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Introduction

1. Advanced Driver Assistance Systems (ADAS) have been developed to support
drivers and enhance road safety through information support, including warnings in safety-
critical situations, and assisting in executing the lateral and/or longitudinal control of the
vehicle temporarily or on a sustained basis during normal driving and when avoiding
collision and/or mitigating the crash severity in critical situations. ADAS are aimed to assist
the drivers, who always remain responsible for vehicle control and shall permanently monitor
the environment and vehicle/system performance.

2. This UN Regulation addresses the Driver Control Assistance Systems (DCAS),
which are a subset of ADAS. DCAS are driver-operated vehicle systems assisting a human
driver in performing vehicle dynamic control via sustained lateral and longitudinal motion-
control support. DCAS, while active, provide support to the driving tasks, and increase
comfort and reduce the drivers’ workload by actively stabilising or manoeuvring the vehicle.
DCAS assist the driver, when operated within the system boundaries, but do not completely
take over the driving task, thus the responsibility remains with the driver. DCAS support
shall not adversely impact road safety and driver control over the vehicle behaviour.

3. Reflecting on the expansion to the market of different enhanced DCAS, this UN
Regulation intends to establish technologically neutral uniform and general provisions
concerning the approval of vehicles equipped with DCAS that may function beyond the
limitations imposed by UN Regulation No. 79.03, and aims to allow the approval of a variety
of driver control assistance features, filling an existing regulatory gap. This UN Regulation
provides minimum safety requirements for any DCAS.

4. According to the standard SAE J3016 (Taxonomy and Definitions for Terms
Related to Driving Automation Systems for On-Road Motor Vehicles), DCAS are treated as
“SAE level 2 according to SAE J3016” (partial automation), systems that are only capable
of performing parts of the vehicle dynamic control, and thus require a driver to perform the
remainder of dynamic control, as well as to supervise the system operation and vehicle
environment.! As such, DCAS, when operated, support — but do not replace — a driver in
performing dynamic control. Providing either only longitudinal or only lateral control
temporarily degrades DCAS automation level from 2 to 1 (driver assistance).

5. While both DCAS and Automated Driving Systems (ADS) of higher automation
levels 3 to 5 according to SAE J3016 provide lateral and longitudinal control on a sustained
basis, only ADS may permit the driver to disengage from the driving task, as only ADS, by
definition, is capable of managing all driving situations reasonably expected within their
Operational Desigh Domain (ODD) without further input from the driver. Instead, DCAS
only assist the driver but never replace the driver. As a consequence, there is no transfer in
the driver’s responsibility for control of the vehicle.

6. The availability of DCAS, and their capability to assist, are constrained by the
defined system operational boundaries. While DCAS is able to detect and respond to common
scenarios within the use case (DCAS feature), the system may not be capable of recognizing
certain environmental conditions, as DCAS are not designed to handle each and every
situation, and it is expected that the driver is always in control of the vehicle.

7. This impact of system boundaries on the system’s ability to fulfil certain
requirements, and the nature of how requirements can be assessed, is reflected by the
language used in this UN Regulation.

(@ Some requirements are expected to be always met, including in all relevant tests. These
provisions are phrased as “the system shall...”;

(b)  Some requirements are such that whilst the system is generally expected to fulfil them,
this might not always be appropriate or achievable under the specific circumstances, or

1 The levels of automation described by SAE J3016 are also included in the reference document
ECE/TRANS/WP29/1140.
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external disturbances may still lead to a varying output. These provisions are phrased
as “the system shall be aim to...”; and

(c) Some requirements are difficult to verify by assessing system performance directly and
are more readily verified by assessing the design of the system, for example by
analysing its control strategies. These provisions are phrased as “the system shall be
designed to...”.

8. Depending on the use case, some DCAS may be able to initiate driving
manoeuvres. When manoeuvres are initiated by the system, the system shall be designed to
follow the national traffic rules. However, when manoeuvres are initiated by the driver,
DCAS only assists the driver in operating the vehicle without ensuring compliance with
national traffic rules. In either case, the responsibility remains with the driver.

9. It is recognized that operation in compliance with traffic rules related to driver-
confirmed or system-initiated manoeuvres might not be fully achievable due to the
complexity and variety of rules across the different countries of operation. The driver‘s
continued involvement in the driving task is deemed to compensate for this.

10. Overreliance of the driver could pose a potential safety risk. The better the
system, the more likely the driver is to trust the system to always function correctly and
decrease the driver’s level of supervision over time (even to the point of confusing the system
with fully automated driving). Therefore, DCAS shall aim to prevent reasonably foreseeable
risks of driver’s misuse or abuse. DCAS shall provide sufficient information to enable the
driver to supervise the assistance provided.

11. DCAS shall be designed to avoid drivers undertaking activities other than
driving over and above those permitted for manual driving before this UN Regulation enters
into force as DCAS require the driver to remain engaged with the driving task. Therefore,
DCAS shall have means to evaluate continuous driver involvement in and supervision of the
vehicle operation. DCAS will monitor the driver engagement (ensuring hands-on wheel or
eyes-on road or even both), evaluate the driver’s involvement and respond to a lack of the
driver’s engagement appropriately by giving distinct warnings to the driver. It will further
bring the vehicle to a complete stop, if the driver had not responded to the system’s warnings
and had not taken necessary control actions. DCAS will monitor for signs of driver
disengagement utilizing a driver monitoring system. However, while this system monitors
for physical signs of disengagement, it is currently not capable of directly assessing cognitive
disengagement.

12. This UN Regulation includes general functional requirements regarding the
system safety at normal operation and the failsafe response in the case of the system failure
or an inability of the driver to confirm the involvement in the vehicle control. The regulatory
provisions cover DCAS interaction with other vehicle assistance systems, description of the
system boundary conditions and the system behaviour when the system boundaries have
been detected to be reached, controllability and the system dynamic control assistance for
different DCAS use cases (features). DCAS and driver interactions are regulated, including
Human-Machine Interface (HMI) in two directions: driver operation of the system and the
system assurance of the driver’s engagement. This UN Regulation establishes requirements
for the specific DCAS features.

13. This UN Regulation establishes more generic compliance assessment methods
compared to those in UN Regulation No. 79.03 (where specific requirements are developed
for each use case). The manufacturer is required to declare an outline of the system design,
which helps informing the Type Approval Authority of the necessary assessment and
verification activities that need to take place. The multi-pillar assessment techniques
compensate uncertainties related to DCAS operational cases that are not directly assessed
and thus cover the assessment of DCAS multiple operational cases. The validation of DCAS
shall ensure that a thorough assessment, considering the functional and operational safety of
the features integrated in DCAS and the entire DCAS integrated into a vehicle, has been
performed by the manufacturer during the design and development processes. The
assessment pillars include the validation of DCAS safety aspects through the enhanced audit
of the manufacturer documentation, physical tests on the test track and public roads and in-
service monitoring of DCAS operation by the manufacturer.
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14, The safe use of DCAS requires appropriate understanding by the driver and the
performance capabilities of DCAS available on the vehicle. The provision of the appropriate
information to the driver is required to avoid potential driver’s misinterpretation,
overestimation, or difficulty with the DCAS/vehicle control. The development of this UN
Regulation showed a necessity to ensure that the driver maintains specific or sufficient
knowledge on the appropriate use of DCAS. This issue touches on the broader topic of
drivers’ education, which can be divided in two directions: (a) the upgrade of the education
and reassessment of drivers to safely operate vehicles equipped with DCAS and (b) the
development of a uniform standard (e.g., 1ISO) setting for DCAS the common HMI,
communication techniques, modes of operation, possibilities of overriding, system messages
and signals, etc. in addition to this UN Regulation. This will ensure a uniformity of HMI for
different DCAS produced by different manufacturers, so that every driver could be prepared
to use different DCAS features in a safe way.

15. This UN Regulation is not intended to establish requirements applicable to
drivers, however, it stipulates the requirements to the educational materials, messages and
signals that the manufacturers of DCAS will need to present to the driver (e.g., for review).
However, this UN Regulation nor the Type Approval Authority cannot guarantee, through
regulatory provisions, that these materials are appropriately reviewed and understood by the
driver.

16. The deployment of DCAS draws attention to the need for a balanced marketing
policy so as not to cause overestimation of DCAS capabilities by the driver, who may believe
that the system performance is more than an assistant system. Referring to misleading terms
in the information materials provided by the manufacturer may lead to driver confusion or
overreliance. In order to avoid this, terms which have been deemed misleading by national
authorities should not be used in DCAS marketing promotion.

Scope

1.1 This UN Regulation applies to the type approval of vehicles of Categories M
and N2 with regard to their Driver Control Assistance Systems (DCAS).

1.2. This UN Regulation does not apply to the approval of vehicles with regard to

their Automatically Commanded Steering Functions (ACSF) or Risk
Mitigation Function (RMF) which have been approved to UN Regulation
No. 79. However, if the manufacturer declares such ACSF or RMF to be part
of DCAS, this UN Regulation applies irrespective of whether it has also been
approved to UN Regulation No. 79.

Definitions

For the purposes of this Regulation:

2.1. “Driver Control Assistance System (DCAS)” means the hardware and software
collectively capable of assisting a driver in controlling the longitudinal and
lateral motion of the vehicle on a sustained basis.

Within this UN Regulation, DCAS is also referred to as “the system”.

2.2. “Vehicle Type with regard to DCAS” means a group of vehicles, which do not
differ in such essential aspects as:

@) The system characteristics and design of DCAS;

(b)  Vehicle features which significantly influence the performances of
DCAS.

2 As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document
ECE/TRANS/WP.29/78/Rev.6, para. 2 -
https://unece.org/transport/standards/transport/vehicle-regulations-wp29/resolutions
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2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

If within the manufacturer's designation of the vehicle type, DCAS consists of
multiple features, some of which optionally may not be fitted on some vehicles,
DCAS with lesser features is deemed to belong to the same vehicle type with
respect to DCAS.

“(DCAS) Feature” means a specific DCAS capability providing assistance to
the driver in defined traffic scenarios, circumstances and system boundaries.

“Dynamic Control” means the real-time performance of operational and
tactical functions required to move the vehicle. This includes controlling the
vehicle’s lateral and longitudinal motion, monitoring the road environment,
responding to events in the road traffic environment, and planning and
signalling for manoeuvres.

For the purpose of this UN Regulation, only a driver is in charge and
responsible for vehicle dynamic control whereas DCAS provides assistance to
carry out operational and tactical functions without limiting the driver’s ability
to intervene at any given time.

“System Boundaries” are those verifiable or measurable limits or conditions
established by a manufacturer up to or within which DCAS or a feature of
DCAS is designed to provide assistance to the driver and those conditions
which impact the system’s ability to operate as intended.

“Driver disengagement” means the system’s determination of the driver’s
current inability to safely execute perception, planning, or decision-making
and to intervene in the operation of DCAS.

“Operational functions” means the basic control actions of the driver required
and taken to move a vehicle and operate its systems, including control of the
vehicle’s lateral and longitudinal motion. Realization of operational functions
implies the driver’s physical operation of the vehicle.

“Tactical functions” means the real-time planning and determination of
manoeuvres by the driver. Tactical functions imply the implementation of the
driver's skills to operate the vehicle within the continuously changing
environment.

“Real-time”” means the actual time during which a process or event occurs.

“Manoeuvre” means a change in the vehicle’s trajectory that leads the vehicle
to at least partially leave its original lane or direction of travel whereby
possibly leading to interaction with other road users.

[A series of manoeuvres can be considered as an individual
manoeuvre providing the manoeuvres follow in succession, without significant
separation, and are related to the completion of one tactical goal (e.g., changing
lanes in combination with navigating an intersection). Distinct manoeuvres in
relation with following a navigation route are not considered as an individual
manoeuvre.]

“Target Lane” means the lane of the travel to which the system intends to
transition the vehicle by performing a manoeuvre.

“Lane Change Procedure (LCP)” means the sequence of operations aimed at
performing a lane change of a vehicle. The sequence comprises the following
operations:

@ Activation of the direction indicator lamps;
(b) Lateral movement of the vehicle towards the lane boundary;
(c) Lane Change Manoeuvre;
(d) Resumption of the stable position of the vehicle in the
lane;
(e) Deactivation of direction indicator lamps.

“Lane Change Manoeuvre (LCM)” is part of the LCP and
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(a) Starts when the outside edge of the tyre tread of the vehicle’s front wheel
closest to the lane markings crosses the outside edge of the lane marking
to which the vehicle is being manoeuvred; and

(b) Ends when the rear wheels of the vehicle have fully crossed the lane
marking.

[2.17. “Off mode of DCAS operation” means a DCAS operational condition, when
the system is prevented from assisting the driver in executing dynamic control
of the vehicle.

2.18. “On mode of DCAS operation” means a DCAS operational condition, when
the system or a DCAS feature has been requested to provide assistance to the
driver in executing dynamic control of the vehicle. In this mode, the system is
either on Stand-by or Active.

2.19. “Stand-by mode of DCAS operation” means a DCAS operational condition,
where the system is switched on, but not generating control output.

2.20. “Active mode of DCAS operation” means a DCAS operational condition, when
the system or a DCAS feature is within its system boundaries and provide
assistance to the driver in executing dynamic control of the vehicle.

2.21. “Imminent collision risk” describes a situation or an event which leads to a
collision of the vehicle with another road user or an obstacle which cannot be
avoided by a braking demand with lower than 5 m/s2.

2.22. “Detection Range” means the distance at which the system can reliably
recognise a target, taking account of the deterioration of components of the
sensing system due to time and usage throughout the lifetime of the vehicle,
and generate a control signal.

2.23. “System/Feature Designed Speed Range” means the adaptive speed range
within which the system or a feature thereof can be active based on the system
design and capability, taking into account traffic and environmental conditions.

2.24. “System-determined road speed limit” means the speed limit determined by the
system through the observation of road signs and signals, based on
infrastructure signals or electronic map data, or both.

2.25. “Driver-set maximum speed” means maximum speed of DCAS operation set
by the driver.

2.26. “Current maximum speed” means the maximum speed up to which the system
will control the vehicle.

2.27. “Failure” means an electrical or non-electrical component which is unable to
perform its intended function.

2.28. “Rx Software Identification Number (RXSWIN) ” means a dedicated identifier,

defined by the vehicle manufacturer, representing information about the type
approval relevant software of the Electronic Control System contributing to
the UN Regulation No. 16X type approval relevant characteristics of the
vehicle.

2.29. “Electronic Control System” means a combination of units, designed to co-
operate in the production of the stated vehicle control function by electronic
data processing. Such systems, often controlled by software, are built from
discrete functional components such as sensors, electronic control units and
actuators and connected by transmission links. They may include mechanical,
electro-pneumatic or electro-hydraulic elements. "The System", referred to
herein, is the one for which type approval is being sought.

2.30. “Software” means the part of an Electronic Control System that consists of
digital data and instructions.

2.31. “Occurrence” means, in the context of DCAS provisions in paragraph 7, a
safety-related action or instance of an arising event or incident involving a
vehicle equipped with DCAS.
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2.32. “Safety-Critical Occurrence” means an occurrence when DCAS or its
respective feature is “On” at the time of a collision event which:

@) Resulted in the injury of at least one person requiring medical
assistance; or

(b) Resulted in the deployment of airbags, non-reversable occupant
restraints and/or vulnerable road user secondary safety system of the DCAS-
equipped vehicle.

2.33. “Controllability” means a measure of the probability that harm can be avoided
when a hazardous condition occurs. This condition might be due to actions by
the driver, the system or by external measures.]

2.34. “Driver Override” means any action taken by the driver to temporarily
intervene on the assistance provided by DCAS through the application of
braking, transmission, accelerator or steering controls.

2.35. "Highway" means a road where pedestrians and cyclists are prohibited and
which, by design, is equipped with a physical separation that divides the traffic
moving in opposite directions.

2.36. “Non-Highway” means a road other than a highway as defined in paragraph
2.35.
2.37. “Automated Driving System (ADS)” means the vehicle hardware and software

that are collectively capable of performing the entire Dynamic Driving Task
(DDT) on a sustained basis.

2.38. “Dynamic Driving Task (DDT)” means the real-time operational and tactical
functions required to operate the vehicle in on-road traffic.

3. Application for approval

3.1. The application for approval of a vehicle type with regard to the DCAS shall
be submitted by the vehicle manufacturer or by the manufacturer’s authorized
representative to the Type Approval Authority of the Contracting Party,
according to the provisions of Schedule 3 of the 1958 Agreement.

3.2. It shall be accompanied by the following documentation (a model of the
information document is provided in Annex 2):

3.2.1. A description of the vehicle type with regard to the items specified in
paragraph 2.2 together with a documentation package as required in Annex 1
which gives access to the basic design of the DCAS and the means by which it
is linked to other vehicle systems, or by which it directly controls output
variables.

3.3. A vehicle representative of the vehicle type to be approved shall be submitted
to the Type Approval Authority or its designated technical service responsible
for conducting the approval tests.

4. Approval

4.1. If the vehicle type submitted for approval pursuant to this UN Regulation
meets the requirements of paragraphs 5 to 10 below, approval of that vehicle
type shall be granted.

4.2. An approval number shall be assigned to each type approved. Its first two digits
(at present 00 for the UN Regulation in its original form) shall indicate the
series of amendments incorporating the technical amendments made to the UN
Regulation at the time of issue of the approval. The same Contracting Party
shall not assign the same number to another type of vehicle.

4.3. Communication including approval of extension of refusal or of withdrawal of
approval or of production definitively discontinued of a vehicle type pursuant
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to this UN Regulation shall be communicated to the Contracting Parties to the
Agreement applying this UN Regulation by means of a form conforming to the
model in Annex 1 to this UN Regulation and documentation supplied by the
applicant being in a format not exceeding A4 (210 x 297mm), and on an
appropriate scale or electronic format.

4.4. There shall be affixed, conspicuously and in a readily accessible place
specified on the approval form, to every vehicle conforming to a vehicle type
approved under this UN Regulation, an international approval mark
conforming to the model described in Annex 3, consisting of either:

44.1. A circle surrounding the letter "E" followed by:

@ The distinguishing number of the country which has granted approval; and

(b) The number of this Regulation, followed by the letter "R", a dash and the
approval number to the right of the circle prescribed in this paragraph;
Or,

4.4.2. An oval surrounding the letters "UI" followed by the Unique Identifier.

4.5. The approval mark shall be clearly legible and be indelible.

4.6. The Type Approval Authority shall verify the existence of satisfactory

arrangements for ensuring effective checks on conformity of production before
type-approval is granted.

General Specifications

The fulfilment of the provisions of this paragraph shall be
demonstrated by the manufacturer to the Approval Authority during the
inspection of the safety approach as part of the assessment to Annex 3 and
according to the relevant tests in Annex 4.

5.1. General Requirements

5.1.1. The system shall be designed to ensure the driver remains engaged with the
driving task, in accordance with paragraph 5.5.4.2.

5.1.2. The manufacturer shall implement strategies to ensure mode awareness and
avoid driver overreliance. This shall be demonstrated by fulfilment of
provisions of paragraphs 5.5.4.

5.1.3. The manufacturer shall take effective measures to guard against reasonably
foreseeable misuse by the driver and unauthorized modification of the system’s
software and hardware components.

5.1.4. The system shall provide the driver a means to safely override or deactivate
the system at any time in accordance with paragraphs 5.5.3.4.

5.1.5. The DCAS-equipped vehicle shall at least be equipped with an Advanced
Emergency Braking System, Lane Departure Prevention and Lane Departure
Warning Systems complying with the technical requirements and transitional
provisions of UN Regulations Nos. 131, 152, 79 (Corrective Steering
Function) and 130, as appropriate for the DCAS-equipped vehicle category.

5.2. DCAS interaction with other vehicle assistance systems

5.2.1. While the system is active, its operation shall not deactivate or suppress the
longitudinal functionality of activated emergency assistance systems (e.g.,
AEBS). In the case of lateral functionality, the system may deactivate or
suppress emergency assistance systems in accordance with the respective
regulations covering this functionality.

5.2.2. Transitions between DCAS and other assistance or automation systems,
prioritization of one over the other, and any suppression or deactivation of
other assistance systems which are intended to ensure the safe and nominal
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5.3.
5.3.1

5.3.2.

5.3.2.1.

5.3.2.2.

5.3.2.3.

5.3.3.

5.3.4.

5.3.5.
5.3.5.1L.

53511

5.3.5.2.

53521

5.3.5.2.2.

5.3.5.3.

5.3.54.

operation of the vehicle shall be described in detail in the documentation
presented to the Type Approval Authority.

Functional requirements

The manufacturer shall describe in detail in the documentation the detection
capabilities of the system relevant to the individual features, especially for
those system boundaries listed in Annex 3, Appendix 3.

The system shall be able to assess and respond to its surroundings as required
to implement the system’s intended functionality, within the system
boundaries and to the extent possible if operating beyond system boundaries.

The system shall aim to avoid disruption to the flow of traffic by adapting its
behaviour to the surrounding traffic in an appropriate safety-oriented way.

If the system detects a risk of collision, it shall aim to avoid or mitigate the
severity of a collision.

Without prejudice to other requirements in this UN Regulation, the system
shall control the longitudinal and lateral motion of the vehicle in order to
maintain appropriate distances from other road users.

The system may activate relevant vehicle systems when necessary and
applicable as appropriate for the system’s operational design (e.g. direction
indicators, activate wipers in case of rain, heating systems, etc.).

The system’s control strategy shall be designed to reduce the risk of collisions
whilst remaining controllable, accounting for the reaction time of the driver,
as per paragraph 5.3.6.

Response to System boundaries

The system shall aim to detect the applicable system boundaries when DCAS
or a feature of DCAS is in ‘On’ mode. If the system identifies that the system
or feature boundary is exceeded, it shall transition into ‘stand-by’ mode and
immediately notify the driver in accordance to the strategies described by the
manufacturer as outlined in paragraph 5.3.5.2. and according to the HMI
requirements defined in paragraph 5.5.4.1.

The system shall terminate assistance to the driver provided by the affected
feature or the system in a controllable way. The assistance termination strategy
shall be described by the vehicle manufacturer and assessed according to
Annex 3.

The manufacturer shall implement strategies to avoid rapid system fluctuations
between ‘stand-by’ and ‘active’ modes.

The manufacturer shall describe in detail, as part of the documentation required
for Section 9, the system boundary conditions for the system and its features,
and the strategies to notify the driver in the event a boundary condition is
detected to be exceeded, being met or being approached (as per paragraph
5.3.5.5).

The description shall at least take into account potentially relevant boundary
conditions as listed in Annex 3, Appendix 3.

The manufacturer shall describe and where reasonable demonstrate the
behaviour of the system, the impact on system performance and how safety is
ensured in case the system or its features remain in active mode beyond these
boundaries.

The manufacturer shall identify those system boundaries that the system is able
to detect and shall describe the means by which the system is capable of
identifying system boundaries.

Any declared system boundary that the system is unable to detect shall be
documented and it shall be justified, to the satisfaction of the Approval
Authority, how the inability to detect does not affect the safe operation of the
system or its features.
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5.3.55.

5.3.6.
5.3.6.1.

5.3.6.2.

5.3.6.3
5.3.6.3.1.

5.3.6.3.2.
5.3.7.
5.3.7.1.
53.7.1.1.

5.3.7.1.1.1

5.3.7.1.2.

5.3.7.1.2.1.

53.7.1.3.

When the activated system identifies that the vehicle is approaching a system
or activated feature boundary, it shall inform the driver of this with appropriate
lead time.

Controllability

The system shall be designed to ensure that control actions by the system
including, but not limited to, those resulting from system failures, reaching
system boundaries or when the system is being switched ‘off> remain
controllable for the driver. This shall take into account the driver’s potential
reaction time, as relevant to the situation, so that the driver intervention can be
safely performed at any time (e.g., during a given manoeuvre).

To ensure controllability, the system shall implement strategies as relevant to
the system’s capabilities, within the defined system boundaries.

Controllability strategies may include, but are not limited to:

€)] Limiting the system’s steering output;

(b) Adjusting the vehicle’s position in the lane of travel;
(c) Determining road type and attributes;

(d) Determining other road user behaviour;

(e) Driver monitoring used.

The manufacturer’s controllability design shall be described in detail to the
Type Approval Authority and shall be assessed according to Annex 3.

Deceleration and Acceleration

When controlled by the system, the vehicle deceleration and acceleration shall
remain manageable for the driver and surrounding traffic, unless increased
levels of deceleration are required to ensure the safety of the vehicle or
surrounding road users.

(Reserved)
System Dynamic Control
Positioning of the vehicle in the lane of travel

The DCAS feature while being in active mode shall assist in keeping the
vehicle in a stable position within its lane of travel.

While being in active mode, the system shall ensure that the vehicle does not
leave its lane of travel for lateral acceleration values specified by the
manufacturer.

The system shall have the capability to adapt the vehicle speed in response to
road curvature in order to achieve this.

The activated feature shall at any time, within the boundary conditions, ensure
that the vehicle does not unintentionally cross a lane marking for lateral
accelerations values to be specified by the manufacturer which shall not exceed
3 m/s? for M1 and N1 category vehicles and 2.5 m/s2 for M2, M3, N2 and N3
category vehicles.

It is recognised that the maximum lateral acceleration values specified by the
vehicle manufacturer may not be achievable under all conditions (e.g.,
inclement weather, different tyres fitted to the vehicle, laterally sloped roads).
The feature shall not deactivate or unreasonably switch the control strategy in
these other conditions.

The moving average over half a second of the lateral jerk generated by the
system shall not exceed 5 m/s®.

The strategy by which the system determines the appropriate speed and
resulting lateral acceleration shall be documented and assessed by the Type
Approval Authority.

11
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53.7.1.4.

5.3.7.2.
5.3.7.2.1.
5.3.7.21.1.

5.3.7.2.1.2.

5.3.7.2.1.3.

5.3.7.2.14.

5.3.7.2.15.
5.3.7.2.16.
5.3.7.2.1.7.
5.3.7.2.18.

5.3.7.2.1.9.

5.3.7.2.1.10.

5.3.7.2.1.11.

5.3.7.2.1.12.

5.3.7.2.2.

5.3.7.2.2.1.

5.3.7.2.2.2.

5.3.7.23.

When the system reaches its boundary conditions set out in paragraph 9.1.3.,
and both in the absence of any driver input to the steering control and when
any the front tyre of the vehicle starts to unintentionally cross a lane marking,
the system shall avoid sudden loss of steering support by providing continued
assistance to the extent possible as outlined in the safety concept of the vehicle
manufacturer. The system shall clearly inform the driver about this system
status by means of an optical warning signal and additionally by an acoustic or
haptic warning signal.

For vehicles of categories M2 M3 N2 and N3, the warning requirement above
is deemed to be fulfilled if the vehicle is equipped with a Lane Departure
Warning System (LDWS) fulfilling the technical requirements of UN
Regulation No. 130.

Manoeuvre
General Requirements

A manoeuvre can be initiated so as long as the driver has commanded the
system to perform the manoeuvre, is given sufficient notice to react and/or has
acknowledged the system’s intention as needed, and is not disengaged.

The system shall only be permitted to perform a manoeuvre if the vehicle is
equipped with detection capabilities with sufficient range to the front, side and
rear with respect to the manoeuvre.

A manoeuvre shall not be initiated if a driver disengagement warning is being
given to the driver.

A manoeuvre shall not be initiated if a risk of collision with another vehicle or
road user is detected in the predicted path of the DCAS vehicle during the
manoeuvre.

A manoeuvre shall be predictable and manageable for other road users.
A manoeuvre shall aim to be one continuous movement.
A manoeuvre shall be completed without undue delay.

Once a manoeuvre has been completed, the system shall resume assisting in
maintaining a stable position in the lane of travel.

In case the vehicle is unexpectedly forced to become stationary during a
planned manoeuvre, the system shall provide at least at least a visual warning
signal to the driver, and may request the driver to resume control.

The system shall indicate driving manoeuvres assisted by the system (e.g., a
lane change or turn) to other road users as per the required convention or as
specifically defined in this Regulation. This shall include the use of the
direction indicator to notify road users of an upcoming lateral manoeuvre.

The system shall ensure the manoeuvre remains controllable for the driver, as
per paragraph 5.3.6., by adapting its longitudinal speed before and during the
manoeuvre.

The manoeuvre shall aim to not cause a collision with another detected vehicle
or road user in the predicted path of the vehicle during the manoeuvre.

General requirements for driver-initiated manoeuvres

The requirements of this paragraph and its subparagraphs apply to systems
capable of performing driver-initiated manoeuvres.

The system shall only initiate the manoeuvre or series of manoeuvres when
explicitly commanded by the driver without prior request by the system, and
when it is safe do so.

The system shall not start the manoeuvres or series of manoeuvres when a
driver disengagement warning is currently being given.

General requirements for driver-confirmed manoeuvres
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The requirements of this paragraph and its subparagraphs apply to the system
capable of performing a driver-confirmed manoeuvres.

5.3.7.2.3.1. The requirements outlined in paragraph 5.5.4.1.8. and subparagraphs shall
apply. In addition, the system shall be designed to ensure that the driver has
sufficient time to confirm that the system may proceed with the manoeuvre or
series of manoeuvres, as appropriate.

5.3.7.2.3.2. A request by the system for the driver to confirm a manoeuvre or series of
manoeuvres shall at least be indicated through a specific visual signal.

5.3.7.2.3.3. Inthe event that the driver does not confirm a request by the system or a driver
disengagement warning is currently being given, the system shall not initiate
the manoeuvre.

5.3.7.2.3.4. A manoeuvre or series of manoeuvres shall only be proposed if there is a
justifiable reason for said manoeuvre or series of manoeuvres.

5.3.7.2.3.5. The system shall not initiate the proposed manoeuvre or series of
manoeuvres, even if already confirmed by the driver, unless the following
conditions are met:

(@)  The target area, lane or path of the manoeuvre is not obstructed;
(b)  The reason for the manoeuvre still exists;

(c)  The target area or lane allows the system to resume stable control after
completing the manoeuvre;

(d)  The manoeuvre is anticipated to be completed before the vehicle comes
to standstill, unless this is necessary for safe navigation or to give way
to other road users;

()] The target area or lane is assessed not to be outside of the system’s
boundaries.

5.3.7.2.3.6. The system shall not propose a manoeuvre if it would knowingly cause other
road users to unreasonably decelerate or evade the vehicle as a consequence of
the manoeuvre.

5.3.7.2.3.7. [The system shall aim to not propose a manoeuvre if it would violate applicable
traffic rules.]

5.3.7.2.3.8. The system shall not propose a manoeuvre if it would lead the vehicle to cross
lane markings which are not permitted to be crossed.

5.3.7.2.4. General requirements for system-initiated manoeuvres

The requirements of this paragraph and its subparagraphs apply to the system
capable of performing a system-initiated manoeuvres.

5.3.7.2.4.1. (Reserved)
5.3.7.3. Driver Unavailability Response

53.7.3.1.  The system shall comply with the technical requirements and transitional
provisions of the 04 or later series of amendments to UN Regulation No. 79
with respect to the Risk Mitigation Function (RMF). In the event that the driver
has been determined to be unavailable following a driver disengagement
warning escalation sequence as defined in paragraph 5.5.4.2.6. and 5.5.4.2.8.,
the system shall appropriately activate the Risk Mitigation Function in order
to come to a safe stop.

5.3.7.3.2. Where the system is equipped with a driver-confirmed or system-
initiated lane change feature, the RMF shall be capable of performing lane
changes during an intervention on a highway. The system shall be designed to
perform lane changes towards a slower or emergency lane where it is possible
and safe to do so, taking into account surrounding traffic and road
infrastructure in order to come to a safe stop.

5.3.7.4. Speed Limit Compliance Assistance

13
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53.7.4.1.

5.3.7.4.2.

5.3.7.43.

5.3.7.4.4.

5.3.74.5.

5.3.7.4.6.

5.3.74.7.

5.3.74.7.1.

5.3.7.4.7.2.

5.3.7.4.7.3.

5.3.7.4.7.3.1.

5.3.7.4.7.3.2.

5.3.7.4.7.3.3.

5.3.7.4.8.

5.3.7.4.9.

5.3.7.4.10.

5.3.7.4.11.

5.3.7.4.12.
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The system shall aim to determine the permitted road speed limit relevant to
the current lane of travel.

The system shall continuously display the system-determined road speed limit
to the driver.

The system and any of its features shall only provide assistance within their
designed speed range.

The maximum speed up to which the system and any of its features provides
assistance shall not exceed the maximum speed limit in the country where the
vehicle is currently operating, or their designed speed range, whichever is
lower.

The current maximum speed the system may assist up to shall be determined
either from:

(@) Driver-set maximum speed;
(b) System-determined road speed limit;

The system shall automatically control the vehicle speed to not exceed the
current maximum speed.

The system shall provide a means for the driver to set a driver-set maximum
speed within the system’s designed speed range.

When the vehicle speed exceeds the system-determined road speed limit, the
system shall provide at least an optical signal to the driver for an appropriate
duration.

The system may incorporate a feature allowing the driver to confirm or reject
any change in current maximum speed before it is implemented by the system.

In the case where there is a change in the system-determined road speed limit
the following shall apply:

The driver shall be given at least an acoustic [or haptic] signal that the system-
determined road speed limit has changed.

If the current maximum speed before the change was a driver set maximum
speed, then the current maximum speed shall automatically change to the new
system-determined road speed limit unless the driver set maximum speed was
lower than the previous system-determined road speed limit and is lower than
the new system-determined road speed limit.

If the current maximum speed before the change was the system-determined
road speed limit, then the current maximum speed shall automatically change
to the new system-determined road speed limit.

Any system-initiated change in vehicle speed due to a changed system-
determined road speed limit shall be controllable to the driver.

The system shall not enable the driver to set a default offset by which the
current maximum speed is supposed to exceed the system-determined road
speed limit.

Technically reasonable tolerances (e.g., related to speedometer inaccuracy)
may be applied to the warning thresholds and operational limits and shall be
declared by the manufacturer to the Type Approval Authority.

For those cases not specifically addressed by the provisions above related to:
@ Driver set speed below the system determined speed limit;
(b) Resumption of control following a lower driver set speed.

The manufacturer shall demonstrate to the Type Approval Authority the
strategies implemented in the system.

The provisions of paragraph 5.3.7.4. shall not be in prejudice to any national
or regional legislations which regulate the speed limit control system.
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5.3.7.5. Safe Headway Assistance

5.3.7.5.1. The system shall support the driver in complying with regulatorily defined
headway according to national traffic rules.

5.3.75.1.1. For M and N vehicles, the requirement in paragraph 5.3.7.5.1 shall be deemed
to be fulfilled if either of the following requirements are met:

5.3.75.1.1.1. The system shall permanently indicate to the driver the current headway
setting.

5.3.7.5.1.1.2. Upon first activation of the system during a run cycle, the system shall provide
information to the driver that the headway configuration is set to a value lower
than 2 seconds, if that is the case.

5.4. System safety response to detected failures

5.4.1. The activated system shall be capable of detecting and responding to electrical
and non-electrical (e.g., sensor blockage, misalignment) failure conditions
affecting the safe operation of the system or its features.

5.4.2. Upon detection of a failure affecting the safe operation of a given feature(s) or
the system as a whole, the control assistance of the affected feature(s) or the
system altogether shall be terminated in a safe manner in accordance with the
manufacturer’s safety concept.

The system shall gradually reduce its control assistance provided by the
affected features(s) or system if it is safe to do so, and inform the driver
according to paragraph 5.5.4.1.

54.2.1 If a failure affects the entire system, the system shall switch to ‘off’ upon
termination of assistance and provide at least an optical failure warning signal
to the driver.

5.4.2.2. The failure affecting the system shall be indicated to the driver with at least an
optical signal unless the system is deactivated by the driver.

5.4.3. The manufacturer shall take appropriate measures (according to paragraph
5.3.6.) to ensure that failures in the system remain controllable by the driver.

5.4.4. If a failure only affects some features, the system operation is permitted to
continue provided that the remaining features are capable of operating in
accordance to this Regulation.

54.4.1 The remaining available features or the absence of those features as a result of
the failure shall be visually indicated to the driver in an easily understandable
manner.

5.4.4.2 If the system is able to provide continued assistance in the case of a failure

disabling a given feature, the manufacturer shall describe which features are
able to operate independently from one another. This shall be assessed
according to Annex 3.

5.4.5. When the driver attempts to switch ‘on’ the system or a feature that is
unavailable due to a failure, the system shall provide a notice to the driver
about the failure and the unavailability of the system or given feature.

5.5. Human-Machine Interface (HMI)
5.5.1. Modes of operation
Diagram of DCAS Modes of Operation as defined under this Regulation:

15
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5.5.2.
5.5.2.1.

5.5.2.2.

5.5.2.3.

5.5.2.4.

5.5.24.1.

5.53.
5.5.3.1.

5.5.3.2.
5.5.3.2.1.

5.5.3.2.2.
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General Requirements

When the system is switched on, specific system features shall be either
‘active’ (generating control outputs) or in ‘stand-by’ (currently not generating
control outputs), while some other system features may remain in “off” mode
and be commanded by a different means.

When the system is switched “off” by the driver, there shall not be an automatic
transition to any system which provides continuous longitudinal and/or lateral
movement of the vehicle.

When the system is ‘active’, sustained longitudinal and lateral control
assistance shall not be provided by any other system other than DCAS, unless
an intervention of an emergency safety system is deemed necessary as
specified in paragraph 5.2.

The HMI shall be designed not to cause mode confusion with other systems
equipped on the vehicle.

Without prejudice to the provisions of UN Regulation No. 121., the vehicle
controls dedicated to the DCAS shall be clearly identified and distinguishable
(e.g., through size, form, colour, type, action, spacing and/or control shape) to
accommodate only the appropriate interactions. This provision aims to
promote correct use and is not intended to prohibit multifunction controls.

Activation, Deactivation and Driver Override

The System shall be “off’ at the initiation of each new start (or run cycle, as
relevant), regardless of what mode the driver had previously selected.

This requirement does not apply when a new engine start (or run cycle, as
relevant) is performed automatically, e.g. the operation of a stop/start system.

Activation

The system shall change its mode from ‘off” to ‘on’ only upon a deliberate
action of the driver.

The system or its features shall only become ‘active’ if all of the following
conditions are met:

@) The driver is in the driver seat and the driver’s safety belt is fastened;

(b) The system is able to monitor the driver’s potential disengagement
with the driving task;

(c) No failure affecting the safe operation of the system has been
detected,;

(d) The system or feature has not detected to be outside of its system
boundaries;

(e) Other safety systems according to paragraph 5.2. are operational.
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5.5.3.3.
5.5.33.1
5.5.33.2.

5.5.3.3.3.

5.5.3.3.4.

5.5.3.4.
5.5.34.1.

55.34.1.1

5.5.34.1.2.

5.5.34.13.

55.34.1.4.

5.5.34.15.

5.54.
554.1.
554.1.1.

The manufacturer shall specify in the documentation additional types of
preconditions enabling the system or its features to become ‘active’, if
applicable.

Deactivation
It shall be possible for the driver to switch the system “off” at any time.

When the driver switches the system or one of its features off, the system or
feature respectively shall go to ‘off” mode.

When the system or a feature thereof has assessed that the preconditions for
being active according to paragraph 5.5.3.2.2. are no longer met, the system or
features shall terminate the control output in a safe and timely manner by either
transitioning to ‘stand-by’, or by switching the system or feature ‘off’, unless
specifically defined otherwise by this Regulation.

The system shall not resume longitudinal control without driver input if the
vehicle comes to a standstill following an intervention by an emergency safety
system (e.g., AEBS).

Driver Override

The system may remain ‘active’, provided that priority is given to the driver
input during the overriding period.

A driver input to the braking control resulting in a higher deceleration than that
induced by the system, shall override any feature associated with the
longitudinal control performed by the system and shall not resume assistance
following such override without a separate action by the driver.

A driver input to the braking control by any braking system (e.g. parking brake)
in order to maintaining the vehicle in standstill, shall override any feature
associated with the longitudinal control performed by the system.

An accelerator input by the driver with a higher acceleration than that induced
by the system shall override longitudinal control assistance provided by the
system. The system shall resume longitudinal control assistance on the basis
of the current maximum speed.

A steering input by the driver shall override any feature associated with the
lateral control assistance performed by the system. The steering control effort
necessary to override shall not exceed 50 N. The system may allow for the
driver to perform minor lateral corrections (e.g. to avoid a pothole).

[If provisions elsewhere in this regulation require the system to no longer
provide longitudinal or lateral assistance in response to driver override, the
manufacturer shall implement strategies to ensure controllability of these
phases of operation.]

Driver Information, Driver Disengagement and Warning Strategies
Driver Information
The system shall inform or warn the driver about:

@ The status of the system or feature: ‘stand-by’ (if applicable), ‘active’,
or when the system is being switched ‘off’;

(b) An ongoing manoeuvre;

(c) The need for the driver to perform a specific action (e.g. apply control,
check indirect vision devices);

(d) If the activated system has detected to have reached the currently
relevant system boundaries, unless already indicated by (a);

(e) A detected upcoming system boundary;

) Detected failures affecting the system or its features;

17
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5.5.4.1.2.

5.5.4.1.3.

5.5.4.14.

5.5.4.1.5.

5.5.4.1.6.

5.5.4.1.7.

5.5.4.1.8.
5.5.4.1.8.1.

5.5.4.1.8.2.

554.109.
55.4.19.1.

5.5.4.19.2.
5.5.4.2.

5.54.2.1.

554211

55.4.2.1.2.

5.5.4.2.2.
5.5.4.2.2.1.

(9) Intended driver-confirmed or system-initiated manoeuvres, or
manoeuvre sequence.

The system messages and signals shall be unambiguous, timely and shall not
lead to confusion.

The system’s messages and signals shall use individual or an appropriate
combination of visual, audio and/or haptic feedback for the given
circumstances.

In the case of multiple messages or signals being offered in parallel, they shall
be subject to prioritization by urgency. Safety-relevant messages and signals
shall be given the greatest urgency. The manufacturer shall list and explain all
system messages and signals in the documentation.

The system’s messages and signals shall be designed to actively encourage
driver understanding of the state of the system, its capabilities and the driver’s
tasks and responsibilities.

The system’s messages and signals shall encourage driver understanding of
system’s intended control outputs.

The system’s overall status indication shall be unambiguously distinguishable
from the status indication of any automated driving system equipped on the
vehicle.

System Messages and Signals for Driver-Confirmed Manoeuvres

The system shall visually inform the driver about a proposed
manoeuvre or series of manoeuvres. If informing about a series of manoeuvres,
then it shall be a combination that is comprehensible to the driver and of a
connected series. The manufacturer shall explain to the Type Approval
Authority the timing at which this information is provided to ensure
appropriate driver response.

The system’s signals and messages shall be designed to avoid driver
complacency or misuse.

System Messages and Signals for System-Initiated Manoeuvres

The provisions 5.5.4.1.8. shall equally apply. Where possible, information
shall be provided at least 3 seconds ahead of a relevant intended manoeuvre or
series of manoeuvres.

(Reserved)
Driver State Monitoring and Warning Strategies

The driver state monitoring system and its warning strategy shall be
documented and demonstrated by the manufacturer to the Approval Authority
during the inspection of the safety concept as part of the assessment to Annex
3 and according to the relevant tests of Annex 4.

Driver Disengagement Monitoring

The system shall be equipped with means to appropriately detect driver
disengagement as specified in the following paragraphs.

The system shall monitor if the driver is motorically (i.e., hand(s) on the
steering control) and visually (e.g. gaze direction and/or head posture)
disengaged.

If visual disengagement determination is detected to be temporarily
unavailable, the system shall not lead the vehicle to leave its current lane of
travel.

General Requirements for Driver Disengagement Warnings

The warning shall guide the driver on the required actions in order to support
appropriate engagement in the driving task.
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554223

5.5.4.2.3.
5.5.4.23.1

The system’s warning and escalation strategy shall consider for and prioritize
warning strategies of simultaneously activated emergency assistance systems
(e.g. AEBS).

Types of Warnings
Hands On Request (HOR)

5.5.4.2.3.1.1. An HOR shall contain at least a continual (continuous or intermittent) visual

5.5.4.23.1.2.

5.5.4.23.2.

5542321

5.5.4.2.3.2.2.

5.5.4.2.3.3.
5.5.4.2.33.1

5542332

5.5.4.24.
554.24.1.

5.5.4.2.5.
5.54.25.1.

55.4.25.2.

5.5.4.252.1

information similar to the presented in the example below.

Text Box

Example 1. Example 2.

An HOR shall be considered confirmed when the driver has placed the hand(s)
on the steering control.

Eyes On Request (EOR)

An EOR shall be a continual visual information in combination with at least
one other modality which are clear and easily perceptible, unless it can be
ensured that the driver has observed the visual information.

An EOR shall, as a minimum, be considered confirmed when the driver is no
longer visually disengaged as per paragraph 5.5.4.2.5.

Direct Control Alert (DCA)

A DCA shall clearly and prominently instruct the driver to immediately resume
either lateral, or lateral and longitudinal unassisted control of the vehicle. It
shall comprise of a visual warning combined with at least one other modality
which are clear and easily perceptible.

A DCA shall, as a minimum, be considered confirmed when the driver has
taken unassisted lateral, or lateral and longitudinal control of the vehicle as
requested by the DCA.

Assessment of Motoric Disengagement

The driver shall be deemed to be motorically disengaged when the driver has
removed their hands from the steering control.

Assessment of Visual Disengagement

The driver state monitoring system shall detect the driver’s visual
disengagement at a minimum based on the detection of the driver’s eye gaze,
or head posture if the driver’s eye gaze cannot be determined.

The driver shall be deemed to be visually disengaged when the driver’s eye
gaze and/or head posture is directed away from any currently driving task
relevant area.

An outline of the driving task relevant areas, and when they are relevant, shall
be specified by the manufacturer in the documentation provided to the Type
Approval Authority. For the purpose of the assessment of visual
disengagement, the dashboard and instrument panel shall not be considered as
a driving task relevant area.

The driver shall be deemed be visually engaged or reengaged following an
aversion of eye gaze or head posture if either are re-directed towards any
currently driving task relevant area for a sufficient duration depending on the
situation. The duration shall be at least 200 milliseconds; however, the
manufacturer may implement shorter durations if these are evidenced to be
required for a given situation.
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5.5.4.253.

5.5.4.2.6.

5.5.4.2.6.1.
55426.11

55.4.26.1.2.

5.5.4.2.6.1.3.
5.5.4.2.6.2.
5.5.4.2.6.2.1.

5.5.4.2.6.2.2.

5.5.4.2.6.2.3.

5.5.4.2.6.3.

This shall be specified by the manufacturer in the documentation provided to
the Type Approval Authority.

The driver state monitoring system’s safety concept shall address the case of
multiple subsequent short aversions of eye gaze or head posture by the driver
(e.g. to address non-driving related tasks such as mobile phone use).

Warning Escalation Sequence

Depending on the safety concept of the system, the warning escalation
sequence described below may start directly at any of the warning stages, skip
any of the warning stages, provide simultaneous warnings, or supress or delay
individual warnings in case another warning is already active.

Hands On Requests

At speeds above 10 km/h a HOR shall be given latest when driver is deemed
motorically disengaged for more than 5 seconds. However,  the
HOR may be delayed for a period of up to 5 seconds as long as the system can
confirm that the driver is not visually disengaged.

In the event of continued disengagement, the HOR request shall be escalated
latest 10 seconds after the initial HOR. The escalated HOR shall contain an
additional acoustic and/or haptic information.

(Reserved for hands-off requirements)
Eyes On Requests

At speeds above 10 km/h an EOR shall be given latest when the driver is
deemed visually disengaged for 5 seconds.

In the event of continued visual disengagement, the system shall escalate the
EOR latest 3 seconds after the initial EOR according to the warning strategy
with increased intensity. This escalation shall always include acoustic and/or
haptic information.

In the event that exceptional driver-, vehicle- or environmental factors affect
the system’s ability to determine visual disengagement, an additional
1.5 seconds extension may be applied in only one instance to the above EOR
timings in the context of a warning escalation sequence. Such factors and
justification for extension shall be specified by the manufacturer and agreed
with the Type Approval Authority.

Direct Control Alerts

5.5.4.2.6.3.1. At the latest 5 seconds following an escalation of the EOR, a DCA shall be

5.5.4.2.6.4.
554264.1

55.4.2.6.5.
55.4.2.7.

5.5.4.2.8.
55.4.28.1.

presented to the driver.
Transition to Driver Unavailability Response

If the system determines the driver to continue to be disengaged
following a warning escalation, the system shall initiate a driver unavailability
response at the latest 10 seconds after the first escalated request or alert.

(Reserved for hands-off requirements)

Additional Strategies for Disengagement Detection and Re-Engagement
Support

The driver state monitoring system shall be equipped with strategies to assess
whether the driver is disengaged in the event that no driver input has been
determined over prolonged periods (e.g. through a negative determination of
driver drowsiness), and implement appropriate countermeasures.

Repeated or Prolonged Driver Disengagement

The manufacturer shall implement strategies to disable activation of the system
for the duration of the start/run cycle when the driver is detected to demonstrate
prolonged insufficient engagement at least when this leads to more than one
driver unavailability response initiations.



ECE/TRANS/WP.29/GRVA/2024/2

5.6. Driver Information Materials

In addition to the user manual the manufacturer shall provide the driver with
clear and easily accessible information (e.g. documentation, video, website
materials) free of charge regarding system operation on the specific vehicle by
the driver. The information shall cover at least the following aspects using
terminology that is understandable by a non-technical audience:

€)] Reminder of the driver’s responsibilities and appropriate use of the
system;

(b) Explanation on how and to which extent the system and its features
assist the driver;

(c) System capabilities and limitations;

(d) System Boundaries;

(e) Modes of operation and transition between modes;

()] Mode transition to other assistance or automated systems, if
applicable;

(9) Driver Disengagement Detection;

(h) Privacy Management when using the system;

() Explanation on how to override the system or its features;

) Human-machine interface (HMI):

(i) Activation and deactivation;

(i) Status indication;

(iii) Messages and signals to the driver and their
interpretation;

(iv) Vehicle behaviour when reaching system boundaries;

(V) Vehicle behaviour when exceeding system boundaries;

(vi) Information on system failures;

(vii) Information on system mode transition to other

assistance or automated systems, if applicable.

In the manufacturer’s documentation, including the educational materials (e.g.
documentation, video, website materials) addressed to consumers, the
manufacturer shall not describe the system in a manner that would mislead the
customer about the capabilities and limits of the system or about its level of
automation.

Additional Specifications for DCAS features

The fulfilment of the provisions of this paragraph shall be demonstrated by the
manufacturer to the Type Approval Authority during the inspection of the
safety approach as part of the assessment to Annex 3 and according to the
relevant tests in Annex 4.

The system shall fulfil the requirements of paragraph 6 where applicable to the
design of the system and relevant to the safety concept, when operated within
its boundary conditions according to paragraphs 5.3.5.2.

6.1. Specific requirements for positioning in the lane of travel
6.1.1. Increased lateral dynamics
6.1.1.1. Notwithstanding the requirements in paragraph 5.3.7.1.2., for M1 and N1

category vehicles, the feature may be permitted to induce higher lateral
acceleration values than 3 m/s? (e.g., in order to not disturb traffic flow),
provided the following conditions are met:
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6.1.1.2.

6.1.2.
6.1.2.1.

6.1.3.

6.1.3.1.

6.1.3.2.

6.1.3.3.

6.1.4.

6.1.4.1.

6.2.
6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.4.1.

@) The system provides visual information to the driver on the upcoming
or ongoing driving situation which may potentially induce higher
lateral acceleration than 3 m/s?; and

(b) There is no disengagement warning being given to the driver; and

(c) The system operation remains predictable and controllable according
to paragraph 5.3.6.; and

(d) The vehicle is travelling at the system-determined road speed limit or
below.

When any of the conditions are no longer met, the system shall implement
strategies to ensure controllability.

The manufacturer shall demonstrate how the provisions of paragraph 6.1.1.1.
are implemented in the system design to the Approval Authority

Merging roads and slip roads on highways

The system shall aim to detect situations where the current lane of travel
merges into another lane of travel (including slip roads), and shall be designed
to ensure safe control in these situations accounting for road users in the
neighbouring lane. If the system is designed to handle such a situation by
performing a manoeuvre, this shall be in accordance with the provisions of this
regulation.

Leaving the lane to form an access corridor for emergency and enforcement
vehicles.

If the system is capable of forming an access corridor for emergency and
enforcement vehicles, the system shall only leave its current lane of travel to
(pre-emptively) form an access corridor where this is required and allowed
according to national traffic rules.

While forming an access corridor, the system shall ensure sufficient lateral and
longitudinal distance to road boundaries, vehicles and other road users.

The vehicle shall return completely to its original lane of travel once the
situation that required this access corridor to be formed has passed.

Lane positioning on roads without lane marking

If the system is designed to perform lane positioning on roads without lane
markings, it shall utilize other sources of information in order to robustly
determine and pursue the appropriate trajectory in respect of other road users.

Specific Requirements for lane changes

A lane change shall only be performed if the system has sufficient information
about its surrounding to the front, side and rear in order to assess the criticality
of that lane change.

A lane change shall not be performed towards a lane intended for traffic
moving in the opposite direction.

During the lane change manoeuvre, the system shall be designed to avoid a
lateral acceleration of more than 1.5 m/s? in addition to the lateral acceleration
generated by the lane curvature and avoid a total lateral acceleration in excess
of 3.5 m/s2.

The moving average over half a second of the lateral jerk generated by the
system shall not exceed 5 m/s®.

A lane change manoeuvre shall only be started if a vehicle in the target lane is
not forced to unmanageably decelerate due to the lane change of the vehicle.

When there is an approaching vehicle.

The system shall be designed to not make an approaching vehicle decelerate at
a higher level than 3 m/s?, A seconds after the system starts the lane change
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6.2.4.2.

6.2.4.3.

6.2.4.4.

6.2.5.

6.2.6.

6.2.7.

6.2.8.

6.2.9.
6.2.9.1.
6.2.9.1.1.

manoeuvre, to ensure the distance between the two vehicles is never less than
that which the DCAS vehicle travels in 1 second.

With:
€)] A equal to:

() 0.4 seconds after the start of the lane change manoeuvre,
provided that the full width of the approaching vehicle was
detected by the DCAS vehicle during its lateral movement for at
least 1.0 second before the lane change manoeuvre starts; or

(i) 1.4 seconds after the start of the lane
change manoeuvre.

When there is no vehicle detected

If no approaching vehicle is detected by the system in the target lane, the
assessment shall be calculated as per paragraph 6.2.4.1. with the assumption
that:

@) The approaching vehicle in the target lane is at a distance from the
DCAS vehicle equal to the actual rearward detection range;

(b) The approaching vehicle in the target lane is travelling with the allowed
maximum speed or 130 km/h, whichever is lower.; and

(c) The full width of the approaching vehicle is detected by the system
during its lateral movement for at least 1 second.

When the target lane has just commenced, this requirement is deemed fulfilled
if there is no vehicle detected along the length of the target lane to the rear.

In case the system decelerates the vehicle during a lane change procedure, this
deceleration shall be factored in when assessing the distance to a vehicle
approaching from the rear, and the deceleration shall not exceed 2 m/s? except
for the purpose of avoiding or mitigating the risk of an imminent collision.

Where there is not sufficient headway time for the vehicle behind at the end of
the lane change procedure, the system shall not increase the rate of deceleration
for a least 2 seconds after the completion of the lane change procedure except
in case this is necessary for nominal operation of the system, or avoiding or
mitigating the risk of an imminent collision.

The manufacturer shall demonstrate how the provisions of paragraph 6.2.4. are
implemented in the system design to the Type Approval Authority.

The system shall generate a signal to activate and deactivate the direction
indicator. The direction indicator signal shall remain active throughout the
whole period of the lane change procedure and shall be deactivated by the
system in a timely manner once the positioning in the lane of travel feature is
resumed, unless the direction indicator control remains fully engaged (latched
position).

A lane change procedure shall be indicated to other road users for at least 3
seconds prior to the start of the lane change manoeuvre. A shorter indication
time is permitted where this is not in violation of national traffic rules in the
country of operation, and sufficient notice of the manoeuvre is nevertheless
given to other road users.

When the lane change procedure is suppressed by the system, it shall clearly
inform the driver by means of an optical signal in combination with either an
acoustic or haptic signal.

Additional requirements for lane changes
Additional requirements for driver-confirmed lane changes

In addition to the requirements of paragraph 6.2.4.1., the system shall aim not
to make an approaching vehicle in the target lane decelerate unless necessary
due to the traffic situation.
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6.2.9.1.2.

6.2.9.2.

6.2.9.2.1.

6.2.9.3.

6.2.9.4.

6.2.9.5.

6.3.
6.3.1.

6.3.2.

6.3.3.

6.3.4.

6.3.5.

Notwithstanding the requirements in paragraph 6.2.4.2. (b), the approaching
vehicle in the target lane is assumed to be travelling with the allowed maximum
speed + 10% or 130 km/h, whichever is lower.

Additional requirements for system-initiated lane changes
(Reserved)

Assisting lane changes on roads where there is no physical separation of traffic
moving in opposite directions.

If the system is designed to assist lane changes on roads where there is no
physical separation of traffic moving in the opposite direction, the system shall
implement strategies to ensure that the lane change procedure is only
performed into or via a lane where the target lane is not designated for
oncoming traffic.

These strategies shall be demonstrated to and assessed by the Technical
Service according to the corresponding tests in Annex 4 during Type Approval.

Assisting lane changes on roads where pedestrians and/or bicycles are not
prohibited.

The system shall only be permitted to perform a lane change on roads with
pedestrians and cyclists if the system is able to avoid causing risk of a collision
with any vulnerable road user (such as pedestrians and cyclists).

Assisting lane changes in situations where the lane change manoeuvre cannot
be started within 7 seconds of the initiation of the lane change procedure.

The time between initiation of the lane change procedure and start of the lane
change manoeuvre is only permitted to be extended beyond 7 seconds where
this is not in violation of national traffic rules.

Specific requirements for other manoeuvres

The provisions of this paragraph apply for manoeuvres which lead the vehicle
to:

(@)  selectalane where this not following the current lane of travel, or a lane
change; or

(b)  navigate a roundabout by entering, navigating and exiting s roundabout;
or

(c) navigate around an object blocking the lane of travel; or
(d)  take aturn (e.g. taking a turn at an intersection); or
(e)  depart or arrive at a parked position.

The system shall be designed to respond to vehicles, road users, infrastructure
or a blocked path ahead which are already within or may enter the planned
trajectory or the corresponding driving environment in order to ensure safe
operation.

The system shall be designed to respond to traffic lights, stop signs, right-of-
way infrastructure (such as zebra crossings or bus stops) and restricted lanes
appropriate to the system’s given lane of travel, or the lane of travel the system
would find itself in as a result of the manoeuvre where this is deemed relevant
for the given manoeuvre and operating domain. (e.g., highway or non-
highway).

The system shall be designed to navigate hillcrests safely and cautiously where
this is deemed relevant for the controllability the given manoeuvre.

If the manoeuvre would potentially lead the system to cross paths with
vulnerable road users crossing the lane of travel (e.g., bike path, crosswalk),
the system shall be designed to respond appropriately to the road users and
infrastructure.



ECE/TRANS/WP.29/GRVA/2024/2

6.3.6.

6.3.7.

6.3.8.
6.3.9.

6.3.9.1.

6.3.9.2.

6.3.9.3.

6.3.9.4.

If the manoeuvre would lead the system to cross paths with crossing traffic
(e.g., when taking a turn) or lead the system to merge with traffic approaching
from a different direction, the system shall be designed to appropriately
respond to these road users (e.g., by giving way).

Where relevant to the manoeuvre, the system shall be designed to detect
restricted lanes of travel (e.g., bus, bike or taxi lanes) and shall aim to refrain
from navigating on such lanes. In the event the system detects that it has
entered into a restricted lane of travel, it shall propose or perform a lane change
procedure to an appropriate lane of travel as appropriate to the system design,
or request the driver to resume manual control.

The system shall aim to respect appropriate right-of-way rules.

[Additional Requirements for navigating around an object blocking the lane of
travel.

Navigating around an object blocking the lane of travel is permitted under the
following circumstances:

@) Driving around a stationary obstacle in the lane;

(b) Passing a slower moving vehicle or road user in or near to the lane with
sufficient lateral distance;

(c) The manoeuvre is required in order to follow a set destination in the
vehicle’s navigation system, if applicable in the system’s design (e.g.,
navigate around speed reductors);

(d) The manoeuvre is instructed by legitimate external sources (e.g., static
and dynamic road signs, road works, emergency or enforcement
instruction, etc.), if applicable to the system’s design.

Other reasons to cross into another lane may be accepted if the manufacturer
presents sufficient information to the Approval Authority and it is determined
that the system would be able to safely operate.

Navigating around an object blocking the lane of travel shall only be permitted
if the system is able to determine the position and movement of other road
users to the rear, side and front where relevant to the specific manoeuvre, and
that there is adequate distance to them to perform the manoeuvre.

The system shall only perform a manoeuvre to cross into another lane of travel
if it is able to confirm that sufficient space is available and there are no
oncoming road users which would impede the system from completing the
manoeuvre by reverting to an appropriate lane of travel.

The system shall not suggest a manoeuvre to the driver, which intends to cross
a solid lane marking unless permitted by the situation (e.g., roadworks).]

Monitoring of DCAS operation

7.1.
7.1.1.

7.1.2.

7.2.
7.2.1.

Monitoring of DCAS Operation

The manufacturer shall maintain processes to monitor safety-critical
occurrences caused by the operation of the system.

To fulfil this provision, the manufacturer shall set up a monitoring program
aimed at collecting and analysing data in order to provide, to the extent
feasible, evidence of the in-service safety performance of the DCAS and
confirmatory evidence of the audit results of the Safety Management
System requirements established in Annex 3 to this Regulation.

Reporting of DCAS operation

Initial notification of Safety-Critical Occurrences
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7.2.1.1.

7.2.1.2.

7.2.2.
7.2.2.1.

7.2.2.2.

7.2.2.3.

7.2.3.
7.2.3.1.

The manufacturer shall notify the Type Approval Authority as soon as
practical about any safety-critical occurrence the manufacturer becomes
aware of, where the system or its features were switched ‘on’, or had been
switched ‘on” within the last 5 seconds before the safety-critical occurrence.

The initial notification may be limited to high-level data (e.g., location,
time, type of accident).

Short-term Reporting of Safety-Critical Occurrences

Following the initial notification, the manufacturer shall investigate
whether the incident was related to DCAS operation and inform the Type
Approval Authority of the results of this investigation as soon as possible.
If the operation of the system was likely one of the causes of the incident,
in addition, the manufacturer shall inform the Type Approval Authority of
intended remedial action(s) addressing DCAS design, if applicable.

If remedial action is required, the Type Approval Authority shall
communicate this information to all Type Approval Authorities.

If the Type Approval Authority is informed of a safety critical occurrence
with a vehicle equipped with DCAS through sources other than a vehicle
manufacturer, such as by other Type Approval Authorities, that Type
Approval Authority may request the manufacturer to provide available
information of the incident in a comprehensive and accessible way as
stipulated in 7.2.1. and 7.2.2.

Periodic Reporting

The manufacturer shall report at least once a year to the Type Approval
Authority on the information deemed to be proper evidence of the intended
operation and safety of the system in the field. The manufacturer shall
report at least the information listed in the table below. Additional
information is subject to agreement between the Type Approval Authority
and the manufacturer.

In the event that the system was subject to significant changes relevant to
the reported information during the reporting period, the report shall
differentiate the changes of the system.

Table 1
Information for Periodic Reporting

Occurrence

1. Safety-critical occurrences known to the manufacturer

2. Number of vehicles equipped with the system, and aggregated distance
driven with the system ‘active’

3. Number of events resulting in a driver unavailability response

4. Number of system-initiated deactivations of the system or its features
due to:

4.a. Detected System failures

4.b. Exceeding system boundaries

4.c. Other (if applicable)

5. Percentage of total distance travelled with a driver-set speed limit above
the system-determined speed limit while the system is active
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8. System Validation

8.1. The validation of the system shall ensure that an acceptable thorough
consideration of functional and operational safety of the features integrated in
the system and the entire system integrated into a vehicle has been performed
by the manufacturer assessed according to Annex 3.

8.2. The validation of the system shall demonstrate that the features integrated in
the system and the entire system meet the performance requirements specified
in paragraphs 5. and 6. of this Regulation

The validation of the system shall include:

(@) Validation of the system safety aspects in accordance with the
requirements of Annex 3;

(b)  Physical tests on the test track and public roads in accordance with the
requirements of Annex 4;

(c)  Monitoring of the system or its features in accordance with the
requirements of paragraph 7.

8.2.1. The validation of the system may include the use of virtual testing and
reporting of metrics produced by virtual testing, such as coverage measurement
and safety metrics. If virtual testing is performed, a credibility assessment as
described in Annex 5 shall be provided to the Type Approval Authority.

9. System Information Data

9.1. The following data shall be provided by the manufacturer, together with the
documentation package required in Annex 3 of this UN Regulation, to the
Type Approval Authority at the time of type-approval.

9.1.1. Specific features according to the classification of paragraph 6 that the system
possesses. The manufacturer is to confirm with an “x” or “Not Applicable”
what domain the feature can operate in, and complete the table as necessary:

Other relevant preconditions
for activation (e.g., lane width,
type of road, time of day,
weather conditions)

Feature System Minimum Speed System Maximum Speed

Positioning in the lane of travel

Driver-initiated lane change
(Please specify variants if any)

Driver-confirmed lane change
(Please specify variants if any)

Other manoeuvres (Please
specify variants if any)

System-initiated lane change

(To be completed by the
manufacturer)

9.1.2. Domains (highway or non-highway), in which the system provides certain
types of assistance as classified under paragraph 9.1.1. The manufacturer is to

confirm with an “x” or “Not Applicable” what domain the feature can operate
in, and complete the table as necessary:

Feature Non-Highway Highway

Positioning in the lane of travel
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Feature Non-Highway Highway
Driver-initiated lane change
(Please specify variants if any)
Driver-confirmed lane change
(Please specify variants if any)
Other manoeuvres (Please
specify variants if any)
System-initiated lane change
(To be completed by the
manufacturer)
9.1.3. The conditions under which the system and its features can be activated and
the boundaries for operation (boundary conditions).
9.1.4. DCAS interactions with other vehicle systems.
9.1.5. Means to activate, deactivate and override the system.
9.1.6. Criteria monitored and the means by which driver disengagement is
monitored.
9.1.7. Dynamic control assistance provided by each feature of the system.
9.1.8. Input other than lane markings the system uses to reliably determine the course

of the lane and continues to provide lateral control assistance in the absence of
a fully marked lane.

Will the system continue to provide lateral

Situation control assistance in those situations? (yes/no) Operating domain requirement

Lane marking(s) listed in UN Highway
Regulation No. 130

Lane marked with only a single Non-Highway
marking

Road edges Non-Highway

Lane demarked by something Non-Highway

other than a lane marking
(parked cars, curb, construction
infrastructure)

(To be completed by the
manufacturer)

10.

Requirements for Software Identification

10.1.
10.1.

10.2.

10.3.

Requirements for Software Identification

For the purpose of ensuring the software of the System can be identified, an
Ri1exSWIN shall be implemented by the vehicle manufacturer. The RisxSWIN
may be held on the vehicle or, if RiexSWIN is not held on the vehicle, the
manufacturer shall declare the software version(s) of the vehicle or single
ECUs with the connection to the relevant type approvals to the Type Approval
Authority.

The vehicle manufacturer shall demonstrate compliance with UN Regulation
No. 156 (Software Update and Software Update Management System) by
fulfilling the requirements and respecting the transitional provisions of the
original version of UN Regulation No. 156 or later series of amendments.

The vehicle manufacturer shall provide the following information in the
communication form of this UN Regulation:




ECE/TRANS/WP.29/GRVA/2024/2

11.

10.4.

10.5.

@) The RisxSWIN;

(b) How to read the RisxSWIN or software version(s) in case the
R16xSWIN is not held on the vehicle.

The vehicle manufacturer may provide in the communication form
of the related Regulation a list of the relevant parameters that will allow the
identification of those vehicles that can be updated with the software
represented by the RigxSWIN. The information provided shall be declared by
the vehicle manufacturer and may not be verified by a Type Approval
Authority.

The vehicle manufacturer may obtain a new vehicle approval for the
purpose of differentiating software versions intended to be used on vehicles
already registered in the market from the software versions that are used on
new vehicles. This may cover the situations where type approval regulations
are updated or hardware changes are made to vehicles in series production. In
agreement with the Type Approval Authority duplication of tests shall be
avoided where possible.

Modification of vehicle type and extension of approval

11.1.

11.1.1.

11.1.2.

Every modification of the vehicle type as defined in paragraph 2.2
of this Regulation shall be notified to the Type Approval Authority which
approved the vehicle type. The Type Approval Authority shall then either:

@) Consider that the modifications made do not have an adverse effect
on the conditions of the granting of the approval and grant an extension of
approval;

(b) Consider that the modifications made affect the conditions of the
granting of the approval and require further tests or additional checks before
granting an extension of approval;

(c) Decide, in consultation with the manufacturer, that a new type-
approval is to be granted; or

(d) Apply the procedure contained in paragraph 11.1.1. (Revision) and,
if applicable, the procedure contained in paragraph 11.1.2. (Extension).

Revision

When particulars recorded in the information documents have changed and the
Type Approval Authority considers that the modifications made are unlikely
to have appreciable adverse effects, the modification shall be designated a
"revision".

In such a case, the Type Approval Authority shall issue the revised pages of
the information documents as necessary, marking each revised page to show
clearly the nature of the modification and the date of re-issue.

A consolidated, updated version of the information documents, accompanied
by a detailed description of the modification, shall be deemed to meet this
requirement.

Extension

The modification shall be designated an "extension™ if, in addition
to the change of the particulars recorded in the information documents,

@) Further inspections or tests are required; or

(b) Any information on the communication document (with the
exception of its attachments) has changed; or
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12.

13.

14,

11.2.

11.3.

(c) Approval to a later series of amendments is requested after its entry
into force.

Confirmation or refusal of approval, specifying the alterations, shall
be communicated by the procedure specified in paragraph 4.3. above to the
Contracting Parties to the Agreement applying this UN Regulation. In
addition, the index to the information documents and to the test reports,
attached to the communication document of Annex 1, shall be amended
accordingly to show the date of the most recent revision or extension.

The Type Approval Authority shall inform the other Contracting
Parties of the extension by means of the communication form which appears
in Annex 1 to this UN Regulation. It shall assign a serial number to each
extension, to be known as the extension number.

Conformity of production

12.1.

12.2.

12.3.

12.4.

12.5.

Procedures for the conformity of production shall conform to the general
provisions defined in Article 2 and Schedule 1 to the Agreement
(E/ECE/TRANS/505/Rev.3) and meet the following requirements:

A vehicle approved pursuant to this UN Regulation shall be so manufactured
as to conform to the type approved by meeting the requirements of
paragraph 5. above;

The Type Approval Authority which has granted the approval may at any time
verify the conformity of control methods applicable to each production unit.
The normal frequency of such inspections shall be once every two years.

The approval granted in respect of a vehicle type pursuant to this UN
Regulation may be withdrawn if the requirements laid down in paragraph 8,
above are not complied with.

If a Contracting Party withdraws an approval, it had previously granted, it shall
forthwith so notify the other Contracting Parties applying this Regulation by
sending them a communication form conforming to the model in Annex 1 to
this UN Regulation.

Penalties for non-conformity of production

13.1.

13.2.

The approval granted in respect of a vehicle type pursuant to this UN
Regulation may be withdrawn, if the requirements laid down in paragraph 12
above are not complied with.

If a Contracting Party withdraws an approval it had previously granted, it shall
forthwith so notify the other Contracting Parties applying this UN Regulation
by sending them a communication form conforming to the model in Annex 1
to this UN Regulation.

Production definitively discontinued

14.1.

14.2.

If the holder of the approval completely ceases to manufacture a type of
vehicle approved in accordance with this UN Regulation, he shall so inform
the Approval Authority which granted the approval, which in turn shall
forthwith inform the other Contracting Parties to the Agreement applying this
Regulation by means of a communication form conforming to the model in
Annex 1 to this UN Regulation.

The production is not considered definitely discontinued if the vehicle
manufacturer intends to obtain further approvals for software updates for
vehicles already registered in the market.
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15. Names and Addresses of Technical Services Responsible for
Conducting Approval Tests and of Type Approval
Authorities

15.1. The Contracting Parties to the Agreement applying this UN
Regulation shall communicate to the United Nations Secretariat® the names
and addresses of the Technical Services responsible for conducting approval
tests and of the Type Approval Authorities which grant approval and to which
forms certifying approval or extension or refusal or withdrawal of approval are
to be sent.

3 Through the online platform (/343 Application™) provided by UNECE and dedicated to the exchange
of such information https://apps.unece.org/WP29_application/
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Annex 1
Communication*
(Maximum format: A4 (210 x 297 mm)
issued by: Name of administration:

Concerning:® Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued
of a vehicle type with regard to steering equipment pursuant to UN Regulation
No. XXX
Approval No. ........c.........
Reason for eXtenSioN OF FEVISION: .......ccociiiireiiie ettt
1. Trade name or mark of VENICIE ..o
2. VENICIE LYPE oot nre s
3. Manufacturer's name and addreSS ..........coeiviireienereine e
4, If applicable, name and address of manufacturer's representative ...........ccccccevvveiennns
5. General construction characteristics of the vehicle:
5.1. Photographs and/or drawings of a representative vehicle: ...........cccccvvevieiiieiiiiiieinns
6. Description and/or drawing of the DCAS: see Section 9.
7. Cyber Security and Software updates
7.1. Cyber Security Type Approval Number (if applicable): ........cccooveviiviiieiiiennnns
7.2. Software Update Type approval number (if applicable): ........ccccoooviiiieiiiiicie,
8. Special requirements to be applied to the safety aspects of electronic control

systems (Annex 3)
8.1. Manufacturers document reference for Annex 3 (including version number): .............
8.2. Information document form (AppendiX t0 ANNEX 3) ......cccoviiirerireeieierene e
9. Technical Service responsible for conducting approval tests .........c.cccoeeerenene.
9.1. Date of report issued by that SEIVICE .........cceriiiiiiiie e
9.2.  (Reference) Number of the report issued by that SEervice.........cocoovviiiniiicii i
10.  Approval granted/extended/revised/refused/withdrawn?

4 Distinguishing number of the country which has granted/extended/refused/withdrawn approval (see
. approval provisions in UN Regulation No. 16X (the number of this UN Regulation)).

Distinguishing number of the country which has granted/extended/refused/withdrawn approval (see
approval provisions in UN Regulation No. 16X (the number of this UN Regulation)).
6 Strike out what does not apply.
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11.  Position of approval mark on VENICIe..........ccccovviviiiiiiiecce e
12, PlACE ..ttt
13, DB ..t
IS o o 4V (PR

15.  Annexed to this communication is a list of documents in the approval file
deposited at the administration services having delivered the approval and which
can be obtained upon request.

Additional information
16. RlexSW| |\ TP

16.1. Information on how to read the RisxSWIN or software version(s) in case the
R16xSWIN is not held on the VEhICIE: .......ccoviviiiiiie e

16.2. If applicable, list the relevant parameters that will allow the identification of
those vehicles that can be updated with the software represented by the
R16xSWIN under the item ahOVE: .......cooiiiiiiii e
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Arrangements of approval marks

Model A
(See paragraph 4.4. of this Regulation)

5

3.#2 16XR - 002439

_Jas

a=8 mmmin

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has, with regard to DCAS, been approved in the Netherlands (E 4) pursuant
to UN Regulation No. 16X under approval No. 002439. The approval number indicates
that the approval was granted in accordance with the requirements of UN Regulation

No. 16X in its original version.

Model B
(See paragraph 4.5. of this Regulation)

16X

002439

31

021628

_Loas

a=8 mm min

The above approval mark affixed to a vehicle shows that the vehicle type
concerned has been approved in the Netherlands (E 4) pursuant to UN Regulations Nos.
16X and 31.7 The approval numbers indicate that, at the dates when the respective
approvals were given, UN Regulation No. 16X was in its original version and UN

Regulation No. 31 included the 02 series of amendments.

7 The second number is given merely as an example.
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Annex 3

Special requirements to be applied to the audit/assessment

1.

2.1.

2.2.

General

This Annex defines the special requirements for documentation, safety by
design and verification with respect to the safety aspects of Electronic
System(s) (paragraph 2.3.) and Complex Electronic Control System(s)
(paragraph 2.4. below) as far as this UN Regulation is concerned.

This Annex does not specify the performance criteria for "The System™ but
covers the methodology applied to the design process and the information
which must be disclosed to the Type Approval Authority or the Technical
Service acting on its behalf (hereafter referred to as Type Approval Authority),
for type approval purposes.

This information shall show that "The System" respects, under non-fault and
fault conditions, all the appropriate performance requirements specified
elsewhere in this UN Regulation and that it is designed to operate in such a
way that it is free of unreasonable safety risks to the driver, passengers and
other road users.

Provisions in this UN Regulation of the form “the system shall...”
must always be complied with. Failure to meet such a requirement during
assessment constitutes a non-compliance with the requirements established by
this UN Regulation.

Provisions in this UN Regulation of the form “the system shall aim to...”
acknowledge that the requirement may not always be achieved (e.g., due to
external disturbances or because it is not appropriate to do so under the specific
circumstances).

Provisions in this UN Regulation of the form “the system shall be designed
to...” acknowledge that testing of system performance is not a comprehensive
way to verify that the requirement is, or is not, complied-with, and that
verification of the requirement will require an assessment of the system design
(e.g. its control strategies).

If during assessment a requirement of the form “shall aim to...” or “shall be
designed to...” is not fulfilled, the manufacturer shall demonstrate to the
satisfaction of the Type Approval Authority why this was the case, and how
the system nevertheless remains free from unreasonable risk.

Definitions
For the purposes of this annex,

"The system" means the hardware and software collectively capable of
assisting a driver in controlling the longitudinal and lateral motion of the
vehicle on a sustained basis. In the context of this Annex, this also includes
any other system covered in the scope of this UN Regulation, as well as
transmission links to or from other systems that are outside the scope of this
UN Regulation, that acts on a function to which this UN Regulation applies.

Within this UN Regulation, the system is also referred to as “Driver Control
Assistance System (DCAS)”.

"Safety Concept" means a description of the measures designed into the
System, for example within the electronic units, as to address system integrity
and thereby ensure safe operation under fault (functional safety) and non-fault
conditions (operational safety) in such a way that it is free of unreasonable
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2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

safety risks to the vehicle occupants and other road users. The possibility of a
fallback to partial operation or even to a backup system for vital vehicle
functions may be a part of the safety concept.

"Electronic Control System" means a combination of units, designed to co-
operate in the production of the stated vehicle control function by electronic
data processing. Such systems, commonly controlled by software, are built
from discrete functional components such as sensors, electronic control units
and actuators and connected by transmission links. They may include
mechanical, electro-mechanical, electro-pneumatic or electro-hydraulic
elements.

"Complex Electronic Control Systems" are those electronic control systems in
which a function controlled by an electronic system may be over-ridden by a
higher-level electronic control system/function. A function which is over-
ridden becomes part of the complex electronic control system, as well as any
overriding system/function within the scope of this UN Regulation. The
transmission links to and from overriding systems/function outside of the
scope of this UN Regulation shall also be included.

"Higher-Level Electronic Control™ systems/functions are those which employ
additional processing and/or sensing provisions to modify vehicle behaviour
by commanding variations in the function(s) of the vehicle control system.
This allows complex systems to automatically change their objectives with a
priority which depends on the sensed circumstances.

"Units" are the smallest divisions of system components which will be
considered in this annex, since these combinations of components will be
treated as single entities for purposes of identification, analysis or replacement.

"Transmission links™ are the means used for inter-connecting distributed units
for the purpose of conveying signals, operating data or an energy supply. This
equipment is generally electrical but may, in some part, be mechanical,
pneumatic or hydraulic.

"Range of control” refers to an output variable and defines the range over
which the system is likely to exercise control.

"Boundary of functional operation” defines the boundaries of verifiable or
measurable limits within which the system is designed to maintain control, as
defined in paragraph 2.6. of Section 2 of this UN Regulation.

Within this UN Regulation, Boundaries of functional operation are also
referred to as “System Boundaries”.

"Safety Related Function™ means a function of "the system" that is capable of
changing the dynamic behaviour of the vehicle. The system may be capable of
performing more than one safety related function.

"Control Strategy" means a strategy to ensure robust and safe operation of the
function(s) of the system in response to a specific set of ambient and/or
operating conditions (such as road surface condition, traffic intensity and other
road users, adverse weather conditions, etc.). This may include the automatic
deactivation of a function or temporary performance restrictions (e.g., a
reduction in the maximum operating speed, etc.).

"Fault" means an abnormal condition that can cause a failure. This can concern
hardware or software.

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

"Unreasonable risk" means the overall level of risk for the vehicle occupants
and other road users which is increased compared to a manually driven vehicle
in comparable transportation services and situations within the system
boundaries.
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2.15.

2.16.

3.1.1

3.2.

"Highway" means a road where pedestrians and cyclists are prohibited and
which, by design, is equipped with a physical separation that divides the traffic
moving in opposite directions.

“Non-Highway” means a road other than a highway as defined in
paragraph 2.15.

Documentation
Requirements

The manufacturer shall provide a documentation package which gives access
to the basic design of the system and the means by which it is linked to other
vehicle systems or by which it directly controls output variables. The
function(s) of the system and the safety concept, as laid down by the
manufacturer, shall be explained. Documentation shall be brief, yet provide
evidence that the design and development has had the benefit of expertise from
all the system fields which are involved. For periodic technical inspections, the
documentation shall describe how the current operational status of the system
can be checked.

The Type Approval Authority shall assess the documentation package to show
that "The System™;

@) Is designed to operate, under non-fault and fault conditions, in such a
way that it is free from unreasonable risk; and

(b)  Respects, under non-fault and fault conditions, all the appropriate
performance requirements specified elsewhere in this UN Regulation;
and

(c)  Was developed according to the development process/method chosen
by the manufacturer according to paragraph 3.4.4.

Documentation shall be made available in two parts:

(@)  The formal documentation package for the approval, containing the
material listed in paragraph 3. (with the exception of that of paragraph
3.4.4.) which shall be supplied to the Type Approval Authority at the
time of submission of the type approval application. This
documentation package shall be used by the Type Approval Authority
as the basic reference for the verification process set out in paragraph 4.
of this Annex. The Type Approval Authority shall ensure that this
documentation package remains available for a period determined in
agreement with the Type Approval Authority. This period shall be at
least 10 years counted from the time when production of the vehicle is
definitely discontinued.

(b)  Additional confidential material and analysis data (intellectual
property) of paragraph 3.4.4. which shall be retained by the
manufacturer, but made open for inspection (e.g., on-site in the
engineering facilities of the manufacturer) at the time of type approval.
The manufacturer shall ensure that this material and analysis data
remains available for a period of 10 years counted from the time when
production of the vehicle is definitely discontinued.

Description of the functions of the system

A description shall be provided which gives a simple explanation of all the
functions, including control strategies, of the system and the methods
employed to achieve the objectives, including a statement of the mechanism(s)
by which control is exercised.

Any described function shall be identified and a further description of the
changed rationale of the function’s operation provided.
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3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.3.

3.3.1L

3.3.2.

3.3.3.

3.3.4.

3.3.5.

Any enabled or disabled safety related functions providing assistance to the
driver as defined in paragraph 2.1. of this UN Regulation, when the hardware
and software are present in the vehicle at the time of production, shall be
declared and are subject to the requirements of this Annex, prior to their use in
the vehicle.

A list of all input and sensed variables shall be provided and the working range
of these defined, along with a description of how each variable affects system
behaviour.

A list of all output variables which are controlled by the system shall be
provided and an explanation given, in each case, of whether the control is direct
or via another vehicle system. The range of control exercised on each such
variable shall be defined.

Limits defining the boundaries of functional operation shall be stated where
appropriate to system performance.

A declaration of the capability of the system and its features according to the
model in Appendix 4 to this Annex shall be provided.

System layout and schematics
Inventory of components.

A list shall be provided, collating all the units of the system and mentioning
the other vehicle systems which are needed to achieve the control function in
question.

An outline schematic showing these units in combination, shall be provided
with both the equipment distribution and the interconnections made clear.

Functions of the units

The function of each unit of the system shall be outlined and the signals linking
it with other units or with other vehicle systems shall be shown. This may be
provided by a labelled block diagram or other schematic, or by a description
aided by such a diagram.

Interconnections

Interconnections within the system shall be shown by a circuit diagram for the
electric transmission links, by a piping diagram for pneumatic or hydraulic
transmission equipment and by a simplified diagrammatic layout for
mechanical linkages. The transmission links both to and from other systems
shall also be shown.

Signal flow, operating data and priorities

There shall be a clear correspondence between transmission links and the
signals carried between units. Priorities of signals on multiplexed data paths
shall be stated wherever priority may be an issue affecting performance or
safety.

Identification of units

Each unit shall be clearly and unambiguously identifiable (e.g. by marking for
hardware and marking or software output for software content) to provide
corresponding hardware and documentation association.

Where functions are combined within a single unit or indeed within a single
computer, but shown in multiple blocks in the block diagram for clarity and
ease of explanation, only a single hardware identification marking shall be
used. The manufacturer shall, by the use of this identification, affirm that the
equipment supplied conforms to the corresponding document.
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3.35.1. The identification defines the hardware and software version and, where the
latter changes such as to alter the function of the Unit as far as this Regulation
is concerned, this identification shall also be changed.

3.4. Safety concept of the manufacturer

3.4.1. The manufacturer shall provide a statement which affirms that the strategy
chosen to achieve the system objectives will not, under non-fault conditions,
prejudice the safe operation of the vehicle.

The manufacturer shall supplement this statement by an explanation showing
in overall terms how the chosen strategy ensures that the system objectives
does not prejudice the safe operation of the systems referred above, and by a
description of the part of the validation plan supporting the statement.

The Type Approval Authority shall perform an assessment to establish that the
manufacturer’s explanation of the chosen strategy is understandable, logical
and that the validation plan is suitable and have been completed.

The Type Approval Authority may perform tests, or may require tests to be
performed, as specified in paragraph 4. below, to verify that “the system”
operates as per the chosen strategy.

3.4.2. In respect of software employed in the system, the outline architecture shall be
explained and the design methods and tools used shall be identified. The
manufacturer shall show evidence of the means by which they determined the
realisation of the system logic, during the design and development process.

3.4.3. The manufacturer shall provide the Type Approval Authority with an
explanation of the design provisions built into the system so as to generate safe
operation under fault conditions. Possible design provisions for failure in the
system are for example:

@) Fall-back to operation using a partial system;
(b)  Change-over to a separate back-up system;
(c) Removal of the high level function.

3.4.3.1. If the chosen provision selects a partial performance mode of operation under
certain fault conditions, then these conditions shall be stated and the resulting
limits of effectiveness defined.

3.4.3.2. If the chosen provision selects a second (back-up) means to realise the vehicle
control system objective, the principles of the change-over mechanism, the
logic and level of redundancy and any built in back-up checking features shall
be explained and the resulting limits of back-up effectiveness defined.

3.4.3.3. If the chosen provision selects the removal of the higher-level function, all the
corresponding output control signals associated with this function shall be
inhibited, and in such a manner as to limit the transition disturbance.

3.4.4. The documentation shall be supported, by an analysis which shows, in overall
terms, how the system will behave on the occurrence of any individual hazard
or fault which will have a bearing on vehicle control performance or safety.

The chosen analytical approach(es) shall be established and maintained by the
manufacturer and shall be made open for inspection by the Type Approval
Authority at the time of the type approval.

The Type Approval Authority shall perform an assessment of the application
of the analytical approach(es). The assessment shall include:

@ Inspection of the safety approach at the concept (vehicle) level with
confirmation that it includes consideration of:

(i) Interactions with other vehicle systems;
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3.4.4.1.

3.4.4.2.

3.5.
3.5.1.

3.5.2.

(i) Malfunctions of the system, within the scope of this UN
Regulation;

(iii)  For functions defined in paragraph 3.2. of this UN Regulation:

- Situations when a system free from faults may create
safety critical risks (e.g. due to a lack of or wrong
comprehension of the vehicle environment);

- Operational and system limitations;
- Reasonably foreseeable misuse by the driver;
- Intentional modification of the system.
(iv)  Cyber-attacks having an impact on the safety of the vehicle.

This approach may be based on a Hazard / Risk analysis appropriate to system
safety.

(b)  Inspection of the safety approach at the system level. This approach
includes top down and bottom-up approach. The safety approach may
be based on Failure Mode and Effect Analysis (FMEA), a Fault Tree
Analysis (FTA) and a System-Theoretic Process Analysis (STPA) or
any similar process appropriate to system functional and operational
safety;

(c) Inspection of the validation plans and results. This validation shall /
may include validation testing appropriate for validation, for example,
Hardware in the Loop (HIL) testing, vehicle on-road operational
testing, or any other testing appropriate for validation.

The assessment shall consist of checks of hazards, faults and failure conditions
chosen by the Type Approval Authority to establish that the manufacturer’s
explanation of the safety concept is understandable, logical and that the
validation plans are suitable and have been completed.

The Type Approval Authority may perform tests or may require tests to be
performed as specified in paragraph 4. to verify the safety concept.

This documentation shall itemize the parameters being monitored and shall set
out, for each failure condition of the type defined in paragraph 3.4.4. of this
Annex, the warning signal to be given to the driver and/or to service/technical
inspection personnel.

This documentation shall describe the measures in place to ensure the system
does not prejudice the safe operation of the vehicle when the performance of
the system is affected by environmental conditions e.g. climatic, temperature,
dust ingress, water ingress, ice packing.

Where this UN Regulation contains particular requirements for the operation
of the system under different environmental conditions, this documentation
shall describe the measures in place to ensure compliance with those
requirements.

Safety Management System (Process Audit)

In respect of software and hardware employed in the system, the manufacturer
shall demonstrate to the Type Approval Authority in terms of a safety
management system that effective processes, methodologies and tools are in
place, up to date and being followed within the organization to manage the
safety and continued compliance throughout the product lifecycle (design,
development, production and operation).

The safety management system shall comprise of the following key
components:
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3.5.3.

3.5.4.

3.5.5.

3.5.6.

3.5.7.

4.1.1.

41.1.1.

4.1.2.

(a)  Safety policy and objectives, which establish safety practices with a
clear safety policy, safety roles and responsibilities, and organizational
safety objectives;

(b)  Safety risk management which aims at managing the risk in a proactive
way;

(c)  Safety assurance to monitor, analyse, and measure overall safety
performance;

(d)  Safety promotion to ensure adequate information, education, and
heighten the safety awareness of employees.

The design and development process shall be established including safety-by-
design, requirements management, requirements’ implementation, testing,
failure tracking, remedy and release.

The manufacturer shall institute and maintain effective communication
channels  between  manufacturer  departments  responsible  for
functional/operational safety, cybersecurity and any other relevant disciplines
related to the achievement of vehicle safety.

The manufacturer shall demonstrate that periodic independent internal process
audits are carried out to ensure that the processes established in accordance
with paragraphs 3.5.1 to 3.5.4. are implemented consistently.

The manufacturer shall put in place suitable arrangements (e.g. contractual
arrangements, clear interfaces, quality management system) with suppliers to
ensure that the supplier safety management system comply with the
requirements of paragraphs 3.5.1. (except for vehicle related aspects like
"operation™), 3.5.2., 3.5.3. and 3.5.5.

This documentation shall outline a system information strategy which aims to
encourage the driver to review information on system operation when the
driver operates the system. (e.g. a regular notification at the start of the drive
cycle when the system is switched “On” inviting the driver to review relevant
materials).

Verification and test

The functional operation of the system, as laid out in the documents required
in paragraph 3., shall be tested as follows:

Verification of the function of the system

The Type Approval Authority shall verify the system under non-fault
conditions by testing a number of selected functions from those declared by
the manufacturer in paragraph 3.2. above.

The verification of the performance of those selected functions shall be
conducted following the manufacturer's test procedures unless a test procedure
is specified in this UN Regulation.

For cases where the system is subject to input signal(s) from systems outside
the scope of this UN Regulation, the test shall be conducted using the test
procedure of the relevant UN Regulation, or by another means that generates
the relevant input signal(s), (e.g. simulation).

For complex electronic systems, these tests shall include scenarios whereby a
declared function is overridden.

The verification results shall correspond with the description, including the
control strategies, provided by the manufacturer in paragraph 3.2.

Verification of the safety concept of paragraph 3.4.

The reaction of the system shall be checked under the influence of a failure in
any individual unit by applying corresponding output signals to electrical units
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41.2.1.

4.2.

421

4.3.

4.4,

or mechanical elements in order to simulate the effects of internal faults within
the unit. The Type Approval Authority shall conduct this check for at least one
individual unit, but shall not check the reaction of "The System" to multiple
simultaneous failures of individual units.

The Type Approval Authority shall verify that these tests include aspects that
may have an impact on vehicle controllability and user information/interaction
(HMI aspects).

The verification results shall correspond with the documented summary of the
failure analysis, to a level of overall effect such that the safety concept and
execution are confirmed as being adequate.

Simulation tools and mathematical models for verification of the safety
concept may be used, in particular for scenarios that are difficult on a test track
or in real driving conditions. Where used for this purpose, such methods shall
be in accordance of Annex 5 of this UN Regulation. The manufacturer shall
demonstrate the scope of the simulation tool, its validity for the scenario
concerned as well as the validation performed for the simulation tool chain
(correlation of the outcome with physical tests).

If virtual testing is performed by the manufacturer, the Type Approval
Authority shall evaluate the declared results provided by the manufacturer, in
particular pertaining to safety metrics and the coverage of the system
boundaries.

The Type Approval Authority shall check a number of scenarios that are
critical for the characterization of HMI functions of the system, as well as to
verify the effective performance of the driver disengagement monitoring and
warning system.

The Type Approval Authority shall also check a number of scenarios that are
critical for controllability of system boundaries by the driver (e.g. object
difficult to detect, when the system reaches its system boundaries, risk of
collision with another road user) as defined in the regulation.

Reporting by Type Approval Authority

The reporting of the assessment by the Type Approval Authority shall be
performed in such a manner that it allows traceability, e.g. versions of
documents inspected are coded and listed in the assessment records.

An example of a possible layout for the assessment form is given in Appendix
1 to this Annex.
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Appendix 1

Model assessment form for electronic systems, and/or complex
electronic systems

Test report NO: ....ovvveviiiiccee
1. Identification
LLLo IMIBKEL o b ettt h et b et n s
1.2, VENICIE Ty PR ettt bbbt
1.3.  Means of system identification on the vehicle: ...,
1.4, Location of that Marking:........c.ccoeiiiiiiiiiee e
1.5. Manufacturer’s name and address:........ccooiruiriiiieriieie e
1.6. If applicable, name and address of manufacturer’s representative:.........coceeererernnnnns
1.7. Manufacturer’s formal documentation package:
Documentation reference NO: ........cccoevvvireiinennns
Date of original iSSUE: ........ccovvireiiiinieiircenens
Date of latest update: ..........cccooeveieieneincnciiens
2. Test vehicle(s)/system(s) description
2.1, General deSCriPLiON: .......ciiiiiiereeiieie ettt e b e
2.2.  Description of all the control functions of the system, including control strategies
(Paragraph 3.2 Of thiS ANNEX): ..c..ciiiiiie s
2.2.1. List of input and sensed variables and their working range including a description the
effect of the variable on system behaviour (Paragraph 3.2.1. of this Annex): .............
2.2.2. List of output variables and their range of control (Paragraph 3.2.2. of this Annex): ..
2.2.2.1. DireCtly CONIOIIEA: .....cooveiiiiiiiceite et
2.2.2.2. Controlled via another vehicle SYStem: ...
2.3.  Description System layout and schematics (Paragraph 3.3. of this Annex):.................
2.3.1 Inventory of components (Paragraph 3.3.1. of this ANNeX): ......cccccvviviiniinineiinennns
2.3.2 Functions of the units (Paragraph 3.3.2. of this ANNeX): ......cccoeviiiniiiiniiireees
2.3.3 Interconnections (Paragraph 3.3.3. of thiS ANNeX): ..o
2.3.4 Signal flow, operating data and priorities (Paragraph 3.3.4. of this Annex): ...............
2.3.5 ldentification of units (hardware & software) (Paragraph 3.3.5. of this Annex): ........
3. Manufacturer’s safety concept
3.1. Manufacturer’s declaration (Paragraph 3.4.1. of this Annex):
The Manufacturer(s) ..o affirm(s) that the system
objectives will not, under non-fault conditions, prejudice the safe operation of the
vehicle.
3.2.  Software (Outline architecture, software design methods and tools used) (Paragraph
3.4.2. OF thiS ANNEX): .ttt bbbttt
3.3.  Explanation of design provisions built into the system under fault conditions

(Paragraph 3.4.3. Of thiS ANNEX): .ociveieeiere e
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3.4.

3.4.1.
3.4.2.
3.5.

3.6.

3.7.

4.1.
4.1.1.
4.1.2.
4.2.
4.2.1.
4.2.2.
4.2.3.
4.3.
44.

Documented analyses of the behaviour of the system under individual fault

Parameters MONITOTEd: ........cccviiiieieece e sre e
Warning Signals generated: .........ccoovviveieiierieie e ns

Description of the measures in place for environmental conditions (Paragraph 3.4.4.2.
(o] (AT AN 11 PSSP

Provisions for the periodic technical inspection of the system (Paragraph 3.1. of this
N 4] 1CY ) SR

Description of the method by which the operational status of the system can be
CRECKEO: .ottt b e bbbt

Verification and Test
Verification of the function of the system (Paragraph 4.1.1. of this Annex): ...............
List of the selected functions and a description of the test procedures used: ...............

Test results verified according to Annex 18 this Annex, paragraph 4.1.1.1. ...Yes/No

Unit(s) tested and their fUNCHION: .......cccvoiiie i
SIMUIALEA TAUIL(S): ©ovveiieiee et e e te e re e e
Test results verified according to this Annex , paragraph 4.1.2. ...(Yes/No).

This test(s) has been carried out and the results reported in accordance with ... to
UN Regulation No. 16X (the number of this UN Regulation) as last amended by the ...
series of amendments.

Type Approval Authority carrying out the test

4.5.

Signed: ..o, Date:

[000] 111111101 OO
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Appendix 2

System design to be assessed during the audit/assessment

1.

2.1.

2.1.1.

2.1.1.1

2.1.1.2.
2.1.13.

2.1.14.

2.1.15.

2.1.1.6.

2.1.2.

2.1.3.

2.1.5.
2.1.6.
2.1.7.
2.1.8.

2.1.9.

2.2.
2.2.1.

2.2.1.1.

2.2.1.2.

2.2.1.3.

Introduction

The following information shall be provided by the manufacturer for assessment by
the Type Approval Authority.

Information related to DCAS in general
Driver Interaction and HMI

How the system is designed to ensure the driver remains engaged with the driving
task, which includes an outline of the driver monitoring system and its warning
strategy (paragraph 5.5.4.2.)

Additional strategies for driver disengagement detection and re-engagement support
(paragraph 5.5.4.2.7.)

Evidence of effectiveness of driver disengagement monitoring and warning strategy

An outline of the driving task relevant areas, and their limits, and applicable values
in the context of determining the driver’s visual disengagement in relation to the
system and its features (paragraph 5.5.4.2.5.2.)

Situations where a shorter duration to determine visual disengagement or
reengagement is required, if applicable (paragraph 5.5.4.2.5.2.1.)

Exceptional driver-, vehicle- or environmental factors and justification to allow for
an extension of EOR timings (paragraph 5.5.4.2.6.2.3.)

Strategies to disable activation of the system in the context of repeated driver
disengagement leading to more than one driver unavailability response (paragraph
55.4.2.8.1)

Measures taken to guard against reasonably foreseeable misuse by the driver and
tampering of the system (paragraph 5.1.3.)

Measures taken to encourage the driver’s understanding of the system’s limitations
and their continued role in the driving task. (paragraph 5.1.2.)

Model of the information provided to users (paragraph 5.6.)
Extract of the relevant part of the owner’s manual
A list of system messages and signals (paragraph 5.5.4.1.4.)

Timings and strategy to inform the driver about a (series of) driver-confirmed
manoeuvres (5.5.4.1.8.1.)

Timings and strategy to inform the driver about a (series of) system-initiated
manoeuvres (5.5.4.1.9.1.)

System Boundaries

The system’s ability to assess and respond to its surroundings as required to
implement the intended functionality (paragraphs 5.3.2. and 5.3.5.)

The boundary conditions of the system and its features, and strategy to notify the
driver when those boundaries are exceeded, being met or approached(paragraph
5.3.2))

The system’s ability to maintain appropriate distances from other road users
(paragraph 5.3.2.3.)

The system’s ability to ensure safety, its behaviour and the impact on system
performance when a feature remains active beyond the system boundaries
(paragraph 5.3.5.2.2.)
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2.2.2.

2.2.3.

2.3.
2.3.1.

2.3.2.
2.3.3.

The boundaries for detection capabilities for the system and individual features
(paragraph 5.3.1.)

Evidence of continued safe operation of the system or its features when the system
is unable to detect a declared system boundary (paragraph 5.3.5.4.)

System operation

If/how the system adapts its behaviour to respond to identified safety risk of a
collision (paragraph 5.3.2.2.)

Additional preconditions for DCAS activation (paragraph 5.5.3.2.2.)
The system’s controllability design (paragraphs 5.3.4 and 5.3.6.)

2.3.3.1. Strategies ensuring controllability when the system no longer provides longitudinal

2.3.4.

2.3.5.

2.3.6.

4.2.

4.3.

4.4,

4.5.

or lateral assistance in response to driver override (paragraph 5.5.3.4.1.5.)

Description of any transitions between DCAS and other assistance or automation
systems, their prioritization of one over the other, and any suppression or
deactivation of other assistance systems to ensure safe and nominal operation
(paragraph 5.2.2.)

Technically reasonable tolerances to warning thresholds and operational limits
(paragraph 5.3.7.5.10.)

An outline of the system’s ability to provide continued assistance in the case of a
failure disabling a given feature (paragraph 5.4.4.)

Information related to System Dynamic Control

The strategy by which the system determines appropriate speed and resulting lateral
acceleration in the context of lane of travel positioning (paragraph 5.3.7.1.3.)

Information related to DCAS features (Where applicable)

Strategies to ensure controllability if the system induces higher lateral acceleration
values and the conditions are no longer met (paragraph 6.1.1.2.)

Other sources of information to determine lane positioning without lane markings
(paragraph 6.1.4.1.)

Evidence that a lane change manoeuvre is only started if a vehicle in the target lane
is not forced to unmanageable decelerate due to the lane change (paragraph 6.2.5.)

An outline of the strategies to ensure that the lane change procedure is only
performed into or via a lane where the target lane is not designated for oncoming
traffic (paragraph 6.2.9.3.)

If the system can navigate around an object blocking in the lane of travel, sufficient
evidence for other reasons to perform this manoeuvre (paragraph 6.3.9.1.)
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Appendix 3

Exemplary Classification of the System Detection
Capabilities and Relevant System Boundaries

The manufacturer shall explain the detection capabilities of DCAS, differentiated by
features, if applicable, and the system boundaries for these detection capabilities. The
following list shall be taken as guidance on possibly relevant objects and events in
different operating scenarios:

e Road: type (highway, rural, etc.), surface (type, adhesion), geometry, lane
characteristics, availability of lane markings, edge of road, road crossings;

e Road facilities (traffic control facilities, special facilities (road construction
markings), other facilities);

¢ Road events (e.g. road accidents, traffic congestion, road works);

e Environmental conditions, such as:

Inclement weather, fog and mist;
e Temperature;
e Precipitation;
e Time of day and light conditions.

e Other road users (e.g. motor vehicles, motorcycles, bicycles, pedestrians).
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Appendix 4

Declaration of system capability

The manufacturer shall declare the capability of the system and its features according
to the classification of paragraph 6 based on the following criteria. This declaration
serves as reference to the base tests to be performed according to Annex 4.

The system shall be considered to possess a capability as declared below if it is able
to demonstrate the required behaviour in at least 90% of the corresponding tests.
Evidence of this capability shall be provided to the Type Approval Authority via
appropriate documentation.

When conditions deviate from those specified for the corresponding test, the system
shall not unreasonably switch its control strategy. This shall be demonstrated by the
manufacturer to the Type Approval Authority in accordance to Annex 4.

System’s capability to respond to other road users
A detailed description of scenarios can be found in Annex 4.

The manufacturer shall declare the maximum operational speed up to which the
system is able to handle (i.e., to avoid a collision without driver intervention) the
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following scenarios as relevant for the system’s design:

Scenario

Max. operational speed up to
which the system is able to
avoid a collision with a
deceleration demand not
exceeding 5m/s?

Max. operational speed up to
which the system/vehicle is
able to avoid a collision
requiring a deceleration
demand exceeding 5m/s?

Operating domain
requirement

Stationary vehicle ahead on
a straight section of road
(Annex 4, par. 4.2.5.2.1.1)

Highway

Stationary vehicle ahead on
a curved section of road
(Annex 4, par. 4.2.5.2.2.1))

Highway

Slower moving vehicle
ahead on straight section of
road (Annex 4, par.
425.231)

Highway

Cut-out of lead vehicle
(Annex 4, par. 4.2.5.2.5.1)

Highway

Cut-in vehicle from adjacent
lane — Type 1 (Annex 4, par.
42526.1.)°

Yes/No

Yes/No

Highway

Cut-in vehicle from adjacent
lane — Type 2 (Annex 4, par.
42526.1.)°

Yes/No

Yes/No

Highway

Stationary pedestrian target
ahead in lane (Annex 4, par.
4.252.8.1)

Non-Highway

Stationary bicycle ahead in
lane Annex 4, par.
4.25.29.1)

Non-Highway

8 The manufacturer is expected to declare whether a system response can be expected.
9 The manufacturer is expected to declare whether a system response can be expected.
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Pedestrian target crossing Non-Highway
into the path of the VUT
(Annex 4, par. 4.2.5.2.10.1.)

Bicycle target crossing into Non-Highway

the path of the VUT (Annex
4,par.4.25.2.11.1)

(To be completed by the
manufacturer)

2. System’s capability to follow the course of the lane

Speed range(s)

Minimum Lateral
Acceleration

Maximum lateral acceleration

Specific conditions (e.g.,

paragraph 6.1.1.)

(To be completed by the
manufacturer)

2.1. Road events which the system may recognize relevant to the given declared system
boundaries and system design, to be completed and possibly extended by the
manufacturer, alternatively indicated as “Not Applicable”:

Road event | Considered a system System will not be | System will be able | System will be able Operating
boundary for the able to respond to to respond upon | to provide an early domain
system/specific this road event detection warning
features? (yes/no)
Toll station Highway
End of highway Highway
Permanent lane Highway
ending

Temporary lane Highway
ending (e.g. due
to broken down
car)

Long-Term Highway
Construction
zone

Railway Non-Highway
crossings

Intersections Non-Highway

Pedestrian Non-Highway
crossing

Traffic lights Non-Highway

3. System’s ability to ensure safe operation when assisting lane changes (applicable to

both driver- and system-initiated lane changes)
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The manufacturer shall declare the range at which the system is able to respond to
other unobstructed targets if equipped with lane change feature. The manufacturer
shall declare the conditions under which the maximum range is reduced:

Rear (m) Front (m)

Side (m) Conditions

Range at which the
system is able to
respond to a
motorcycle

Range at which the
system is able to
respond to a blocked
target lane

Not applicable

Not applicable

Types of obstacles the
vehicle is able to
respond to (To be
completed by the
manufacturer)

Not applicable

Not applicable

4. The system’s ability to safely perform other driver-initiated or system-initiated
manoeuvres in non-highway environments without driver intervention, alternatively
indicated as “Not Applicable™:

Will the system be able to avoid a
collision in this scenario?

Preconditions under which the system will

be able to avoid a collision

Pedestrian target crossing into the
path of the VUT in an intersection
(Annex 4, par. 4.2.5.2.12.1)

Bicycle target crossing into the path
of the VUT in an intersection (Annex
4,par. 4.25.2.13.1)

VUT turns across a path of an
oncoming vehicle (Annex 4, par.
4.252.14.1))

VUT crosses the straight path of a
vehicle target in an intersection
(Annex 4, par. 4.2.5.2.15.1))

5. System’s ability to operate in accordance with traffic rules related to a certain driver-

initiated manoeuvre

The manufacturer shall declare traffic rule compliance related to a certain
manoeuvre, if relevant to the given signal. In case the system’s performance is
specific to a country of operation, this may be additionally specified by the

manufacturer:

Potentially relevant traffic rule

Will the system be designed to obey this rule?

Duration of indication of the Lane
Change Procedure

(To be completed by the
manufacturer)

6. System’s ability to operate in accordance with traffic rules related to a certain
system-initiated manoeuvre
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The manufacturer shall declare traffic rule compliance related to a certain
manoeuvre, if relevant to the given signal. In case the system’s performance is
specific to a country of operation, this may be additionally specified by the

manufacturer:

Potentially relevant traffic rule

Will the system be designed to obey this rule?

Not to unintentionally cross a solid
lane marking during a system-initiated
manoeuvre

Not to change lanes when prohibited
by a dedicated sign

Yielding to other road users when
turning left/right at an intersection as
part of a system-initiated manoeuvre

Yielding to other road users when
exiting a roundabout as part of a
system-initiated manoeuvre

(To be completed by the
manufacturer)
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Physical Test Specifications for DCAS Validation

Introduction

This Annex defines physical tests with the purpose to verify the technical requirements
applicable to the system and the declaration made by the manufacturer according to Appendix
4 to Annex 3. All the tests in this annex shall be performed or witnessed by the Type Approval
Authority or the Technical Service acting on its behalf (hereafter referred as “Type-Approval
Authority”) during the approval process.

The specific test parameters for track tests shall be selected by the Type-Approval Authority
based on the declaration made by the manufacturer and shall be recorded in the test report in
such a manner that allows traceability and repeatability of the test setup.

Pass- and Fail-Criteria for tests are derived solely from the technical requirements in
paragraphs 5. and 6. of this UN Regulation and correspondence with the declarations made
according to Appendix 4 to Annex 3.

The tests specified in this document shall be intended as a minimum set of tests. The Type-
Approval Authority may perform additional tests and compare the measured results against
the requirements in paragraphs 5. and 6., or the contents of the Audit according to Annex 3.

Definitions

For the purposes of this Annex,

2.1. "Time to Collision" (TTC) means a point in time obtained by dividing the
longitudinal distance (in the direction of travel of the VUT) between the VUT
and the target by the longitudinal relative speed of the VUT and the target.

2.2. "Offset" means the distance between the vehicle’s and the respective target’s
longitudinal median plane in driving direction, measured on the ground.

2.3. "Pedestrian Target" means a target that represents a pedestrian.

24. "Passenger Car Target" means a target that represents a passenger car vehicle.

2.5. "Powered Two-Wheeler Target” means a target that represents a combination
of a motorcycle and motorcyclist.

2.6. “Bicycle Target” means a target that represents a combination of a bicycle and
a cyclist.

2.7. "Vehicle Under Test" (VUT) means the vehicle equipped with the system to be
tested.

2.8. “Base Test” means a test scenario where the manufacturer shall declare a

threshold for the missing boundary conditions (e.g. VUT speed) up to which
the system is able to safely control the vehicle.

2.9. “Extended Testing” means a set of test scenarios with a combination of test
design variations to verify that the system does not unreasonably change the
control strategy compared to the declared value and strategy in the base test,
within the declared system boundaries.

General principles

3.1 Test conditions

3.1.1. The tests shall be performed under conditions (e.g. environmental, road
geometry) that allow the activation of the system or specific features thereof.
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3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.15.1

3.1.5.2.

3.1.5.3.

3.1.5.4.

3.1.5.5.

3.1.5.6.

3.1.6.

3.1.6.1.

3.1.6.2.

For conditions not tested that may occur within the defined system boundaries
of the vehicle, the manufacturer shall demonstrate as part of the audit described
in Annex 3 to the satisfaction of the Type-Approval Authority that the vehicle
is safely controlled.

If system modifications are required in order to allow testing (e.g. road type
assessment criteria), it shall be ensured that these modifications do not have an
effect on the test results. These modifications shall be documented and
annexed to the test report. The description and the evidence of influence (if
any) of these modifications shall be documented and annexed to the test report.

In order to test the requirements for failure of functions, self-testing and
initialisation of the system, errors may be artificially induced and the vehicle
may be artificially brought into situations where it reaches the limits of the
defined operating range (e.g., environmental conditions).

It shall be verified, that the condition of the system is according to the intended
testing purpose (e.g. in a fault-free condition or with the specific faults to be
tested).

The test surface shall afford at least the adhesion required by the scenario in
order to achieve the expected test result.

Test Targets

The target used for the vehicle detection tests shall be a regular high-volume
series production vehicle of Category M or N or alternatively a "soft target”
representative of a vehicle in terms of its identification characteristics
applicable to the sensor equipment of the system under test according to 1SO
19206-3. The reference point for the location of the vehicle shall be the most
rearward point on the centreline of the vehicle.

The target used for the Powered-Two-wheeler tests shall be a test device
according to 1SO 19206-5 or a type approved high volume series production
motorcycle of Category. The reference point for the location of the motorcycle
shall be the most backward point on the centreline of the motorcycle.

The target used for the pedestrian detection tests shall be an "articulated soft
target™" and be representative of the human attributes applicable to the sensor
equipment of the system under test according to 1SO 19206-2.

The target used for bicycle detection tests shall be a device according to
according to 1SO 19206-4. The reference point for the location of the bicycle
shall be the most forward point on the centreline of the bicycle.

As an alternative to reference targets, driverless robotised vehicles or state-of-
the-art test tools (e.g., soft targets, mobile platforms, etc.) may be used to carry
out the tests, replacing real vehicles and other road users that could reasonably
be encountered within the system boundaries. It shall be ensured that the test
tools replacing the reference targets have comparable characteristics to the
vehicle or road user they are intended to represent, and are in agreement
between the Type Approval Authority and the manufacturer.

Details that enable the target(s) to be specifically identified and reproduced
shall be recorded in the vehicle type approval documentation.

Test parameter variation

The manufacturer shall declare the system boundaries to the Type Approval
Authority. The Type Approval Authority shall define different combinations
of test parameters (e.g., present speed of the vehicle under test, type and offset
of the target, curvature of lane).

In order to confirm consistency of the system, base tests shall be carried out at
least 2 times. If one of the two test runs fails to meet the required performance,
the test shall be repeated once. A test shall be accounted as passed if the
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3.1.6.3.

3.1.7.
3.1.7.1.

required performance is met in two test runs and the manufacturer has provided
sufficient evidence according to Annex 3 Appendix 4. The Type Approval
Authority may choose to require additional test runs to confirm the declaration
thresholds outlined in Annex 3 Appendix 4.

When conditions deviate from those specified for the base test, the system shall
not unreasonably switch its control strategy. This shall be verified by the
extended testing. Each parameter as outlined in the extended tests shall be
varied, where variations can be grouped into a single test design. In addition,
the Type Approval Authority may request additional documentation
evidencing the system’s performance under parameter variations not tested.

Public road verification

Where applicable to the type of feature of the system, the Type Approval
Authority shall conduct, or shall witness, an assessment of the system, in a
fault-free condition, in the presence of traffic in at least in one country of
operation. The purpose of this verification is to assess the behaviour of the
system in a fault-free condition, in its operating environment.

Test procedures

4.1.

4.1.1.

Table A4/1

Test scenarios to confirm gen