

- ldentify the procedures, which require coordination and collaboration with other
organizations involved in the ADS lifecycle.

Some useful references in this regards are:

I1SO 26262-8:2028 5, 1SO 9001 2015 8.4, EASA Regulation (EU) No 748/2012.

B. Safety Risk Management

Safety risk management is a core activity that supports the SMS and contributes to achieving the
safety objectives and the intended results of the Organization, as well as the effectiveness of other
organizational processes. The term safety risk management, as opposed to the more generic term
risk management, is meant to restrict itself to the management of safety risks (e.g., without
consideration of factors such as financial, legal, economic, or reputational risks).

Safety risk management must consider the organizational structures, processes & procedures,
people, facilities and environment, as well as the final product and its operations in order to identify
hazards, perform risk analysis, design, implement and monitor effective safety controls. In this
perspective, safety risk management covers both organizational safety risks such as process
deficiency (i.e. process oriented safety risk) and operational risks (i.e. product and deployment
support oriented safety risk) due to hazards, which could reasonably be encountered during the
operations of the ADS.

It must be noted that malfunctioning behaviours of the system (i.e., as per ISO 26262) and hazardous
behaviour caused by the intended functionality or performance limitations of the system (i.e., as per

6 Dedicated provisions for the SMS to ensure suitable arrangements with organizations involved in the ADS life are

provided in the Regulation, Annex Ill, Part I, Paragraph 5.7.
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ISO 21448) are included in this section as part of the design and development provisions of the
lifecycle assessment.

1. Processes for Safety Risk Management’

A proper risk management for SMS should ensure that the following aspects are covered:

The hazards are identified/analysed/recorded;
- The hazard identification is based on a combination of reactive and proactive methods;

- Hazards related to possible accident scenarios, human and organizational factors, processes,
third party organizations are taken into account;

- Therrisk associated with product(s) are evaluated/treated/controlled to an acceptable level;

- Safety risk controls measures are accepted by the Accountable Executive or authorized
delegate;

- Internal safety investigation are conducted;

- The identified safety related events/non compliances are reported and appropriate actions
are taken including (If necessary) changes to the product (linked to Section C.1, Process for
management of changes to the design) and update of the risk assessment of the product;

- Safety risk assessments are kept as current as practicable.

Some useful references in this regard are:
ISO 31000:2018 6.3-6.6, AVSC00007202107 5.2, ISO 26262-2:2018 5.4.3, CAP 795 Ch.4, EASA
Management System Assessment Tool, Regulation (EU) No 748/2012.

2. Risk Management Provisions for ADS Lifecycle support®

a) Design and Development
It is expected that the following areas be covered within the design and development phase:

- documentation concerning the way in which the organization performs all the design and
development activities (reference to SMS Documentation) including:

o How the requirements are captured and verified,

7 General provisions for the SMS to ensure that effective processes, methodologies, training and tools are in place,

up to date and being followed within the organization throughout the ADS lifecycle are provided in the Regulation, Annex

IIl, Part Il, Paragraph 5.1

8 Dedicated provisions for managing the risk during the design & development and operation are provided in the

Regulation, Annex Ill, Part Il, Paragraph 5.2, 5.4 and 5.5.
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o How the Verification and Validation strategies are developed and implemented,
including but not limited to:

= Scenario selection and metrics used to quote scenarios;

= Credibility assessment for virtual toolchain;

= Assessment of the physical testing environment,;

o Design assurance processes

= System Integration level;

= Software level;

= Hardware level.
- Management of functional Safety (e.g., as per 26262:2018).
- Management of the operational safety (e.g., as per AVSC-I-01-2024 and ISO 21448:2021).
- Management of Human Factors (e.g., as ISO 9241-210:2019):

o Use of established procedures to define intended users, user needs, use cases and
interfaces,

o Identification of user-related hazards and develop and implement risk mitigation or
control measures,

o Verify design with user testing (end users),
o Document the whole process with sign-off from human factors experts,
o Monitoring system performance in the field.

Some useful references in this regards are:

ISO 9001:2015 8.3, ISO 26262-3/4/5/6:2018, 1SO 21448:2021, 1SO 9241-210:2019,
AVSC00007202107, EASA Regulation (EU) No 748/2012, EASA Management System Assessment Tool.

b) Production
It is expected that the following areas be covered within the production phase:

- description of the processes deployed to ensure product conformity considering:
o production processes,
o management of working conditions and the environment,
o equipment and tools,
o testequipment,

- Processes to assure robustness of distributed production including:

o existence of a QMS (e.g., as per ISO 9001 or equivalent).
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Some useful references in this regards are:

I1SO 9001:2015 8.5, 1SO 26262-7:2018, AVSC00007202107, EASA Regulation (EU) No 748/2012.

c¢) Operational Phase

It is expected that the following areas be covered within operational phase:

set up processes for confirmation of compliance to the safety requirements in the field. In
particular, the organization should:

- Detect safety relevant gaps (e.g. instance of not compliance and drifting form nominal
performance),

- Monitor safety-relevant incidents/accidents,
- Report occurrences as short term and periodically.
Some useful references in this regards are:

I1SO 9001:2015 9, I1SO 26262-7:2018, AVSC00007202107, EASA Regulation (EU) No 748/2012.

d) Service
It is expected that the following areas be covered for the service phase:

- Instructions for service (e.g., periodic technical inspection/maintenance and repair).
Some useful references in this regards are:

ISO 9001:2015 8.6, ISO 26262-7:2018, AVSC00007202107

e) Decommissioning

It is expected that the following areas be covered for the decommissioning phase:
- Instructions for the decommissioning of the ADS.

Some useful references in this regards are:

SO 9001:2015, ISO 26262-7:2018.
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3. Risk Management Provisions for Coordination®

a) Interaction organizations involved in the ADS lifecycle

This point aims to assure that the relevant risks coming from any organization involved during the
ADS lifecycle are incorporated and the relevant responsibilities are properly discharged.

In this regards, the Organization should:

Specify the manner in which the management system accounts for dependencies that may
exist with any other organization involved in the operation;

Incorporate the risks originating from organizations involved in the ADS lifecycle in the risk
assessment;

Determine the compliance of organizations involved in the ADS lifecycle related
management system (e.g. Quality Management System);

Ensure that organizations involved in the ADS lifecycle have processes to keep up to date
their processes, methodologies, and tools;

Document the manner in which the management system accounts for the acceptability of
safety-related products such as “subsystems/components” designed or manufactured-by
other organizations (e.g., deployment of design assurance requirements to supply chain);

Check of liaison between the applicant and all related organizations (partners or
subcontractors) involved in the production process.

Some useful references in this regards are:

I1SO 26262-8:2028 5, 1SO 9001 2015 8.4, EASA Regulation (EU) No 748/2012.

C. Safety Assurance'®

1. Processes for Safety Assurance

a) Change Management!?

In this regards, the Organization should:

Develop and maintain a process:

9

Dedicated provisions for the SMS to ensure suitable arrangements with organizations involved in the ADS life are

provided in the Regulation, Annex Ill, Part Il, Paragraph 5.7.

10

General provisions for the SMS to ensure that effective processes, methodologies, training and tools are in place,

up to date and being followed within the organization throughout the ADS lifecycle are provided in the Regulation, Annex
IIl, Part Il, Paragraph 5.1

11

The management of changes within SMS is set out in the Regulation, Annex Ill, Part Il, Paragraph 5.8.

22



o toidentify and classify the changes to the SMS that may affect the management of
the safety and;

o toidentify and control the safety risks that may arise from those changes.

- Inform the Authority (or Technical Service) of any change which can affect the relevance of
the certificate of compliance for SMS in a timely manner (i.e., in accordance to the
Organization change management procedure).

Note: This document does not intend to provide a guideline for the classification of the changes to
the SMS but it suggests that changes to the SMS should be classified according to the possible effect
on the scope, processes and execution of SMS. For example, changes could be classified as:

o Minor, in case there is 'no appreciable effect' on SMS scope, processes and execution;
o Major — All other changes are major.
Some useful references in this regards are:

I1SO 26262-2/8:2028, ISO 9001 2015, EASA Regulation (EU) No 748/2012, CAP 795 ch.5, EASA
Management System Assessment Tool.

b) Audit!?

In this regard, the Organization should assure that all practices and procedures related to the SMS
are followed and deviations are recorded and addressed.

Some useful references in this regards are:

I1SO 26262-2/8:2028, ISO 9001 2015, EASA Regulation (EU) No 748/2012, CAP 795 ch.5, EASA
Management System Assessment Tool.

c) SMS Processes Monitoring

In this regard, the Organization should assure the continuing evaluation of the SMS to ensure that it
remains effective. In particular, it is expected that there are indicators (i.e., Key Performance
Indicators) to measure the effectiveness of the activities performed within the SMS to ensure an
acceptable level of product and operational safety.

Some useful references in this regards are:

I1SO 26262-2/8:2028, ISO 9001 2015, EASA Regulation (EU) No 748/2012, CAP 795 ch.5, EASA
Management System Assessment Tool.

12 Dedicated provisions for Audit are provided in the Regulation, Annex Ill, Part I, Paragraph 5.7.
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2. Safety Assurance Provisions for ADS Lifecycle support3

a) Compliance Assurance
- Assurance of independent checking for compliance with the applicable requirements;

- Assurance that all practices and procedure to be applied ADS lifecycle are followed (linked to
Section C.1.b);

- Assurance the continuing evaluation of the ADS lifecycle phases to ensure that it remains
effective (linked to C.1.c);

- Management of design changes to identify, to evaluate and manage the safety risks that may
arise from those changes;

- Assurance of the continuing evaluation and update of functional safety and operational
Safety risk assessment with in-service data;

- Correct and timely transfer of up-to date design data and safety information between design
and production;

- Correct and timely transfer of the information between design and safety risk management.
Some useful references in this regards are:

ISO 26262-2:2018 6.4.9-12, 5.4.3, ISO 9001:2015 9.1, AVSC00007202107 EASA Regulation (EU) No
748/2012, EASA Management System Assessment Tool, CAP 795 Ch.5.

b) Process for Safety Monitoring
It is expected that the following areas be covered:

- Monitoring program aimed at collecting and analysing ADS data to provide evidence of the
in-service safety performance of the vehicle/system;

- ldentifications of areas of operational risk;

- Indicators to verify the safety performance (i.e., Safety Performance Indicators) and confirm
the in-service safety level of the system;

- Indications of safety relevant gaps;
o Referred to performance requirements set by EU 2022/1426,

o Inconsistencies compared to the safety performance declared prior to market
introduction,

13 Dedicated provisions for safety assurance during the risk during the design & development and operation are
provided in the Regulation, Annex Ill, Part Il, Paragraph 5.2, 5.4 and 5.5.
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o Newly discovered significant safety performance issues that pose an unreasonable
risk to safety;

- Effectiveness of any remedial action;

- ldentifications of responsibilities and accountability for ensuring the monitoring of safety
performance.

Some useful references in this regards are:

ISO 26262-7 7.4.1.1, 1SO 21448:2021 13, EASA Regulation (EU) No 748/2012, EASA Regulation (EU)
No 965/2012 — Air Operations, EASA Management System Assessment Tool, CAP 795 Ch.5

Note: This topic is linked to the ISR chapter (ref. Annex Ill, part 5 of EU 2022/1426)

c) Process for Safety Reporting*
It is expected that the following areas be covered:
- Report short term and period occurrences;

- Occurrence analysis and management of potential safety-relevant gaps through corrective
action (linked to Section C.1.a);

- Assurance of correct and timely transfer of the information (linked to Section C.2.a and to
Section B).

Some useful references in this regards are:

ISO 26262-7:2018 7.4.1.1, EASA Regulation (EU) No 376/2014 - Occurrence Reporting, EASA
Regulation (EU) No 748/2012, CAP 795 Ch.5.

Note: This topic is linked to the ISR chapter (ref. Annex Ill, part 5 of EU 2022/1426)

3. Safety Assurance provisions for Coordination®®

a) Interaction organizations involved in the ADS lifecycle

This point aims to assure that the relevant risks coming from any organization involved during the ADS
lifecycle are incorporated and the relevant responsibilities are properly discharged.

14 The reporting mechanism aims also to promote safety

15 Dedicated provisions for the SMS to ensure suitable arrangements with organizations involved in the ADS life are
provided in the Regulation, Annex Ill, Part I, Paragraph 5.7.
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In this regards, the Organization should:

- Assure ongoing conformity of the interactions between the organization and any
organization involved in the ADS lifecycle (linked to section A.3.);

- Check that the organizations involved in the ADS lifecycle conduct regular independent
internal audits in accordance with their relevant management systems and ensure that
relevant information is shared or communicated with the Organization;

- Evaluate the capabilities (i.e. through audits) of the organizations involved in the ADS
lifecycle.

Some useful references in this regards are:

ISO 26262-8:2028 5, ISO 9001 2015 8.4, EASA Regulation (EU) No 748/2012.
D. Safety Promotion'®
1. Processes for Safety Promotion

a) Training and Education?’
These aspects are key factors to proper identify and manage the risks in the scope of the SMS.
In this regards, the Organization should:

- Ensure that the personnel have appropriate levels of skills, competence, and qualification to
perform their duties;

- Promote safety in the Organization through appropriate training programs and education.

In particular, safety training provides an opportunity to reinforce the safety culture. The training is
needed for people as appropriate for their safety roles and responsibilities. This should involve initial
training as well as continued maintenance of competence.

Some useful references in this regards are:
I1SO 26262-2:2018 5.4.4., 1SO 9001:2015 7.2, AVSC00007202107 5.4.2, CAP 795 Ch.6, Regulation (EU)
No 748/2012, EASA Management System Assessment Tool

b) Safety Communication?®

Communications are an essential foundation for the development and maintenance of an adequate
safety culture.

16 General provisions for the SMS to ensure that effective processes, methodologies, training and tools are in place, up to
date and being followed within the organization throughout the ADS lifecycle are provided in the Regulation, Annex Ill, Part
I, Paragraph 5.1

17 The documentation of proper training is mandated in the Regulation, Annex IlI, Part Il, Paragraph 5.1.

18 The communications aspects in SMS are explicitly regulated by Annex IlI, Part II, Paragraph 5.3 (internal
communication)
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Internal Safety communications

In this regards, the Organization should develop and maintain formal means for safety
communications within the departments that:

Ensures personnel are aware of the SMS to a degree commensurate with their positions;

- Communicates safety information effectively;

Provides rationale behind specific safety improvement actions;

Clarifies the reasons for the introduction or modification of safety procedures.
Some useful references in this regards are:

I1SO 26262-2:2018 5.4.2.3, ISO 9001:2015 7.4, ISO/IEC 27001:2013, AVSC00007202107 5.4.2, CAP 795
Ch.6, EASA Management System Assessment Tool.

External Safety communications
In this regards, the Organization should also:

- Establish guidelines delineating when sharing information outside the organization is
necessary, permissible, or restricted;

- Establish and maintain formal channels for safety communications that:

- Transmit safety-critical information;

- Provide rationale for specific safety improvement measures;

- Clarify the reasons behind the introduction or modification of safety procedures;

- Ensure the policy is accessible to relevant stakeholders as deemed appropriate.

Note: this topic also includes the process for the management of short-term and periodic reporting.
Some useful references in this regards are:
1SO 21434:2021 5.4.5, ISO 9001:2015 7.4, AVSC00007202107 5.4.2, EASA Management System
Assessment Tool, CAP 795 Ch.6, Regulation (EU) No 748/2012.

c) Continual Improvement

In this regard, the Organization should continuously try to improve the overall effectiveness of the
SMS using the available data and information with proactive and reactive evaluations.

Note: this process also includes the use of KPls.
Some useful references in this regards are:

ISO 26262-2:2018 5.4.2.6, 1SO 9001:2015 10.3, CAP 795 Ch.5 Regulation (EU) No 748/2012, EASA
Management System Assessment Tool
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2. Safety Promotion for ADS Lifecycle support

a) Communications and Coordination'®

- Effective communication channels between departments related to the achievement of
safety, including cybersecurity and any other relevant disciplines related to the achievement
of ADS safety;

Some useful references in this regards are:

I1SO 26262-2:2018 5.4.3, AVSC00007202107 5.1., CAP 795 Ch.6, Regulation (EU) No 748/2012, EASA
Management System Assessment Tool.

3. Safety Promotion for Coordination 2°

a) Interaction organizations involved in the ADS lifecycle

- Collaborate with any organization involved in the ADS lifecycle, which can contribute to the
safety of the organization's product(s);

- Establish effective communication channels with the organizations involved in the ADS
lifecycle related to the achievement of ADS safety (including communication about any
safety related issue or risk, changes and occurrences which can affect ADS safety).

Some useful references in this regards are:

I1SO 26262-2:2018 5.4.3, 1SO 26262-8:2028 5, AVSC00007202107 5.1., CAP 795 Ch.6, Regulation (EU)
No 748/2012, EASA Management System Assessment Tool, ISO 9001 2015 8.4.

References for SMS

The SMS guides are based on automotive engineering standards, guides, and best practice
documents relevant to safety. It is also based on safety frameworks currently available in comparable
domains and/or industries (e.g. Nuclear, Aviation, Railways). The following sources are listed in the
Reference section.

19 Dedicated provisions for the SMS to ensure effective communications are provided in the Regulation, Annex IlI,

Part Il, Paragraph 5.3

20 Dedicated provisions for the SMS to ensure effective communications are provided in the Regulation, Annex llI,

Part Il, Paragraph 5.3
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APPENDIX 2 - Technical Guidance for the application of EU ADS regulation on
remote management

Introduction

This document provides general information on the overarching concept of remote management for
ADS, which refers to any form of remote interaction with an ADS. The intention is to provide
information aimed at reflecting the diversity of tasks or actions potentially exerted outside a vehicle,
which are presented without providing an exhaustive list of all the concepts, terms and references
related to remote operations.

However, the focus of this document is on providing interpretation and technical guidance on the
Remote Intervention Operator (RIO) and Vicinity Manual Driving as defined in the Commission
Implementing Regulation (EU) 2022/1426, Annex Il and the related Appendices.

All the additional information and concepts, which fall outside the scope to the Regulation (EU)
2022/1426, are provided for information only.

It is worth mentioning that

- the manner in which remote management is performed is constantly evolving, with
companies adopting new technologies and ways of improving transport services,

- the interpretation document does not intend to deal with responsibility issues and legal
aspects of remote intervention.

General Considerations

This document provides further guidance and reference to documentation to help
Authorities/Manufacturers/Assessors on the interpretation and implementation of remote
operations. It has been developed to give sufficient understanding of the remote operation concepts,
mainly intervention, and to provide examples of possible applications as allowed with Commission
Implementing Regulation (EU) 2022/1426.

The document does not provide an exhaustive list of the applicable references.

Structure of the appendix
The appendix is organized in three parts:
- Definitions
- Considerations on Remote Intervention Operator

- Discussion around relevant concepts
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Definitions

The Regulation (EU) 2022/1426 sets the following definitions

- “dynamic driving task (‘DDT’)’ means all real time operational functions and tactical
functions required to operate the vehicle, excluding strategic functions such as trip
scheduling and selection of destinations and waypoints and including without limitation the
following subtasks:

o Lateral vehicle motion control via steering (operational);
o Longitudinal vehicle motion control via acceleration and deceleration (operational);

o Monitoring the driving environment via object and event detection, recognition,
classification, and response preparation (operational and tactical);

o Object and event response execution (operational and tactical);
o Manoeuvre planning (tactical);
o Enhancing conspicuity via lighting, sounding the horn, signalling, gesturing, etc. (tactical).

- ‘on-board operator’ means, where applicable to the ADS safety concept, a person located
inside the fully automated vehicle who may:

a. activate, re-initialise, deactivate the ADS,
b. request the ADS to start an MRM,
c. confirm a manoeuvre proposed by the ADS while the vehicle is at standstill,

d. after an MRM, while the fully automated vehicle is at standstill, request the ADS to
perform safely a low speed manoeuvre limited to 6 km/h with the remaining
performance to evacuate the fully automated vehicle to a nearby preferable location.

e. select or modify the planning of an itinerary or stopping points for the users; or

f. provides assistance in duly identified situations to the passengers of the fully automated
vehicle.

In the above situations, the on-board operator shall not drive the fully automated vehicle and the
ADS shall continue to perform the DDT.

- ‘remote intervention operator’ (RIO) means, where applicable to the ADS safety concept,
person(s) located outside the fully automated vehicle who may remotely achieve the tasks of
the on-board operator provided it is safe to do so.

The remote intervention operator shall not drive the fully automated vehicle and the ADS shall
continue to perform the DDT.

- ‘remote capabilities’ mean capabilities specifically designed to support remote intervention.
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1. Considerations on Remote Intervention Operator
According to those definitions, the term “remote intervention” can be defined as follows:

- Remote intervention means where applicable to the ADS safety concept, an action by a
person located outside the fully automated vehicle who may?*:

(a) activate, re-initialise, deactivate the ADS,
(b) request the ADS to start an MRM,
(c) confirm a manoeuvre proposed by the ADS while the vehicle is at standstill,

(d) after an MRM, while the fully automated vehicle is at standstill, request the ADS to
perform safely a low speed manoeuvre limited to 6 km/h with the remaining performance to
evacuate the fully automated vehicle to a nearby preferable location,

(e) select or modify the planning of an itinerary or stopping points for the users??; or

(f) provides assistance in duly identified situations?? to the passengers of the fully automated
vehicle.

In the above situations, the ADS of the fully automated vehicle shall continue to perform the DDT.

Some part of the remote intervention definition refers to subtasks of the DDT, which belong to the
tactical level of the dynamic driving task. These actions are intended to be a support/input for the
ADS at a “manoeuvreing level”, while the ADS, as per the Regulation (EU) 2022/1426, continues to
perform the entire dynamic driving task, taking into consideration the input provided by the remote
intervention operator.

The tactical input is given in “real-time?*” basis corresponding to seconds (or even minutes). In other
words, any “tactical” input to the system does not directly trigger an operational action from it. The
ADS decides if, when and how to use this input to perform the DDT. Therefore, the Remote
interventions are to be assumed as not safety-critical component to the safety concept of the ADS.

Moreover, some other part of the remote intervention definition includes strategical functions as
soon as it is performed on a real-time basis corresponding to seconds (or even minutes), excluding
strategical functions that are related to fleet monitoring and path planning.

21 The task performed by the RIO are to be considered as safety-related so that they are evaluated as part of the ADS’s
safety concept. The list is neither exhaustive nor minimal of all possible RIO’s actions.

22 The selection or change of the planning of an itinerary or stopping points can be performed by the user as well; in that
case it does not fall into remote intervention strict sense.

23 The duly identified situations as specified by the regulation for remote intervention situations will be specified in the
Safety Concept of the ADS.

24 For the purpose of the interpretation document, real-time the relevant amount of time necessary for the completion
of the specific task over time (be it seconds or milliseconds depending on the related task).

31



The following scheme tries to explain the relationship between the ADS and remote intervention
regarding the driving?.

Figure 1: relationship between the ADS and remote intervention regarding the driving
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Dynamic driving task performed by the ADS
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l\__________________________I

Source: Own elaboration based on McKnight, A. J., & Adams, B. B. (1970)

25 Source: McKnight, A. J., & Adams, B. B. (1970). Driver education task analysis. Volume 1: Task descriptions.
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2. Discussion around relevant concepts

The following concepts are elaborated to support the clarity of this appendix. However, it is
recognised that these concepts cannot reflect agreed terminology and/or do not provide a
comprehensive elaboration of such concepts, but the information provided is considered useful and
sufficient to avoid any misinterpretation of the contents of the appendix.

Various concepts aim at reflecting the diversity of tasks or actions potentially exerted outside a
vehicle. This part of the document, proposes general considerations in order to “map” these
different concepts or terms.

Concept directly taken from the regulation:
- Remote intervention

- Vicinity Manual Driving

General concepts introduced in this annex to reflect the diversity of the tasks potentially exerted
outside a vehicle but not in included in the regulation (EU) 2022/1426:

- Remote supervision?®
- (Remote)? fleet management and service

- Remote driving

2.1. Concepts directly taken from the regulation

2.1.1. Remote intervention

According to the definition derived from the regulation, remote intervention refers to a support, part
of the safety concept, given to the ADS to perform an action, which may include:

- any advice/input to the vehicle concerning a manoeuvre, including a request to start a
minimum risk manoeuvre,

- any request on a non-ADS function that is part of the ADS safety concept,

- any safety-related strategic task (e.g. select or modify the planning of an itinerary or stopping
points for the users),

26 |t is assumed that remote supervision and remote intervention concepts are linked but not interdependent as remote
intervention requires remote supervision but the opposite is wrong. For the right understanding of respective tasks, this
guidance separates both concepts. Within this document “supervision” and “monitoring” are used as synonyms.

27 Some of the tasks allocated to this concept are not performed remotely
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- any safety-related assistance to passengers (e.g. in response of a breakdown).

In any of the above tasks, the remote operator does not in any circumstance perform any of the
operational aspects of the DDT, which are all performed by the ADS. The remote operator can
provide input at tactical and strategic level for the ADS?® to perform autonomously the DDT and to
facilitate trip continuation.

2.1.2. Vicinity manual driving
Regulation (EU) 2022/1426 sets a specific concept of manual driving defined as follows:

- operates in degraded mode (speed equal or below 6 km/h and at no more than 10 meters
from the ADS-equipped vehicle),

- performed outside the vehicle and in the direct vicinity of the vehicle, which means direct
line of sight of the operator

- without seated operator handling a steering wheel.

Within this context, the operator (Vicinity Manual Driver) is for example responsible for driving the
ADS-equipped vehicle to a safer area after a MRM.

2.2. Concepts not included in the regulation

2.2.1. Remote supervision

Remote supervision may refer to the oversight of vehicle operation from beyond line of sight
including on:

- the ADS behaviours/performances (and remote capabilities if part of the ADS safety
concept),

- the status of the vehicle (referring to non-ADS functions),
- the Driving environment,
- the Inner Vehicle environment (including passengers).

Remote supervision is not dedicated to the ADS safety concept only but to the global transport
system, performed continuously or discretely in real time and possibly as a support to remote
intervention.

In the frame of the Regulation (EU) 2022/1426, the oversight of vehicle operation can never be
considered as a necessary task to ensure safety and/or to perform the DDT.

28 Even if the ADS has been given an advice / input by the remote intervention operator, it shall continue to perform all real
time operational functions and tactical functions required by the DDT.
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2.2.2. (Remote) fleet management and Service

(Remote) fleet management and Service refers to tasks supporting the management of a fleet of
ADS-equipped vehicles in driverless operations, which may include, but not limited to:

- Ensuring operational readiness?°.

- Dispatching ADS-equipped vehicles in driverless operation.

- Authorizing each trip3°.

- Providing fleet asset management services to vehicles while in use
- Plan the vehicle repair and maintenance as needed

- Performing non-ADS functions related to the comfort of passengers?® (for example inner
temperature, light, ...)

Remote service and fleet management is not related to remote supervision nor remote intervention.
All of these functions may also be managed on board or remotely through software automation,
rather than by a human being.

2.2.3. Remote driving

Remote driving means real-time performance of the DDT (including real-time braking, steering, and
acceleration) by a driver from out of its direct line of sight. The concept of Remote Driving is
applicable to Vehicle with and without ADS. Remote driving is out of the scope of the Regulation (EU)
2022/1426. Therefore, it is not the purpose of this appendix.

29 |tis recognised that the ADS performs self-check to ensure the ADS operational readiness.

30 This task can be performed by the user as well; in that case it does not fall into fleet management and service.
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2.3. Summary: articulation between remote intervention and larger or close concepts

This part of the document proposes a general approach to “map” different concepts
aforementioned. It mainly serves to provide clarification of possible remote intervention functions by
referring to associated tasks / subtasks rather than carving a general high-level taxonomy in stone.

The articulation among various concepts related to remote management could benefit from the
scheme below (see Table 1), in which concepts are mapped along three main axis:

[1] towards which part of the whole system the function is targeted.
[2] what type of general task is performed.
[3] from where the task is performed.

Vicinity (e.g. road-side, distance < 10 m).

Table 1. Articulation among various concepts related to remote management

Remote
intervention
on ADS

functions

Supervision

Vicinity manual
driving

Remote intervention

Supervision Vicinity manual

driving

Remote intervention
(event/safety-related)

Source: Own elaboration

Legend

Not directly included in the Regulation (EU) 2022/1426
In the scope of the Regulation (EU) 2022/1426

_I Out of the scope of the Regulation (EU) 2022/1426

The following procedure can be used to allocate the remote subtasks, which are not mapped in the
Table 2.

1. What type of general task is performed?

a. Advise/Request and/or Act

31 Remote operator could also send a request to the ADS vehicle to start a MRM and to perform a low speed manoeuvre after
an MRM. However, the ADS shall continue to perform the entire DDT.
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2.

3.

b. Oversee (no action)

Is the task / function towards one or more than one the following aspects? :

a. Functions related to DDT (via ADS or via a human driver),

b. Vehicle’s non-DDT functions

c. Users

d. Service,

From where the task is performed.

a. Remotely,

b. In the vicinity

Monitoring of
driving
behaviours
and
environment

The link between the concepts and their related tasks is provided in the table 2.

Table 2: Relationship between the concepts and their related tasks

Request a MRM or a low
speed manoeuvre after a
MRM or confirm a
manoeuver when the
ADS is at standstill

In-vehicle
Monitoring
(e.g. inner
environment)

Open power operated
doors

Select/confirm a partial
performance mode of
operation under certain
fault conditions

Monitor
passengers’
attitudes /
comfort

Provide assistance in
duly identified situations
specified in the safety
concept of the ADS

Monitor long
range driving
environment
(e.g.
congestion,
demand)

Activate, deactivate, re-
initialize.

Select or modify an
itinerary or stopping
points

Outside
the vehicle

From where?

Manual Driving
and Monitoring of
driving
behaviours and
environment

Act on inner
temperature,
light, ...

Open power
operated doors

Provide
assistance

Roadside
assistance aspects

Outside ( within
10 meters)

Source: Own elaboration
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Legend

Not directly included in the Regulation (EU) 2022/1426
In the scope of the Regulation (EU) 2022/1426

_I Out of the scope of the Regulation (EU) 2022/1426

2.4. Examples

In the scope of the Regulation (EU) 2022/1426 and according to previous concepts characterization,
the following table tries to give some examples.

Table 3. Functions vs Remote Concepts

Situation Description Concept

The remote The ADS-equipped vehicle is about to encounter | Remote intervention
operator issues situations in which it cannot continue normal

a MRM request | operations (e.g. road conditions outside the
ODD). In this situation, the operator could issue
a MRM request, either pro-actively either in
response to a system’s request.

Note: The MRM request is not necessary for
achieving the safety of the ADS-equipped rather
it can enhance the safety. Therefore, the ADS
decides when and how to perform the MRM
Note 2: the situations for issuing an MRM shall
be specified in the Safety Concept of the ADS

The remote The ADS-equipped vehicle stops as the leading Remote intervention
operator vehicle is stopped. Therefore, it plans to change

provides input lane because it consider safe to do so and asks

concerning a for confirmation to the RIO.

manoeuvre The remote operator could provide information

based on operator’s knowledge (e.g. objects on
the roads, lane blocked, lane clean, emergency
lane available) to support the ADS. However, the
ADS decides when and how to perform the
manoeuvre
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Situation

Description

Concept

The remote
operator
requests a
manoeuvre after
an MRM due to
system failure

The ADS-equipped vehicle performs a MRM (e.g.

stops safely) in the centre of the lane due to a
failure of the system as per the ADS's safety
concept. The remote operator could request the
ADS to move to the shoulder to reach a parking
area to facilitate the evacuation of the
passengers.

However, the ADS decides when and how to
perform the manoeuvre

Remote intervention

The remote
operator
provides input
concerning a
manoeuvre after
a MRM due to
lack of
comprehension

The ADS-equipped vehicle performs a MRM (e.g.

stops safely) in the centre of the lane as it does
not understand the encountered conditions
(e.g., not identified objects, road users, etc.).
The remote operator could provide inputs based
on the understanding of the situation. However,
the ADS decides when and how to perform the
manoeuvre.

Remote intervention

The remote The ADS-equipped vehicle is at standstill after a Remote intervention
operator MRM. The remote operator could analyse the
resumes context, check the operating conditions and
operation after check the vehicle’s situation, prior to eventually
an MRM inform the ADS on the possibility to resume
operation.
The user The remote operator dispatches an available Remote fleet

requests a trip
from point A to

ADS-equipped vehicle to meet the user at point
B, supervises the user while on-boarding and

management

point B sets the destination to point B.

The remote A remote operator could decide that a change in | Remote intervention
operator traffic condition warrants for a change of the

changes the planned route to avoid situations that the ADS

destination could have hardship in handling or that could

because of threaten the safety of operations.

traffic conditions

or events Alternatively, the ADS may notify the remote

operators that an unexpected event does not
allow the ADS-equipped vehicle to proceed with
the planned route. The remote operator could
find a new route and inform the ADS so that.

Note: This task is not necessary for achieving the
safety of the ADS-equipped vehicle rather it can
enhance it.

End of service

The operator can select a new itinerary (e.g. to
move the ADS-equipped vehicle to a parking
space to wait for the next trip) because there is
no trip planned next or for maintenance
purposes, and then disengage the ADS.

Remote fleet
management
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Situation Description Concept
The remote The remote operator is responsible for Remote fleet
operator answering users who, for example, have some management
responds to user | concerns. The remote operator answers the
requests users and provides the necessary assistance. In

this instance, the user could be a law

enforcement officer
The remote Where applicable to the ADS safety concept, the | Remote intervention
operator is remote operator is giving passengers real-time
giving passenger | information to support the evacuation of the
assistance vehicle because of an emergency situation.

Reminder: the duly identified situations as

specified by the regulation for remote

intervention situations shall be specified in the

Safety Concept of the ADS
The remote The remote operator responds to any request Remote fleet
operator related to the safe and legal operating management

responds to
legal requests

requirements: for example, legal operating
requirements could foresee that law
enforcement requests are handled by the
remote operator

The remote
operator
responds to an
ADS request

In an unusual situation, the ADS-equipped
vehicle is at standstill and proposes a list of
possible manoeuvres. The remote operator
provides additional information to support the
ADS in choosing the most appropriate
manoeuvre taking into account the global
context.

Remote intervention

Source: Own elaboration
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1. References for Remote Management

These guides are based on automotive engineering standards, guides, and best practice documents
relevant to safety. The list of reference used is listed in the section Reference.
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