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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 wvehicle
control and shall permanently monitor the
environment and vehicle/system
performance.

. 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
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remains with the driver. DCAS support shall
not adversely impact road safety and driver
control over the vehicle behaviour.

. 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
the 03 series of amendments to UN
Regulation No. 79, 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.

. 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
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temporarily degrades DCAS automation
level from 2 to 1 (driver assistance).

! The levels of automation described by SAE
J3016 are also included in the reference
document ECE/TRANS/WP29/1140.

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 Design
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
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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.

(a) 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 external disturbances may still lead to a
varying output. These provisions are
phrased as “the system shall 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

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 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

(B 3me RGN w72 B

PIARERNE

—

m

3 o)

6




LR

B E

BRI A RIE

HRERPN 2 HRiE

responsibility remains with the driver.

9. Itis 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
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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
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establishes requirements for the specific
DCAS features.

13. This UN Regulation establishes more
generic compliance assessment methods
compared to those in the 03 series of
amendments to UN Regulation No. 79
(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.

14. The safe use of DCAS requires appropriate
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understanding by the driver and of the
performance capabilities of DCAS available
on the wvehicle. 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.,
ISO) 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).
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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
S0 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.

17. While DCAS is currently being
diligently developed by many manufacturers
and is supposed to be further developed in
the future, this UN Regulation is established
based on the current technology and data
from limited number of vehicles introduced
to the market. This UN Regulation
implements such an instrument as
monitoring of DCAS operation intended for
collecting more data from the vehicles with
DCAS which will be introduced into the
market. This UN Regulation is a subject to
continuous review based on examining the
technology development and the data
obtained through the monitoring of DCAS

However, this UN Regulation nor the Type
Approval Authority cannot guarantee,
through regulatory provisions, that these
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2 with regard to their Driver Control
Assistance Systems (DCAS).
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2. Definitions 2. Definitions 2. L P& 2. LA
For the purposes of this Regulation: For the purposes of this Regulation:
2.1. “Driver Control Assistance System|2.1. “Driver Control Assistance System|2.1 f’a;” BA g ] Woes % % (Driver|2.1 fa; k74 | W oe % %u (Driver
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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”.

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

2.4. “Dynamic Control” means the real-time
performance of operational and tactical
functions required to move the vehicle. This
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and tactical functions without limiting the
driver’s ability to intervene at any given
time.

2.5. “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.

2.6. 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.

2.7. “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.

2.8. “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.

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

“Driver disengagement” means

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.

2.5. “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.

2.6. 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.

2.7. “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.

2.8. “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.

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

“Driver disengagement” means
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2.10. “Manoeuvre” means a change in the|2.10. “Manoeuvre” means a change in the|2. 9 I f'F(Manoeuvre) P dp 3l F2 4529 IF(Manoeuvre) f%4p ERE 4w
vehicle’s trajectory that leads the vehicle to| vehicle’s trajectory that leads the vehicle to oM EBRHERIFRIEAT] 10— é}ﬁ‘f’a HRfF®S g o &
at least partially leave its original lane or| at least partially leave its original lane or ,52* G oo TH RS .,’F_! s i EREH —"Ff 8 G 58] .,’F_! s 3 R
direction of travel whereby possibly leading| direction of travel whereby possibly leading| ~ +%§ 2. & §mifrLix % it o "ﬁ G2 B R R o
to interaction with other road users. to interaction with other road users.
A series of manoeuvres can be considered as|A series of manoeuvres can be considered as| = — & 71| 2 (T S B T2 A G |- A A2 dEIFV AL G AT T EFIE

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 with significant separation
are not considered as an individual
manoeuvre.

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

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

(a) Activation of the direction indicator lamps;

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 with significant separation
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are not considered as an individual
manoeuvre.

2.11. “Target Lane” means the lane of the|2.10 B %2 if (Target Lane) : ©dp k 522,10 B &2 :@(Target Lane): dp ik 5t
travel to which the system intends to %%‘v} H i %# R AR x% B im R Fﬁﬂ*ﬁﬁ* TR ITED e
transition the vehicle by performing a| %z (7% & i o Z_{FB B E o
manoeuvre.

2.12. “Lane Change Procedure (LCP)” means|2.11 % # # i 4% A (Lane Change|2.11 ¥ 3% # ig 4% A (Lane Change
the sequence of operations aimed at| Procedure ; LCP): f"é:}ﬂ P %% & 45 Procedure ; LCP): i"ra‘ﬁ PHsHE
performing a lane change of a vehicle. The| 34 {7 %4k & 3 2 — & 74k (¥ o 2742 & §m2 R D - B 7[F (7 o 4p

sequence the
operations:

(a) Activation of the direction indicator lamps;

comprises following

(a) fefio

Fod Atk TS

NEX
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BB d Tk (e

(a) = % F2ph

(b) Lateral movement of the vehicle towards|(b) Lateral movement of the vehicle towards|(b) & §&3Ff & & F :f F 34 7 = #|(b) 2 fpip v 2 g F R 2 Rle &
the lane boundary; the lane boundary; il

(c) Lane Change Manoeuvre; (c) Lane Change Manoeuvre; (c) %4 pikir; () B4 B 3k 1%

(d) Resumption of the stable position of the|(d) Resumption of the stable position of the|(d) & §mw & & 3 p fE 2 =¥ (d) &g p 2 B2 Pldr s
vehicle in the lane; vehicle in the lane;

(e) Deactivation of direction indicator lamps. |(e) Deactivation of direction indicator lamps. [(¢) /& F =& m» % o () » wm E2 &% o
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2.13. “Lane Change Manoeuvre (LCM)” is
part of the LCP and

(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.

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

2.15. “On mode” 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 in ‘stand-by’ or ‘active’
mode.

2.15.1. “Active mode” means a DCAS
operational condition, when the system or a
DCAS feature considers itself to be within
its system boundaries and is providing
assistance to the driver in executing dynamic
control of the vehicle.

2.15.2. “Stand-by mode” means a DCAS
operational condition, where the system or a
DCAS feature is in ‘On’ mode, but not
generating control output. In this mode, the

system can be either in ‘passive’ or

2.13. “Lane Change Manoeuvre (LCM)” is
part of the LCP and

(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|(b
have fully crossed the lane marking.

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

2.15. “On mode” 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 in ‘stand-by’ or ‘active’
mode.

2.15.1. “Active mode” means a DCAS
operational condition, when the system or a
DCAS feature considers itself to be within
its system boundaries and is providing
assistance to the driver in executing dynamic
control of the vehicle.

2.15.2. “Stand-by mode” means a DCAS
operational condition, where the system or a
DCAS feature is in ‘On’ mode, but not
generating control output. In this mode, the

system can be either in ‘passive’ or
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‘inactive’ mode.
2.15.2.1. “Passive mode” means a DCAS
operational condition, when the system or
DCAS feature is in ‘stand-by’ mode and
considers itself to be within its system
boundaries  with  no  preconditions
preventing switching to ‘active’ mode.
2.15.2.2. “Inactive mode” means a DCAS
operational condition, when the system or a
DCAS feature is in ‘stand-by’ mode and
considers itself to be outside its boundary
conditions or any precondition is such that
switching to ‘active’ mode is prevented.
2.16. “Risk of imminent collision” 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 lower than 5 m/s2
2.17. “Detection Range” means the distance at

‘inactive’ mode.
2.15.2.1. “Passive mode” means a DCAS
operational condition, when the system or
DCAS feature is in ‘stand-by’ mode and
considers itself to be within its system
boundaries  with  no  preconditions
preventing switching to ‘active’ mode.
2.15.2.2. “Inactive mode” means a DCAS
operational condition, when the system or a
DCAS feature is in ‘stand-by’ mode and
considers itself to be outside its boundary
conditions or any precondition is such that
switching to ‘active’ mode is prevented.
2.16. “Risk of imminent collision” 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 lower than 5 m/s2
2.17. “Detection Range” means the distance at
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which the system can reliably recognise an| which the system can reliably recognise an| ~H-gt ] s SLFIPFRF 2 2 fpE b | T ER B ASATFIFERFZ 2 ifﬁ—% vp F\
object, taking account of the deterioration of|  object, taking account of the deterioration of| % & » 17 % F 4 |25 A2 F| @#* F > ¢ é_i bt 1R L Bt
components of the sensing system due to| components of the sensing system due to| % 1* FilLHAr T ET o kBTG o] REEFLT O L fu? 3 *v:i”%;,l"
time and usage throughout the lifetime of the| time and usage throughout the lifetime of the| ¥4 i 2. &E%ﬁt ° %2 B o

vehicle, and generate a control signal. vehicle, and generate a control signal.

2.18.  “System/Feature Designed ~Speed|2.18. “System/Feature ~Designed Speed|2.17 & b/ # i 3k 35 @ R # B2.17 & 5% /% it K 3 & & §# F
Range” means the adaptive speed range| Range” means the adaptive speed range| (System/Feature Designed Speed| (System/Feature Designed Speed
within which the system or a feature thereof| ~ within which the system or a feature thereof| Range) * fidp i SL#t # i #-4p B 2| Range) @ fhip >tk Seeb 54 ip 7 30 2
can be in ‘active’ mode based on the system| can be in ‘active’ mode based on the system %ﬁ EIREGEE R F o e AN E T A K ALK E R ERE
design and capability, taking into account| design and capability, taking into account| % $LZk M ZE G 4 EAYA BN T 2| T EAM A E R EE PN 2GR
traffic and environmental conditions where| traffic and environmental conditions where| i Ji& |4 & = [ thik B R e
relevant. relevant.

2.19. “Driver-set maximum speed” means the|2.19. “Driver-set maximum speed” means the|2.18 f%f F A% % 5B i B (Driver-set|2.18 f%; A X T k3 ik B (Driver-set
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maximum speed of DCAS operation set by
the driver.

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

2.21. “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. 1XX type approval relevant
characteristics of the vehicle.

2.22. “Electronic Control System” means a
combination of units, designed to co-operate
in the production of the stated wvehicle
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.

2.23. “Occurrence” means, in the context of the
provisions in paragraph 7, a safety-related
action or instance of an arising event or
incident involving a vehicle equipped with
DCAS.

2.24. “Safety-Critical Occurrence” means an
occurrence when DCAS or its respective
feature is in ‘On’ mode at the time of a

maximum speed of DCAS operation set by
the driver.

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

2.21. “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. 1XX type approval relevant
characteristics of the vehicle.

2.22. “Electronic Control System” means a
combination of units, designed to co-operate
in the production of the stated wvehicle
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.

2.23. “Occurrence” means, in the context of the
provisions in paragraph 7, a safety-related
action or instance of an arising event or
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collision event which: collision event which: H_a‘ﬁ_ii [ER R A TR T ERELF RS

(@) Resulted in an injury requiring medical|(a) Resulted in the injury of at least one person (a) é.%‘rizi - AXI|ER -‘;5);3‘ el ERT P- AXP|F R F5 K foh BS 2.
assistance or death of at least one person; or| requiring medical assistance; or =2 g pE R S

(b) Resulted in the deployment of airbags, non-|(b) Resulted in the deployment of airbags, non- (b) Epe i DCASZ # jmehz § &~ (b) iﬁ-i’( fie f DCAS2 2 §mhz § %
reversable occupant restraints and/or| reversable occupant restraints andlor| * ¥ wig 2 f E R E 2 A Fap TRz kR EREZE Sy
vulnerable road user secondary safety| wvulnerable road user secondary safety| F§ i * —*F,’ TEBE > ASBRPE *e‘ * —“Ff N N N 2=
system of the DCAS-equipped vehicle. system of the DCAS-equipped vehicle.

2.25. “Controllability” means a measure of the|2.25. “Controllability” means a measure of the|2.24 ¥ #7414 (Controllability) : /‘f# ¥ 2.24 ¥ ¥+ (Controllability) @ #F]
probability that harm can be avoided when a| probability that harm can be avoided whena| % /% ’i’ FAd s gt 2 '\? fe| FRBEINABFAFREET LT
hazardous condition occurs. This condition| hazardous condition occurs. This condition t}_m’L: i@ o ﬁ TRV RRE| et B @ o gk AT R

might be due to actions by the driver, the
system or by external measures.

2.26. “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.

2.27. “Highway” means a type of 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.

2.28. “Non-Highway” means a type of road
other than a highway as defined in paragraph
2.27.

2.29. “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.

might be due to actions by the driver, the
system or by external measures.

2.26. “Driver Override” means any action
taken by the driver to temporarily intervene
on the assistance provided by DCAS
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through the application of braking,, DCAS# &2 #% B4 # R B~ iz £, (7
transmission, accelerator or steering| % °
controls.

2.27. “Highway” means a type of road where|2.26 % i = g (Highway) * & 4p
pedestrians and cyclists are prohibited and| — fa#FA|2 g #t > HZ A 74 2
which, by design, is equipped with a| F& 2L @& * » ¥ i PE Hitpe i 3 }a
physical separation that divides the traffic| 4732 4 | ﬁfﬁ%—#ﬁ Faw#dz i
moving in opposite directions. = Sv 2

2.28. “Non-Highway” means a type of road|2.27 2~ & | i# = § (Non-
other than a highway as defined in paragraph| ~ Highway) : #dp - A3 3] 2 & -

2.217.

2.29. “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.
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Su(Automated Driving
System ; ADS) @ fidp & # 14 4F k=
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2.28 ¥ ® % % (Automated
Driving System ; ADS) © dp & & 14
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2.30. “Dynamic Driving Task (DDT)” means
the real-time operational and tactical
functions required to operate the vehicle.

2.31. “String Instability” means when a
disturbance in the speed profile of the
vehicle in front is amplified by the following
vehicle.

2.32. ”’Hands On Request (HOR)” means a
request from the system to the driver to
motorically reengage.

2.33. “Eyes On Request (EOR)” means a
request from the system to the driver to
visually reengage.

2.34. “Direct Control Alert (DCA)” means an
instruction from the system to the driver to
immediately resume at least lateral control
of the vehicle.

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

229 % f {7 ® i 7+ (Dynamic driving
task; DDT) : dp 53 (72 575 2
TEEE (T2 LA -

2.30 & ;i # 42 % [*(String instability) :
Gta > B §m 2 i R OBR AR (speed
profile) ® m#%fﬁﬂ%d MEfS 2 B gt
Y m:F—’? !

231 # & & F (Hands On Request ;
HOR) : fidy i S B8 A3 D & f
u)fhﬁv Tt ERT4BFR o

232 % p% & F (Eyes On Request ;
EOR) : fidg & S IR I
llﬁh%ﬁaﬁf FERTSB R -

233 % # 4y 4] ® 7 (Direct Control
Alert DCA) adn ke KB AP
A IR S "r’ S e
Pl e

2.29 # j {7 ® iz j+(Dynamic driving

task; DDT) @ fhdp ¥ i 2 (0 4 17 2
FRAOTR 2 W F 2 LA o

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

(a) The system characteristics and design of
DCAS;

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

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.

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

(a) The system characteristics and design of
DCAS;

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

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.
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3. Application for approval 3. Application for approval 4. ¢ F%-"F'i‘ e ;%-;,1;’%/? FERI VKM M Pﬁ-"ﬁ WY RAERFEEEL R

3.1. The application for approval of a vehicle|3.1. The application for approval of a vehicle| #— 8% £ & 2 T 7)< i+ ! RN - I S 1 S
type with regard to the DCAS shall be| type with regard to the DCAS shall be
submitted by the vehicle manufacturer or by| submitted by the vehicle manufacturer or by
the manufacturer’s authorized| the manufacturer’s authorized
representative to the Type Approval| representative to the Type Approval
Authority of the Contracting Party,| Authority of the Contracting Party,
according to the provisions of Schedule 3 of| according to the provisions of Schedule 3 of
the 1958 Agreement. the 1958 Agreement.

3.2. It shall be accompanied by the following(3.2. It shall be accompanied by the following|4.1 J&#& & T it = 2 @ 4.1 R T 12.2. F M~ F#H5A%
documentation: documentation (a model of the information =

document is provided in Annex 2):

3.2.1. A description of the vehicle type with(3.2.1. A description of the vehicle type with|4.1.1 ENCE R NI T»\ ¥ FE El'.p,u4 1.1 &R 2197 & f£2 7 i
regard to the items specified in paragraph| regard to the items specified in paragraph DCASZ%_\ 7|& oz B H B8Rk DCASZﬁﬂK oz Ed G B gm
2.2 together with a documentation package| 2.2 together with a documentation package| svif % BRI i' | %ﬂt rug B EE-Sad 1F =l 3 dap)
as required in Annex 1 which gives access to|  as required in Annex 1 which gives accessto| < T* '*’ £ n% g3 A7t Iél Pz @Al ik, E PE H g3 Arit IE[ p oz @A
the basic design of the DCAS and the means| the basic design of the DCAS and the means| #p i ZLP? o PR o
by which it is linked to other vehicle| by which it is linked to other vehicle
systems, or by which it directly controls| systems, or by which it directly controls
output variables. output variables.

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

4. Approval 4. Approval GREETHRIRE N B IR N ) (FRaE THRIRLE N B I ERRE N )

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

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 wvehicle type shall be
granted.

4.2. An approval number shall be assigned to
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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 of approval or extension
of approval or refusal of approval or
withdrawal of approval or of production
definitively discontinued of a vehicle type
pursuant 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
2, consisting of either:

44.1. A circle surrounding the letter “E”
followed by:

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

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 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
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(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;

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

(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| of production before type-approval is
granted. granted.
5. General Specifications 5. General Specifications 5. - SRR Lo— AR

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 system shall be designed 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 system shall be designed to guard
against reasonably foreseeable misuse by

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

o AR T ¢ pi_dzﬁ:%‘l\"? >
¥4 H R G %«‘L12 OIS
Ao Ttk 2R € 1340 M E Sk kR

WHE -

5.1 i gl
511,; BB ERTS5542% I
s ,H}::ﬁ A g-;}ﬁ 2}—';55,' f’f,ﬁ I‘E‘—/é)l"_

5 1 2 /J »/L-r)t)‘L }% IE—’}’L}\ ’E fxt]"} I
B R A e 2T
AR TSS4FEF -

SEPES I T ET R L

ﬂﬁ?ﬁiﬁﬂ EE

WW;\

iL
Lz

5&/55;7"%?\’ ¢ i"&}@’g/\)‘iﬁ"/é&
ﬁﬁﬂﬁmp%inam\—
A T340 B3RSk o R
B i ¢

P2

=
¥
{

5.1 & R
FE511 % B ik R ES5.5.4.23% 3
BB A A R FRITE o

" FE

512 ¥ 5K BT 5 ReE R R0
FRP I LR AR R o
S EFE Y % AR RS S AL 7R -

[
N

513 ¥ ¥ PG ks b
,}ﬁ(p—%'\”iﬂ,&% L3 ¥ G LY

23




B3R %

RN

BITRIPN EARE Y Bk

HRERPN 2 HRiE

the driver and unauthorized modification of
the system’s
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. In addition, it
shall be equipped with either a Lane
Departure Prevention System or Lane
Departure Warning System. These systems
shall comply 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.

software and hardware

5.2. DCAS interaction with other wvehicle
assistance systems

5.2.1. While the system is in ‘active’ mode, its
operation shall not deactivate or suppress the
longitudinal  functionality of activated
emergency assistance systems (i.e., AEBS).
In the case of lateral functionality, the
system may deactivate or suppress

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. In addition, it
shall be equipped with either a Lane
Departure Prevention System or Lane
Departure Warning System. These systems
shall comply 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 in ‘active’ mode, its
operation shall not deactivate or suppress the
longitudinal functionality of activated
emergency assistance systems (i.e., AEBS).
In the case of lateral functionality, the
system may deactivate or suppress
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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 operation of the
vehicle shall be described in detail in the
documentation presented to the Type
Approval Authority.

5.3. Functional requirements

5.3.1. 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.

5.3.2. 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.

5.3.2.1. 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.

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

emergency assistance systems in accordance
with the respective regulations covering this
functionality.

5.2.2. Transitions between DCAS and other(5.2.2 7}“ A 2 DCAS & H s ﬂ:p“E‘ £
assistance  or  automation  systems,| P it % Jiz g o ’“%UL?' i
prioritization of one over the other, andany| P 2 7 & BALER » 112 LR ﬂr#
suppression or deactivation of other| & ﬁ:pﬁi%’ TEIRFEFHEZHE
assistance systems which are intended to| # B4k k2 A7 iR X ﬁ:r" T
ensure the safe and nominal operation of the| B #1217 & Iﬁﬂ T PP o
vehicle shall be described in detail in the
documentation presented to the Type
Approval Authority.

5.3. Functional requirements 53 #Ha &R

5.3.1. The manufacturer shall describe in detail|5.3.1 ¢ T 2P iy i

in the documentation the detection
capabilities of the system relevant to the
individual features, especially for those

B P Ak Bzl 1R a 4

ey
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system boundaries listed in Annex 3,
Appendix 3.
5.3.2. The system shall be able to assess and|5.3.2

BN KRR LT

respond to its surroundings as required to| FtAZ A% k L T F (T2 ;pw PN o
implement  the  system’s  intended| 43 {7 % SL2 FEHP F AL ATR o AL ¥
functionality, within the system boundaries| H % :{#3:®i3 % & &
and to the extent possible if operating
beyond system boundaries.

5.3.2.1. The system shall aim to avoid|5.3.2.1 % it fﬁa—%grf MEE 2 E >
disruption to the flow of traffic by adapting] L] 3% > i H ﬁ&j 2z 7
its behaviour to the surrounding trafficinan| % » 1 # :}j&ﬁ“ﬁ T E P o
appropriate safety-oriented way.

5.3.2.2. If the system detects a risk of collision,|5.3.2.2 —2:" G RARRE % 2R
it shall aim to avoid or mitigate the severity| "™ #F f & R EEMmE 2 FE M 5 P
of a collision. % o
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5.3.2.3.  Without prejudice to other(5.3.2.3. Without prejudice to other(5.3.2.3 3t 7 gk AL Bt P H @ (5323 7k ﬁ\zl;.%"ﬁl His &
requirements in this UN Regulation, the| requirements in this UN Regulation, the| & 7 > A iifgmaF e H g £7 o kA raiFed g
system shall control the longitudinal and| system shall control the longitudinal and| i * —*F,’ Bz GRS S P& ££4]] * —"Ff B2 S iedgs P ik 42
lateral motion of the vehicle aiming to| lateral motion of the vehicle aiming to| & @2 e 5 Rle b i o 2% R Pl Py o
maintain appropriate distances from other| maintain appropriate distances from other
road users. road users.

5.3.3. The system may activate relevant/5.3.3. The system may activate relevant|5.3.3 SSTAN TR E G kA2 (533 KAV ZREGFY kA2 E
vehicle systems when necessary and| vehicle systems when necessary and| iF ¥k 3t Eﬂ?}é.tﬁv 7}5 B & iﬁ:‘:,, (6] T%F,Q*L PrECH AR BE B ﬂ;ﬁ‘a (B4
applicable as appropriate for the system’s| applicable as appropriate for the system’s| 4 : & i & ~ 30T & PFETH & f] ~ 4c o ENY T A BT R ) Se Ak
operational design (e.g. direction indicators,| operational design (e.g. direction indicators,| %% ,]‘i nE ) ° nE )
activate wipers in case of rain, heating| activate wipers in case of rain, heating
systems, etc.). systems, etc.).

5.3.4. The system’s control strategy shall be|5.3.4. The system’s control strategy shall be|5.3.4 SeSRZ FE A R B IR|5.3.4 kA2 FE W B D

designed to reduce the risk of collisions
whilst remaining controllable, accounting
for the reaction time of the driver, as per
paragraph 5.3.6.

5.3.5. Response to System boundaries

5.3.5.1. 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

designed to reduce the risk of collisions
whilst remaining controllable, accounting
for the reaction time of the driver, as per
paragraph 5.3.6.

5.3.5. Response to System boundaries

5.3.5.1. 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
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the wvehicle manufacturer and assessed| the vehicle manufacturer and assessed

according to Annex 3. according to Annex 3.

5.3.5.1.1 The system shall aim to avoid rapid|5.3.5.1.1 The manufacturer shall implement|5.3.5.1.1 % %t P 1‘“’— f@;ﬂrﬂ ra' 3&3‘ gAY F5.3.5.1.1 ¢ GE RIS R LR A
system fluctuations between ‘stand-by’ and| strategies to avoid rapid system fluctuations| §% % i & fi ERE ST NN & I A EHE A BN R 2 i kst
‘active’ modes. between ‘stand-by’ and ‘active’ modes. oo

5.3.5.2. The manufacturer shall describe in(5.3.5.2. The manufacturer shall describe in|5.3.5.2 ¥ 5 R 29.%7% 2 < 21— (5352 T 5 R 29.97F 2 = & - R

detail, as part of the documentation required| detail, as part of the documentation required| %4 » @ ;%——‘ﬁ Bitmbg it ¥ L x| & > ¥ '3— @'3_ miy ¥k sz H
for Section 9, the system boundary| for Section 9, the system boundary| H # it 2 % ‘iiﬁﬁ“ PEE S U E R A :4 2 % m;gil EE s R R AN

conditions for the system and its features,| conditions for the system and its features,| 1 JB| 3 ﬁ@é’ Bigitz 278w igjé Rixikz £ &7 fra§
and the strategies to notify the driver in the| and the strategies to notify the driver in the| & % 4 e 1% (4r4L 5.3.5.5%77T )° 5& LEged (4o 5.3.5.5977F ) o

event a boundary condition is detected to be| event a boundary condition is detected to be
exceeded, being met or being approached| exceeded, being met or being approached

(as per paragraph 5.3.5.5). (as per paragraph 5.3.5.5).

5.3.5.2.1. The description shall at least take|5.3.5.2.1. The description shall at least take|5.3.5.2.1 #p Ff,,!i PRI R «112 815.3.5.2.1 Ap R B T 0 B 2 12.8
into account potentially relevant boundary| into account potentially relevant boundary| #7 71| /& . 2 4p Bf j&’ (= ESE NP AT 7 B e 20 4P B § BoiE s
conditions as listed in Annex 3, Appendix 3.| conditions as listed in Annex 3, Appendix 3.| & - £ o

5.3.5.2.2. The manufacturer shall describe and|5.3.5.2.2. The manufacturer shall describe and|5.3.5.2.2 % & Yt &% H 25 5y 304248 4p B (5.3.5.2.2 & % Suev H 74 50 047 4% 4p
where reasonable demonstrate the behaviour| where reasonable demonstrate the behaviour é Bis v a b 1‘3“-’;‘ > ;%——‘ﬁ Y é B is v adF A fr—aﬂfg_}\ , ¥ /a_j i
of the system, the impact on system| of the system, the impact on system| Hgit % >S4 782 R T B iF %2 | Rtz £z hwT E ,Fﬁ & m?
performance and how safety is ensured in| performance and how safety is ensured in| 7 & ~3% % Suldan b 2 @8 > 10 % 4| (7 5 30 ﬁ Sufhan b2 B 10 E Qe
case the system or its features remain in| case the system or its features remain in| @ F& %% >4 o PFE % M o
‘active’ mode beyond these boundaries. ‘active’ mode beyond these boundaries.
5.3.5.3. The manufacturer shall identify those|5.3.5.3. The manufacturer shall identify those|5.3.5.3 ¢ ?——‘r‘{ ¢ kLw g R S !
system boundaries that the system is able to| ~system boundaries that the system is able to| ;‘Lé B B R IE A ‘.“;‘L% UL m3§ }L y ¥ ﬁgﬁ 1+ j‘< ‘c ;ﬁ LB B
detect and shall describe the means by which| detect and shall describe the means by which| — Z8 %] % ,?fui% Bz2_30E o & ,,m§ Bz 0E o
the system is capable of identifying system| the system is capable of identifying system
boundaries. boundaries.
5.3.5.4. Any declared system boundary that the|5.3.5.4. Any declared system boundary that the|5.3.5.4  iE @ % st & B ipl2 ¢ 7 215354 i@ % ,‘fufi.-’ ENL] iE'Ji e 72k
system is unable to detect shall be| system is unable to detect shall be| & %tif ?‘ f@;tﬂi 7 ;65’7 » ¥ SRR SRR E%*E‘-f shk 0 T G R X R P
_I.
H

documented and it shall be justified, to the] documented and it shall be justified, to the| P 1%+ FP AR A G ORI R B 0 R W a 0RI 2 )
satisfaction of the Approval Authority, how| satisfaction of the Approval Authority, how| %4 i@ % “j‘f‘ K .’EL PR 2% DiE| AoiP A *ﬁ RALRH 2% DIF T

the inability to detect does not affect the safe| the inability to detect does not affect the safe|  1¥1g = B2 58 - g PR
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operation of the system or its features.

5.3.5.5. When the system identifies that the
vehicle is approaching a system boundary of
a feature in ‘active mode’, it shall inform the
driver of this with sufficient lead time for the
driver to respond appropriately.

5.3.6. Controllability

5.3.6.1. 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, cancelling manoeuvres or when
the system is being switched to ‘off” mode
remain controllable for the driver. This shall
take into account the driver’s potential
reaction time, as relevant to the situation,
including manual reengagement where
applicable, so that the driver intervention
can be safely performed at any time (e.g.,
during a given manoeuvre).

5.3.6.1.1. Whilst withholding HORSs, the
manufacturer shall consider this potential
reaction time required for the driver to
respond to a DCA and to hold the steering
control. This shall never be assumed to be
less than 1 second, unless the manufacturer
is able to demonstrate that controllability is
ensured through specific strategies.

5.3.6.2. The system shall be designed to ensure
controllability in accordance with the
system’s capabilities and within the defined
system boundaries. In the case that HORs

operation of the system or its features.
5.3.5.5. When the system identifies that the
vehicle is approaching a system boundary of
a feature in ‘active mode’, it shall inform the
driver of this with appropriate lead time.

5.3.6. Controllability

5.3.6.1. 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 to ‘off’
mode 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).

5.3.6.2. To ensure controllability, the system
shall implement strategies as relevant to the
system’s capabilities, within the defined
system boundaries.
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are being withheld, the system shall take into
account that the driver may be motorically

disengaged.

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

Annex 3.

5.3.6.3 Deceleration and Acceleration

5.3.6.3.1. 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.

5.3.6.3.2. While the system is trying to
maintain a constant speed without external

disturbances,

it shall

aim to minimise

unreasonable fluctuations in the vehicle’s

speed.

5.3.7. System Dynamic Control
5.3.7.1. Positioning of the vehicle in the lane of

travel

5.3.7.1.1. The system while being in ‘active’
mode shall assist in keeping the vehicle in a
stable position within its lane of travel.

Controllability strategies may include, but are
not limited to:

(a) 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.
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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.

5.3.6.3.2. (Reserved)

5.3.7. System Dynamic Control

travel

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

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

5.3.7.1.2. 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/s2for M1 and N1
category vehicles and 2.5 m/s2for M2, M3,
N2 and N3 category vehicles.
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 system may exceed the specified value of
maximum lateral acceleration by not more
than 0.3 m/s?, while not exceeding 3 m/s? for
M1 and N1 category vehicles and 2.5 m/s?
for M2, M3, N2 and N3 category vehicles.

Notwithstanding the sentence above, for time

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.

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

5.3.7.1.2. 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/s2for M1 and N1
category vehicles and 2.5 m/s2for M2, M3,
N2 and N3 category vehicles.
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.
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periods of not more than 2 seconds the
lateral acceleration of the system may
exceed the specified value of maximum
lateral acceleration by not more than 40 per
cent, while not exceeding 3 m/s? for M1 and
N1 category vehicles and 2.5 m/s? for M2,
M3, N2 and N3 category vehicles by more
than 0.3 m/s?.

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

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

5.3.7.1.4. 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 wvehicle 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,
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system shall not exceed 5 m/s®.

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

5.3.7.1.4. 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 wvehicle 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,
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the warning requirement above is deemed to|  the warning requirement above is deemed to| 3 & fmfe i % &M it = L~ B E R BB iR A J% it = LB in
be fulfilled if the vehicle is equipped with a|  be fulfilled if the vehicle is equipped with a| & £ & 5k X -/bJ Hg 2 8 r:}ﬁﬂrﬁ Bb BT % «uJ #ﬂ:ﬁ‘u’lﬁ Fez B
Lane Departure Warning System (LDWS)| Lane Departure Warning System (LDWS)| % 3 24 801 o SLpF > RIAR G 0% & h3gH e o Rk SLpE o RIAR G R
fulfilling the technical requirements of UN| fulfilling the technical requirements of UN|  F it 4p B & 57 & o o AR E R & R
Regulation No. 130. Regulation No. 130.

5.3.7.2. Manoeuvre 5.3.7.2. Manoeuvre 5372 FFiF 5372 #i®

5.3.7.2.1. General Requirements 5.3.7.2.1. General Requirements 53.72.1 - R E 53721 - &R 2

5.3.7.2.1.1. A manoeuvre shall only bel5.3.7.2.1.1. A manoeuvre shall only be|5.3.7.2.1.1 FIERT A DERAKS372.11 FITRE >R A AR
initiated if the driver is not detected to be| initiated if the driver is not detected to be| A& iF'J | A % & (disengaged) ¥ x| 1 Bl 3] A 422 (disengaged) P fx > >
disengaged, and disengaged, and Ll i

(a) has commanded the system to perform the|(a) has commanded the system to perform the|(a) i} ﬂ BB Adeden2 fkitm 3 0 © |(a) ﬂ} ed BB A Azdn 2 diTa o0 0 in
manoeuvre for a driver-initiated manoeuvre;| manoeuvre for a driver-initiated manoeuvre; :}F, TR FHEIT, & TR FHEIT A
or or

(b) has acknowledged the system’s intention as|(b) has acknowledged the system’s intention as|(b) j;uﬂ B s A g é.’;,l”;; #;5? Tm 3 > 2 |(b) ﬂ} ed B R A FE ;.11 M itm ’; » e 3
needed for a driver-confirmed manoeuvre;| needed for a driver-confirmed manoeuvre;| 32 5;% £ 7 ﬁep Gk xLz R B :}fi ZE ﬁ'q: w iz R B
or or

(c) is given sufficient notice to react for a|(c) is given sufficient notice to react for al(c) 7}@* S sARdnz 1T 3 0 ¢ 2(0) ,T* I LR R B Bl R A

system-initiated manoeuvre.

Motoric disengagement may not be considered
when HORs are being withheld by the
system.

5.3.7.2.1.2. 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.

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

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

system-initiated manoeuvre.

5.3.7.2.1.2. 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.

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

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

5.3.7.2.1.5. A manoeuvre shall be predictable
and manageable for other road users.

5.3.7.2.1.6. A manoeuvre shall aim to be one
continuous movement.

5.3.7.2.1.7. A manoeuvre shall be completed
without undue delay.

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

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

5.3.7.2.1.10. 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.

5.3.7.2.1.11. 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 when necessary.

5.3.7.2.1.12. The manoeuvre shall aim to not
cause a collision with another detected

the DCAS vehicle during the manoeuvre.

R PEAR A b o

5.3.7.2.1.5. A manoeuvre shall be predictable|5.3.7.2.1.5 HH B oap Lo —’ﬁ i
and manageable for other road users. SRS TRV R

5.3.7.2.1.6. A manoeuvre shall aim to be one|5.3.7.2.1.6 BiTRVE -G EP
continuous movement. ERN

5.3.7.2.1.7. A manoeuvre shall be completed|5.3.7.2.1.7 TR ARG R 24
without undue delay. RoB o

5.3.7.2.1.8. Once a manoeuvre has been|5.3.7.2.1.8 - P ¥eiTe A

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

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

5.3.7.2.1.10. 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
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shall include the use of the direction Bl e T E I ORR RO ﬂi;ﬁf?ii
indicator to notify road users of an| Fv o
upcoming lateral manoeuvre.

5.3.7.2.1.11. The system shall ensure the|5.3.7.2.1.11 % Je > 4% (T2 o &\

manoeuvre remains controllable for the
driver, as per paragraph 5.3.6., by adapting
its longitudinal speed before and during the
manoeuvre when necessary.

5.3.7.2.1.12. The manoeuvre shall aim to not
cause a collision with another detected
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the vehicle during the manoeuvre.

5.3.7.2.2. General requirements for driver-
initiated manoeuvres

The requirements of this paragraph and its
subparagraphs apply to feature(s) capable of
performing driver-initiated manoeuvres.

5.3.7.2.2.1. The system shall only initiate the
manoeuvre when explicitly commanded by
the driver without prior request by the
system, and when it is safe to do so.

5.3.7.2.3. General requirements for driver-
confirmed manoeuvres

The requirements of this paragraph and its
subparagraphs apply to feature(s) capable of
performing 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, as
appropriate.

5.3.7.2.3.2. A request by the system for the
driver to confirm a manoeuvre shall at least
be indicated through a specific signal (or
combination of signals) in accordance with
paragraph 5.5.4.1.

the vehicle during the manoeuvre.

5.3.7.2.2. General requirements for driver-
initiated manoeuvres

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

5.3.7.2.2.1. The system shall only initiate the
manoeuvre when explicitly commanded by
the driver without prior request by the
system, and when it is safe to do so.

5.3.7.2.2.2. The system shall not start the
manoeuvre when a driver disengagement
warning is currently being given.

5.3.7.2.3. General requirements for driver-
confirmed manoeuvres

The requirements of this paragraph and its
subparagraphs apply to the system capable

of performing 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, as
appropriate.

5.3.7.2.3.2. A request by the system for the
driver to confirm a manoeuvre shall at least
be indicated through a specific visual signal.
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5.3.7.2.3.3. In the event that the driver does not|5.3.7.2.3.3. In the event that the driver does not|5.3.7.2.3.3 %8 % A A &t FE LR >Y|5.3.7.2.3.3 »0 E % A R L FEuilh>t
confirm a request by the system, the system| ~confirm a request by the system or a driver| % %tz & £ » % %7 BARdeIE | 2 B R AF R A A FHE S
shall not initiate that manoeuvre. disengagement warning is currently being| % o g iz FEP s R RT RAR
given, the system shall not initiate the e % o
manoeuvre.

5.3.7.2.3.4. A manoeuvre shall only be5.3.7.2.3.4. A manoeuvre shall only be|5.3.7.2.3.4 e TR 5 o 3w it ik (F|5.3.7.2.34 F TR T o 3w itk (TR
proposed if there is a justifiable reason for| proposed if there is a justifiable reason for| £ ¥ v /4 2 72d T Wﬁtﬁ a1 B o2 12d F %}iﬁ dh o
said manoeuvre. said manoeuvre.

5.3.7.2.3.5. The system shall aim not to initiate|5.3.7.2.3.5. The system shall not initiate the|5.3.7.2.3.5 ﬁv"‘ g e gk &% > 537235 ﬁv‘" HE e R R iR
the proposed manoeuvre, even if already| proposed manoeuvre, even if already| i@ B ® A © S FEin - AP a§ BA L R A FEEL KT AR
confirmed by the driver, unless the| confirmed by the driver, unless the| 7 il & A=45e 3% 012 3% (% : L WA
following conditions are met: following conditions are met:

() The target area, lane or path is determined|(@) The target area, lane or path of thel(a) d % 3i#/i Li %R Fig|(a PHERF I F TR ARSI
by the system to be clear; manoeuvre is not obstructed; RS gl s

(b) The reason for the manoeuvre still exists; |(b) The reason for the manoeuvre still exists; (b) P ivz2 32d 7 ’* EAER (b) #iT232d ™RG4

(c) The target area or lane allows the system to|(c) The target area or lane allows the systemtoj(c) P #:Fe 3 a4 & if 227 A 33t 2 |(c) P FHIB & B 3f LIF L 3z =
resume stable control after completing the| resume stable control after completing the| 3 ¥ {3 Fx 4R £8 = 4741 5 e i AR 7},1}{ ¥
manoeuvre; manoeuvre;

(d) The manoeuvre is anticipated to be[(d) The manoeuvre is anticipated to be|(d) "i% % s HE B R () "f TR ESAHE R
completed before the vehicle comes to| completed before the vehicle comes to| * f FE3E *b > P (TALTEH BT B g FEE o PRITHPIFH R D 4R
standstill, unless this is necessary for safe| standstill, unless this is necessary for safe| &t 70 % = ; Bk w oA
navigation or to give way to other road| navigation or to give way to other road
users; users;

(e) The target area or lane is assessed not to be|(f) The target area or lane is assessed nottobej(e) P #h R ¥ B g AT H 2L 5 30 |() PHRF & F EAR T H 25 230
outside of the system’s boundaries. outside of the system’s boundaries. 4 ,?»‘ui% ) f’f ° 4 ,?fui§ T2 ¢k e

(f) The driver has been detected to have () Fm x e 3 i p 3k (58 4 @
directed their gaze as appropriate to the - R FHERERN > BH AR Ee
proposed manoeuvre within an appropriate TR R KRR
period before the manoeuvre commences.

5.3.7.2.3.6. The system shall not propose a[5.3.7.2.3.6. The system shall not propose a5.3.7.2.3.6 % ,x % 7 &% 2 1¥]53.7.23.6 % e 7 f2iF 5 iF2
manoeuvre if it would knowingly cause| manoeuvre if it would knowingly cause| 2. {5 % > H#-ig = H s g g i@ # —‘F% AN R AR R N —‘F}f T
other road users to unreasonably or| other road users to unreasonably decelerate| {7 #& JZ & s 2 ¥ 2 iE B EF D | m TP RN iE e D R o P2 R
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unmanageably decelerate or evade the
vehicle as a consequence of the manoeuvre.

5.3.7.2.3.7. The system shall aim to not initiate
a manoeuvre if it would violate applicable
instruction by relevant signage or
performance requirements as specified in
paragraph 6.

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 system-initiated manoeuvres

5.3.7.2.4.1. The system shall be designed to
ensure that the driver has sufficient time to
reject the manoeuvre announced by the
system before it is performed in an easily
accessible way, or to resume unassisted
control, as appropriate.

If the driver rejects a manoeuvre, the system
shall not initiate the same manoeuvre unless
the circumstances change or there is a risk of
an imminent collision.

5.3.7.24.2. A manoeuvre shall not be
initiated if system has presented an EOR to
the driver in the 7 seconds leading up to the
initiation of the manoeuvre.

5.3.7.2.4.2.1. In addition, further strategies
shall be implemented to ensure appropriate

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 instruction by relevant signage or
by other traffic rules as specified in
paragraph 6.

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 system-initiated manoeuvres

5.3.7.2.4.1. (Reserved)
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driver engagement prior to the initiation of
the manoeuvre, which shall be documented
and explained.

5.3.7.2.43. The manufacturer shall also
describe in the safety concept the system
behaviour in case the driver is detected to be
disengaged during a manoeuvre (e.g.,
initiation of a risk mitigation function, full
execution of the manoeuvre, stop the
vehicle).

5.3.7.24.4. A manoeuvre shall only be
performed if there is a justifiable reason for
said manoeuvre (e.g., pursuing a set
destination, following traffic flow, safety-
relevant manoeuvres, etc.). The
manufacturer  shall explain in the
documentation the traffic situations where
the system may initiate manoeuvres.

5.3.7.2.4.5. The system shall not initiate the
manoeuvre if the conditions outlined in
paragraph 5.3.7.2.3.5. are not met.

5.3.7.2.4.6. The system shall aim to not initiate
a manoeuvre if it would cause other road
users to unreasonably or unmanageably
decelerate or evade the vehicle as a
consequence of the manoeuvre.

5.3.7.2.4.7. The system shall aim to not initiate
a manoeuvre if it would violate applicable
instruction by relevant signage or
performance requirements as specified in
paragraph 6.

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

5.3.7.2.4.9. The system shall aim not to violate
appropriate right-of-way rules applicable in
the country of operation where relevant to
the manoeuvre.

5.3.7.2.4.10. The system shall only initiate a
manoeuvre if the vehicle is located on a
highway (including highway slip roads) and
it is not withholding HORSs.

5.3.7.24.11. A request for the driver to
acknowledge that they have read and
understood the driver information material
outlined in paragraph 5.6 shall be given
while the vehicle is in a stopped position.
This request shall be given at least once
every month. If the vehicle utilises a means
of differentiating between users, this may be
extended to three months for a given user. If
the vehicle can identify that a driver has
previously acknowledged this request it
does not need to be given again for that
driver. If the vehicle can identify that the
current driver has not acknowledged this
request before, then it shall be given in the
current drive cycle.

5.3.7.2.5. Special provisions for systems
capable of performing system-initiated
manoeuvres or withholding of HORs

5.3.7.2.5.1.The system shall be designed to
have anticipatory behaviour in interaction
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with other road user(s) aiming to ensure
stable, low-amplitude dynamics and/or to
minimise risk as appropriate (e.g., when
critical situations could become imminent).
This shall be demonstrated by avoidance of
a collision in the following scenarios,
accounting for the robustness criteria
outlined in Annex 3 Appendix 4:

(a) A cut-out of the lead vehicle as outlined in
Annex 4, paragraph 4.2.5.2.6.;

(b) A vehicle cutting in from the adjacent lane
as outlined in Annex 4, paragraph 4.2.5.2.5.;

(c) A decelerating lead vehicle as outlined in
Annex 4, paragraph 4.2.5.2.4.

5.3.7.2.5.2.In case the following distance to a
vehicle in front is temporarily disrupted
(e.g., vehicle is cutting in, a decelerating
lead vehicle, etc.), the vehicle shall readjust
the following distance at the next available
opportunity without any harsh braking
implementing strategies aiming to address
significant string instability, unless an
emergency manoeuvre would become
necessary.

5.3.7.2.5.3.Special  provisions  regarding
system boundaries

5.3.7.25.3.1.  For highway operation, the
system shall aim to respond to work zones,
lane reductions, lane closures, toll stations
and end of highways (e.g., by notifying the
driver, issuing a DCA, or continuing

operation if capable).
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5.3.7.2.5.3.2. For non-highway operation, if
system-initiated  manoeuvres can be
activated, the system shall aim to respond to
relevant situations when the vehicle could be
expected to stop, give way or required to
change lane.

If the relevant situation is within the system
boundaries, the system shall manage it by
either:

(@) Carrying on providing lateral and/or
longitudinal assistance; or

(b) Suggesting a manoeuvre to the driver; or

(c) Issue a DCA,; or

(d) Performing a system-initiated
manoeuvre.

If the relevant situation means that the system
is approaching a system boundary, the
system shall issue a DCA.

5.3.7.25.3.The system shall be able to
recognize lane markings as outlined in
Annex 3 of the 01 or later series of
amendments to UN Regulation No. 130, as
relevant to the countries in which the system
can be activated.

5.3.7.3. Driver Unavailability Response

5.3.7.3.1. 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

5.3.7.3. Driver Unavailability Response

5.3.7.3.1. 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
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driver disengagement warning escalation
sequence as defined in paragraph 5.5.4.2.6.,
the system shall appropriately activate the
Risk Mitigation Function in order to come to
a safe stop.

5.3.7.3.2. The system shall be designed to
select an appropriate target stop area based
on the system capabilities and current
circumstances (e.g. traffic situation, road
infrastructure) with the aim of minimising
risk.

5.3.7.3.3. Where the system is equipped with a
driver-confirmed or system-initiated lane
change feature, the RMF shall be capable of
performing lane changes, in compliance
with the technical requirements for systems
with the purpose of bringing the vehicle to a
safe stop outside its own lane of travel of the
04 or later series of amendments to UN
Regulation No. 79, during an intervention on
a highway to bring the vehicle towards a
target stop area in a slower or emergency
lane.

5.3.7.4. Speed Limit Compliance Assistance

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

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

5.3.7.4.3. The system and any of its features
shall only provide assistance within their

driver disengagement warning escalation
sequence as defined in paragraph 5.5.4.2.6.,
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

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

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

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

5.3.7.4.4. 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.

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

(a) Driver-set maximum speed;

(b) System-determined road speed limit.

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

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

5.3.7.4.7.1. 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.

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

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

designed speed range.

5.3.7.4.4. 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.

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

(a) Driver-set maximum speed;

(b) System-determined road speed limit.

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

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

5.3.7.4.7.1. 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.

5.3.7.4.7.2. 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.

5.3.7.4.7.3. In the case where there is a change
in the system-determined road speed limit
the following shall apply:
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suppressed permanently by the driver. suppressed permanently by the driver. B o B oo
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then the current maximum speed shall not| previous system-determined road speed 2o i " o
automatically change to the new system-| limit and the new system-determined road
determined road speed limit. speed limit.

5.3.7.4.7.3.3. If the new system-determined|5.3.7.4.7.3.3. If the new system-determined|5.3.7.4.7.3.3 % #7ed & Sip| 2 3f $4(5.3.7.4.7.3.3 & 37+«
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system-determined road speed limit. system-determined road speed limit.
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demonstrate this to the Type Approval| demonstrate this to the Type Approval
Authority. Authority.
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5.3.7.4.9. The system shall not enable the|5.3.7.4.9. The system shall not enable the|5.3.7.4.9 % L7 i § % A & %%'d B(5.3.749 K52 K E® AT %%'E’ =8
driver to set a default offset by which the| driver to set a default offset by which the| X I B % % BATB Y K P T 2| KA B F BATEI 5 P T2

current maximum speed is supposed to| current maximum speed is supposed to| i Feid FUIUE T - FEK A o FREVUK T - FFRBH o
exceed the system-determined road speed| exceed the system-determined road speed
limit. limit.
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(e.g., related to speedometer inaccuracy)
may be applied to the warning thresholds
and the system’s designed speed range and
shall be declared by the manufacturer to the
Type Approval Authority.

5.3.7.4.11. 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.

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.

5.3.7.5.1.1. For M1 and N1 vehicles, the
requirement in paragraph 5.3.7.5.1 shall be
deemed to be fulfilled if either of the
following requirements are met:

5.3.7.5.1.1.1. The system shall permanently
indicate to the driver the current headway
setting while the system is in ‘active’ mode.

5.3.7.5.1.1.2. Upon first activation of the
system following an initiation of the
powertraint, 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.

1 As defined in Mutual Resolution No. 2
(M.R.2) of the 1958 and the 1998
Agreements containing vehicle propulsion
system  definitions, see  document
ECE/TRANS/WP.29/1121.

5.4. System safety response to detected failures

(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.

5.3.7.4.11. 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.

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.

5.3.7.5.1.1. For M1 and N1 vehicles, the
requirement in paragraph 5.3.7.5.1 shall be
deemed to be fulfilled if either of the
following requirements are met:

5.3.7.5.1.1.1. The system shall permanently
indicate to the driver the current headway
setting while the system is in ‘active’ mode.

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
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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
55.4.1.

5.4.2.1 If a failure affects the entire system, the
system shall switch to ‘off” mode upon
termination of assistance and provide at least
an optical failure warning signal to the
driver for an appropriate duration.

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 in ‘off’
mode.

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,

BN E dewﬁ%@?iﬁ

5.4.1. The activated system shall be capable of|5.4.1 CETH % cu}@ BB ¥k ALE
detecting and responding to electrical and| 2 #% i 2. % }_s’ﬁ ECR %134,}‘3 CE
non-electrical  (e.g., sensor blockage,| % 2T F (Glde: BRI E R FIFEAE
misalignment) failure conditions affecting] A &t ) s FA5:E (7 B RIZ v &
the safe operation of the system or its| i # o
features.

5.4.2. Upon detection of a failure affecting the|5.4.2 * ?‘,gﬁiﬁ T_F BN R BT S
safe operation of a given feature(s) or the| #4822 % >:i& iFmr{l‘ﬁ IR E
system as a whole, the control assistance of| = » X B2 584 & & % A2 fr s Bé
the affected feature(s) or the system| M- F n;ﬁﬁ ¢ ;%—Jﬁ ZE2BLE M

altogether shall be terminated in a safe
manner  in  accordance  with  the
manufacturer’s safety concept.

Z reh NP o

The system shall gradually reduce its control| & ¥ % 2
assistance provided by the affected X ¥ X
features(s) or system if it is safe to do so, and| B4 >
inform the driver according to paragraph
55.4.1.

5.4.2.1 If a failure affects the entire system, the|5.4.2.1

system shall switch to ‘off> mode upon
termination of assistance and provide at least
an optical failure warning signal to the
driver for an appropriate duration.

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 in ‘off’
mode.

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,
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the system operation is permitted to continue
provided that the remaining features are
capable of operating in accordance to this
Regulation.

5.4.4.1 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.

54.4.2 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 to
‘on’ mode 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:

(& 7 AT ERFTR)

5.5.2. General Requirements

5.5.2.1. When the system is switched into ‘on’
mode, specific system features shall be
either in ‘active’ mode (generating control
outputs) or in ‘stand-by’ mode (currently not
generating control outputs), while some
other system features may remain in ‘off’

the system operation is permitted to continue
provided that the remaining features are
capable of operating in accordance to this
Regulation.

5.4.4.1 The remaining available features or the
absence of those features as a result of the
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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 to
‘on’ mode 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
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mode and be commanded by a different
means.

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

5.5.2.3. When the system is in ‘active’ mode,
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.

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

5.5.2.4.1. 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.

5.5.3. Activation, Deactivation and Driver
Override

55.3.1. The default status of the system
shall be the ‘off” mode at each initiation of
the powertrain, regardless of what mode the

mode and be commanded by a different
means.

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

5.5.2.3. When the system is in ‘active’ mode,
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.

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

5.5.2.4.1. 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.

5.5.3. Activation, Deactivation and Driver
Override

5.5.3.1. The system shall be in ‘off” mode at
the initiation of each new engine start (or run
cycle, as relevant), regardless of what mode
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driver had previously selected. the driver had previously selected. [P TR

A new engine start (or run cycle), which is|This requirement does not apply when a new|™ p #> 34 {7 2. 751 &F fads (M FERPF| AR R G * 30 p SR 72 3751 Ffx
performed automatically, e.g., the operation| ~engine start (or run cycle, as relevant) is| g ) 4e: ik Adedh ;o Si2 F v m)| B (L FEFETR o AoAp ) blde:
of a stop/start system, shall not be| performed automatically, e.g., the operation| # Ap Bf T & A& @ % > K L 2 @] =ik SdeH & kL2 FiF o

considered an “initiation of the powertrain”| of a stop/start system. oo A ORAMARL G TH 4 sz g

wherever that term is used in this regulation. o
5.5.3.2. Activation 5.5.3.2. Activation 5532 kxi 5.5.3.2 fx#
5.5.3.2.1. At the latest when the system first 5.53.2.1 Bah A B4 % .?fz,

enters ‘active’ mode following an initiation 2 fxde 15 g ik~ Frd BN

of the powertrain, the system shall provide e B AR EARAF T 1Y _t

visual information to the driver requesting FHAR A LR

them to remain engaged with the driving TE2 Bk

task while using the system.

5.5.3.2.2 The system shall change its mode|5.5.3.2.1. The system shall change its mode|5.5.3.2.2 & *’a§ B Aozoa T 5 §(5.532.0 WAEEAZAEEF L
from ‘off’ to ‘on’ only upon a deliberate| from ‘off’ to ‘on’ only upon a deliberate| T* » % 3L/E P M BF RN % 2 FET T o AALBRP M PR FEL
action of the driver. action of the driver. TEE ol o

5.5.3.2.3. The system or its features shall only|5.5.3.2.2. The system or its features shall only|5.5.3.2.3 & 3t &% # #5 i Ji& 7 ay *t #1775 |5.5.3.2.2 ,Z‘s SRR H H BT AT AT
enter ‘active’ mode if all of the following| enter ‘active’ mode if all of the following| 7 if if i£ /% =R TADNY X & LR i e AR E R RPF AR O ol i 5N
conditions are met: conditions are met:

(a) The driver is in the driver seat and the|(a) The driver is in the driver seat and the|(a) & % 4 ff_*“’% B o ¥R B A |(a) KA *“’%; S - SR
driver’s safety belt is fastened; driver’s safety belt is fastened, S I S Ea %F_F ;

(b) The system is able to monitor the driver’s|(b) The system is able to monitor the driver’s|(b) 4 % ¥ Z4r B R A H 7R T2 |(b) i AT EHER A HFR T2
potential disengagement with the driving| potential disengagement with the driving| B A 527 35 ; p I N Ll e
task; task;

(c) No failure affecting the safe operation of{(c) No failure affecting the safe operation of|(c) * 7 B2 38 % 32 & 2 & ivengxfi|(c) A F B F 2 % 28 Fenxfi
the system has been detected; the system has been detected; © A R T A TR

(d) The system or feature has not detected to be|(d) The system or feature has not detected to be[(d) % St &% # it R R T =30 H %k %i(d) % S # v AR =2 H k5t
outside of its system boundaries; outside of its system boundaries; B2 B2

(e) Other safety systems according to|(e) Other safety systems according tol(e) H # xR 522 % > 1B (F|(e) H s ZRR TS522 X > % JLid (T
paragraph 5.2. are functional. paragraph 5.2. are functional. ?oo ¢ oo

The manufacturer shall specify in the[The manufacturer shall specify in thel¥ 3¢ &3t~ 2 P ¥ @& 4k b 8 vogs H
documentation  additional  types  of| documentation additional types  of| # &¢ & x> 3 #5 H5N 20 %F b ag A E’v'”lé?* 14 é‘E _%'E- » i ‘E‘ﬁ 1‘3‘?;‘ 2_%p *b g A o
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preconditions enabling the system or its
features to enter ‘active’ mode, if applicable.

5.5.3.3. Deactivation

5.5.3.3.1. It shall be possible for the driver to
switch the system to ‘off* mode at any time.

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

5.5.3.3.3. When the system or a feature thereof
has assessed that the preconditions for
remaining in ‘active’ mode 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’ mode, or by switching the system or
feature to ‘off” mode, unless specifically
defined otherwise by this Regulation.

55.3.34. 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).

5.5.3.4. Driver Override

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

55.3.4.1.1.A driver input to the braking
control resulting in a higher deceleration
than that induced by the system shall
override and suspend the longitudinal
control assistance provided by the system

preconditions enabling the system or its
features to enter ‘active’ mode, if applicable.

5.5.3.3. Deactivation

5.5.3.3.1. It shall be possible for the driver to
switch the system to ‘off* mode at any time.

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

5.5.3.3.3. When the system or a feature thereof
has assessed that the preconditions for
remaining in ‘active’ mode 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’ mode, or by switching the system or
feature to ‘off” mode, unless specifically
defined otherwise by this Regulation.

55.3.34. 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).

5.5.3.4. Driver Override

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

55.3.4.1.1. 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
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during the overriding period.

55.34.1.1.1.  The system shall not resume
longitudinal control assistance without a
separate action by the driver, however, the
system may provide the longitudinal
control assistance in order to avoid
inappropriate distances to other road users.

If the driver input results in a speed reduction
of not more than 30km/h within 2 seconds,
the system may resume longitudinal control
assistance without a separate action by the
driver.

55.34.1.1.2. Following resumption of
longitudinal control assistance, the system
may accelerate up to the current maximum
speed. The rate of increase of acceleration
shall be gradual (i.e. with low jerk) and
controllable in accordance with paragraph
5.3.6.

5.5.3.4.1.2. A driver input to the control of any
braking system (e.g., service brake, parking
brake) in order to maintain the vehicle at
standstill, shall override the longitudinal
control assistance performed by the system.

5.5.3.4.1.3. 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

system and shall not resume assistance
following such override without a separate
action by the driver.

5534.1.1.1

RN S ST A

CEES T NaR Y il

N LA B SE A A, By

whp W ERRY FF2 A
P

N ERES RS LR IRk
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VAT RWER A2 R IET

P s LN

5.534.1.12
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55.3.4.1.2. A driver input to the braking
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control by any braking system (e.g. parking| & > ¥z e £ & Vu( blde: ¥ F £
brake) in order to maintaining the vehicle in| & ~FL T # ,§‘< )2 B E B A
standstill, shall override any feature| iz > » BB~k d ,]‘i ..w*i 72 @ iy
associated with the longitudinal control #JM °
performed by the system.

5.5.3.4.1.3. An accelerator input by the driver|5.5.3.4.1.3 dOE s Al R

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

5.5.3.4.1.4. A steering input by the driver shall|5.5.3.4.1.4. A steering input by the driver shall|5.5.3.4.1.4 d B A2 e~ B553414 4 B8 A2~ BB
override any feature associated with the| override any feature associated with the| B~ iz & d s isrf 7@ e 4] S E L d L TH T2 ple irdlo
lateral control assistance performed by the| lateral control assistance performed by the| — ## B4 4p B 2_ ¥4 5¢ o #* 12 B~ f*é ArE 2| BAApRE 2 F o o BT E 2 d

Lz

p
% %

system. The steering control effort necessary| system. The steering control effort necessary| #3244 7 RAQET L 23 o 4| wirdl4 7 BAQET - 23 o k5L
to override shall not exceed 50 N. The| to override shall not exceed 50 N. The| t¥ &iF ajié AR EFREMRTBE] T OLFERANTEMR D
system may allow for the driver to perform| system may allow for the driver to perform (B4 3 G R G Uk ) e (bl4r @ 2R G FUF ) o
minor lateral corrections (e.g. to avoid a] minor lateral corrections (e.g. to avoid a
pothole). pothole).
5.5.3.4.1.4.1. When the driver override occurs 5.534.14.1 > xiiilt A FFiET
while the system is performing a BF A ER A BKTJ« P g e g s O
manoeuvre, the manoeuvre shall be Je TR M T2 2 d 2 A
terminated unless the steering input is in B g picipl e 13 % b o Ap B R TF AR
support of the intended manoeuvre and/or b o

providing minor lateral corrections.
5.5.3.4.1.5. If according to paragraph 5.3.7.4.4.|5.5.3.4.1.5. If according to paragraph 5.3.7.4.4 5.5.3.4.1.5 F iR ES53.744>1¥5534.15 FixRHPLe53.744 iF

4

the system is no longer permitted to provide| the system is no longer permitted to provide| & & % A B~k 2_w Ji ok LL-7 # ’%§ A B-N 2w kBB A
longitudinal or lateral assistance in response| longitudinal or lateral assistance in response| A& /& 3F # & 48 % &% B ra»ﬁzp“F"’E* =P e L @#F‘vfﬁ? ’ E' B

to driver override, the system shall be| to driver override, the manufacturer shall j‘ﬁé&“ PR T R X E (T2 P ﬁ»m = JBF E Gk LT R B (T2 F
designed to ensure controllability of these| implement strategies to ensure| ¥ A (e oy a§ 7 RN ST I Bl ﬁ; ¥ :Jr“’# e QR - SN
phases of operation (e.g. not terminating| controllability of these phases of operation| 5 # (T} Ap Rl 2. A $ B P2 ¥ Yrip)| RIFI 2 PR B A 2. A S 82 pF 7
lateral control while the driver is detected to|  (e.g. not terminating lateral control while the| = #2241 ) o ¢TI ) e
be motorically disengaged). driver is detected to be motorically
disengaged).

5.5.4. Driver Information, Driver|5.5.4. Driver  Information, Driver|5.5.4 sfié AFMNFHRAASFESSA ERAFTAERAASEZE
Disengagement and Warning Strategies Disengagement and Warning Strategies % %‘ T 1% TR

5.5.4.1. Driver Information 5.5.4.1. Driver Information 5541 E®RAFT 5.5.4.1 AT

5.5.4.1.1. The system shall inform or warn the|5.5.4.1.1. The system shall inform or warn the(5.5.4.1.1 & 3L fid 4r et &on F 8 4 5 |5.54.1.1 % il o B3 F % L 3
driver about: driver about: BE Fﬁé :

(a) The status of the system or feature: ‘stand-|(a) The status of the system or feature: ‘stand-|(a) & S 7 &¢ 2_ e 5 @ F 50 (& (a) AL o 2R FE (i
by’ mode (if applicable), ‘active’ mode; by’ mode (if applicable), ‘active’ mode; BRI ) S A B 7SR )~ A R
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(b) Status of an ongoing manoeuvre (e.g.,|(b) An ongoing manoeuvre; (b) T 72 Tk ik (Hldoide|(b) & A 72 4% 1F
initiation, cancellation or if it will be de Bl o N E B R T R A 5
recommenced after the vehicle is forced to # 0Bk {8 -,’El Hdg & FTELHE ) )

come to a stop during the manoeuvre);
(c) The need for the driver to perform a specific|(c) The need for the driver to perform aspecific|(c) ¥ & % A H FH L7 2 F () HER A H 7 HF L ivd 2 7 & ( 1

action (e.g. apply control, check indirect| action (e.g. apply control, check indirect ( H|4r: 344~ & F’“#eaﬁﬁ’* doiFhedrd e AR ERARTT AR )
vision devices); vision devices); %)

(d) If while in ‘active’ mode the system has|(d) If while in ‘active’ mode the system has (d) e jEd (a Fapm b F et |(d) e fEd (a)iE T gt E Jad5t A
detected to have reached a currently relevant| detected to have reached a currently relevant| 3 & #-7% » x ke 1 R3] HE | ifr%]‘[i;‘ v Rkve WOplPe MEI A
system boundary, unless already indicated| system boundary, unless already indicated| 7 % %tif 5‘} ° GALER o
by (a); by (a);

(e) A detected upcoming system boundary;  |(e) A detected upcoming system boundary;
(f) Detected failures affecting the system or its|(f) Detected failures affecting the system or its (f)“,j;

~

(@)
N
4

PN

@Rl R K kR 5 (o) ® MRl TR R g R
GOSLECT BB RSN b Bk (D) $< MESTHM BFRN o B ks

~

features, unless the system is in ‘off’ mode; | features, unless the system is in ‘off’ mode; | &% H 74 it 2_ © 1 Plecfi ; BH gy 2o 0P
(g) Intended driver-confirmed or system-|(g) Intended driver-confirmed or system-|(g) = FE&|2 d BH A mmindd kAt|(g) R d KR A mmined kAL
initiated manoeuvres. initiated manoeuvres. FXoT ek 1T o ET 5T fﬁ#;& T o
5.5.4.1.2. The system messages and signals|5.5.4.1.2. The system messages and signals|5.5.4.1.2 % s34 % A EL R FE ~ % (5.54.1.2 3 4 2 LR P #x
shall be unambiguous, timely and shall not| shall be unambiguous, timely and shall not| F¥¥ % R ERE 5 o 2= ),?g;g%lﬂ b
lead to confusion. lead to confusion.

4

5.5.4.1.3. The system’s messages and signals|5.5.4.1.3. The system’s messages and signals|5.5.4.1.3 & L3 & % 21 5% ¥ 4p TF|5.54.13 ka4 z A Uk ¥ T
shall use individual or an appropriate| shall use individual or an appropriate| 3 i * b 2 ARE ~ BF 2 N B Y b Nzﬁaﬁf N NN |
combination of visual, audio and/or haptic| combination of visual, audio and/or haptic| 4 w 4B\ i 4 2. 2 & o Fwodlifdzes o
feedback for the given circumstances. feedback for the given circumstances.

5.5.4.1.4. In the case of multiple messages or|5.5.4.1.4. In the case of multiple messages or|5.5.4.1.4 % % €2 4 &b H 44 3H(5.54.1.4 >t 5 £ 4 5k A4tk
signals being offered in parallel, they shall| signals being offered in parallel, they shall| P> Bz % £/ R B FEBLER | B Bk ?f ERRAERLER -

be subject to prioritization by urgency.| be subject to prioritization by urgency. % > APRUAL Z MELRITE AL & :k? }_Jha BE2E Z BB IF S ﬁﬁi‘ ;
Safety-relevant messages and signals shall| Safety-relevant messages and signals shall ?f% AR R f@ﬁ“ v i CERAEE Y G ﬁ%“ '
be given the greatest urgency. The| be given the greatest urgency. The| % 7|& 3P #73 % ,«‘u FIL 2R GUEL o % i'J T ﬁfu? e Hf{

manufacturer shall list and explain all| manufacturer shall list and explain all
system messages and signals in the| system messages and signals in the
documentation. documentation.

5.5.4.1.5. The system’s messages and signals|5.5.4.1.5. The system’s messages and signals|5.5.4.1.5 % 3tz 2 4 % M HL K- 11|5.54.1.5 sz 24 % A RE
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shall be designed to actively encourage
driver understanding of the state of the
system, its capabilities and the driver’s tasks
and responsibilities.

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

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

5.5.4.1.8. System Messages and Signals for
Driver-Confirmed Manoeuvres

5.5.4.1.8.1. The system shall visually inform
the driver about a proposed manoeuvre. 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.

5.5.4.1.8.2. The direction indicators shall not
be deemed to satisfy this requirement.

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

5.5.4.1.9. System Messages and Signals for
System-Initiated Manoeuvres

55.4.19.1. The provisions 5.5.4.1.8. shall

equally apply.

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

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

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

5.5.4.1.8. System Messages and Signals for
Driver-Confirmed Manoeuvres

5.5.4.1.8.1. The system shall visually inform
the driver about a proposed manoeuvre. 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.

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

5.5.4.1.9. System Messages and Signals for
System-Initiated Manoeuvres

5.5.4.19.1. The provisions 5.5.4.1.8. shall
equally apply. Where possible, information
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5.5.4.1.9.2. The system shall aim to provide
information ahead of the initiation of a
relevant intended manoeuvre with sufficient
notice to allow the driver to comprehend the
manoeuvre and the traffic situation, taking
into account the complexity of the
manoeuvre and amount of other road users
present. If there is a risk of imminent
collision or it would conflict with the
information about an ongoing manoeuvre,
the time may be reduced and system shall
visually inform the driver as far in advance
as possible.

In addition, the initiation of a lane change
procedure shall be announced by another
modality unless the system has assessed that
the driver has observed the visual
information.

5.5.4.1.9.3. Provided the system is capable of
performing system-initiated manoeuvres,
the system shall indicate to the driver
whether in the current mode of operation,
manoeuvres could be initiated
automatically, or only upon driver initiation
or confirmation.

5.5.4.2. 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

shall be provided at least 3 seconds ahead of
a relevant intended manoeuvre.
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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.

5.5.4.2.1. Driver Disengagement Monitoring

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

5.5.4.2.1.1. The system shall monitor if the
driver is motorically (as per paragraph
5.5.4.2.4.) and visually (as per paragraph
5.5.4.2.5.) disengaged.

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

5.5.4.2.2. General Requirements for Driver
Disengagement Warnings

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

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

5.5.4.2.3. Types of Warnings

5.5.4.2.3.1. Hands On Request (HOR)

5.5.4.2.3.1.1. An HOR shall contain at least a
continual (continuous or intermittent) visual
information similar to the presented in the
example below.

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.

5.5.4.2.1. Driver Disengagement Monitoring

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

5.5.4.2.1.1. 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.

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

5.5.4.2.2. General Requirements for Driver
Disengagement Warnings

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

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

5.5.4.2.3. Types of Warnings
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considered confirmed when the driver is no
longer motorically disengaged.

5.5.4.2.3.2. Eyes On Request (EOR)

5.5.4.23.2.1. 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.

5.5.4.2.3.2.2. An EOR shall, as a minimum, be
considered confirmed when the driver is no
longer visually disengaged as per paragraph
55.4.2.5.

5.5.4.2.3.3. Direct Control Alert (DCA)

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

5.5.4.2.3.3.2. A DCA shall, as a minimum, be
considered confirmed when the driver has
taken control of the vehicle without any
continuous lateral assistance as requested by
the DCA.

5.54.24. Assessment
Disengagement

5.5.4.2.4.1. The driver shall be deemed to be
motorically disengaged when the driver has

of Motoric

considered confirmed when the driver has
placed the hand(s) on the steering control.

5.5.4.2.3.2. Eyes On Request (EOR)

5.5.4.2.3.2.1. 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.

5.5.4.2.3.2.2. An EOR shall, as a minimum, be
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Ploddl o Hkd B - AR &7

and longitudinal unassisted control of the] I > — BH s Pr® & 3R
vehicle. It shall comprise of a visual warning| 7% %= o
combined with at least one other modality
which are clear and easily perceptible.
5.5.4.2.3.3.2. A DCA shall, as a minimum, be5.5.4.2.3.3.2 iF 5 & M & & » H -

considered confirmed when the driver has
taken unassisted lateral, or lateral and

longitudinal control of the vehicle as
requested by the DCA.
55.4.2.4. Assessment of Motoric

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

5.54.25. Assessment
Disengagement

5.5.4.2.5.1. 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. Head
posture may also be used if the driver’s eye
gaze can temporarily not be determined, or
where the head posture can determine the
disengagement more quickly.

5.5.4.2.5.2. The driver shall be deemed to be
visually disengaged when the driver’s eye
gaze and/or head posture, as relevant, 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.

5.5.4.2.5.2.1. The driver shall be deemed to 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.

of Visual

,|An outline of the driving task relevant areas,

removed their hands from the steering
control.

55.4.2.5. Assessment
Disengagement

5.5.4.2.5.1. 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 Head
posture may also be used if the driver’s eye
gaze cannot be determined, or where the

of Visual
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directed away from any currently driving
task relevant area.

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.

5.5.4.2.5.2.1. The driver shall be deemed to 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.
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5.5.4.25.2.2. An outline of the sufficient
duration depending on the situation shall be
specified by the manufacturer in the
documentation provided to the Type
Approval Authority.

5.5.4.2.5.3. The system shall be designed to
address the detection and response to
multiple subsequent short aversions of eye
gaze or head posture by the driver (e.g.
increased reengagement time and/or
immediate issuing of an EOR). This
functionality shall be documented and
explained by the manufacturer to the Type
Approval Authority.

5.5.4.2.6. 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.

5.5.4.2.6.1. Hands On Requests

5.5.4.2.6.1.1 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.

55.4.2.6.1.2. In the event of continued

disengagement, the HOR request shall be

5.5.4.2.5.3. The manufacturer shall implement
strategies to address the detection and
response to multiple subsequent short
aversions of eye gaze or head posture by the
driver (e.g. increased reengagement time
and/or immediate issuing of an EOR).

5.5.4.2.6. 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.

5.5.4.2.6.1. Hands On Requests

5.5.4.2.6.1.1 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.

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

5.5.4.2.6.1.3. The initiation of an HOR may be
withheld in accordance with the provisions
of paragraph 5.5.4.2.6.5.

5.5.4.2.6.1.4. The system shall be designed to
avoid misuse (e.g., nudging the steering
wheel in response to an HOR without
becoming, as requested by the system,
motorically engaged).

5.5.4.2.6.2. Eyes On Requests

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

5.5.4.2.6.2.2. Following an EOR, if the driver
has been deemed visually reengaged
according to paragraph 5.5.4.2.5.2.1 and
subsequently starts to be visually
disengaged again for at least 1 second within
the following 2 seconds, an EOR shall be
given immediately.

5.5.4.2.6.2.3. In the event of continued visual
disengagement, the EOR shall be escalated
at the latest 3 seconds after the initial EOR
according to the warning strategy with
increased intensity. The escalated EOR shall
always contain acoustic and/or haptic
information.

5.5.4.2.6.3. Direct Control Alerts

5.5.4.2.6.3.1. At the latest 5 seconds following

escalated latest 10 seconds after the initial

HOR. The escalated HOR shall contain an| & Z %t 85 2 /&fE T -
additional acoustic ~ and/or  haptic
information.

55.4.2.6.1.3. (Reserved for hands-off|5.5.4.2.6.1.3 HORZ #4247 i& PR3 T |

requirements)
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5.5.4.2.6.2.2. 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.
5.5.4.2.6.3. Direct Control Alerts 554263 I RERipiIEL
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an escalation of the EOR, a DCA shall be
presented to the driver.

5.5.4.2.6.4. Transition to Driver Unavailability
Response

55.4.2.6.4.1 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 DCA.

5.5.4.2.6.5. Withholding of HORs

The system may withhold HORs when the
vehicle is located on a “Highway” and is
operated at a speed up to 130 km/h. As
outlined in paragraph 5.3.5.2., the
manufacturer shall describe in detail, as part
of the documentation required for section 9,
the boundary conditions under which HORs
can be withheld.

Whilst in this mode of operation, the following
subparagraphs shall apply:

5.5.4.2.6.5.1. In case of a detected upcoming
boundary condition which requires an HOR,
this HOR shall be given at the latest 5
seconds in advance of reaching the boundary
condition(s).

For situations not detected 5 seconds in
advance, a DCA shall be issued unless
lateral assistance will still be provided after
the driver is motorically reengaged. Where a
DCA is not issued, an HOR shall be issued
upon detection of the upcoming boundary

an escalation of the EOR, a DCA shall be
presented to the driver.

5.5.4.2.6.4. Transition to Driver Unavailability
Response

55.4.2.6.4.1 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.

55.4.2.6.5. (Reserved
requirements)
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condition(s).

In addition to the requirements of paragraph
5.3.6., for those situations not detected 5
seconds in advance, the vehicle
manufacturer  shall  demonstrate  the
controllability of such situations to the Type
Approval Authority during the inspection of
the safety concept.

5.5.4.2.6.5.2. The system shall issue an HOR
or DCA as appropriate upon reaching the
system boundaries due to a driver override
of the longitudinal control by acceleration.

5.5.4.2.6.5.3. If the system has the ability to
suppress accelerator input in order to avoid
exceeding the system boundaries, the driver
shall be able to override this.

55.4.2.6.5.4. Notwithstanding  paragraph
5.5.4.2.6.2.1., an EOR shall be given at the
latest when the driver has been deemed
visually disengaged for the relevant time
period according to the table below.

(RIS ERFT7R)

For vehicle speeds values between 60 km/h
and 130 km/h, a linear interpolation shall be
used to calculate the corresponding EOR
timing.

5.5.4.2.6.5.5. The system shall be designed to
determine when there has been no deviation
in eye gaze (or movement of head position
when this is being used to determine visual
engagement) for a significant period of time.
An EOR shall be issued in this case. These
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5.5.4.2.8.2.The driver is deemed to have

unavailability response initiations.

5.54.2.8.2
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strategies shall be documented and
explained by the manufacturer to the Type
Approval Authority.

5.5.4.2.6.5.6. The system shall inform the 554.2.65.6 FRBEMUT P IERA
driver whether HORs are currently being R e ER A frHORJ_ ’é_f,ﬁ'—é{’
withheld or not in a clearly distinguishable BE o pMT AR AR ILPR
way. This information shall be designed to B w A :Ifé—i MpEge il BE
not actively promote that the driver should ( TRE 7 MBI A j&é‘#ﬂ i
remove their hands from the steering control B2 AR LR LB )
(i.e., an indication of a steering wheel
without hands is not considered to violate
this requirement).

5.5.4.2.7.  Additional  Strategies  for|5.5.4.2.7.  Additional  Strategies  for|5.5.4.2.7 ¥ A ¥ 4 p|E £ TR L (55427 HA @ pE L3758 4
Disengagement  Detection and Re-| Disengagement Detection and Re-| 32 % F {0 2 3R Yh ek
Engagement Support Engagement Support

The driver state monitoring system shall be|The driver state monitoring system shall be| & % A % & & ] % L 2 & Rovd > B B A R TR 5 S E & ek > 12
equipped with strategies to assess whether| equipped with strategies to assess whether| = H >t EHFT 2 PlE A G ER| THVWUEEDPFT 2 PlEAG ER
the driver is disengaged in the event that no| the driver is disengaged in the event that no| 4 31%] »2FEY S ERALTE LA A ﬁ%] »2FEY S FRALTE LA
driver input has been determined over| driver input has been determined over| %k Ak (] 41\.’" 3@%; B A g2 FERE(HAr i BEE R AR 2
prolonged periods (e.g. through a negative| prolonged periods (e.g. through a negative /)4 #E/F'J T ) & Fi 2| R BT E 62 ik
determination of driver drowsiness), and| determination of driver drowsiness), and| & 35 o
implement appropriate countermeasures. implement appropriate countermeasures.

5.5.4.2.8. Repeated or Prolonged Driver|5.5.4.2.8. Repeated or Prolonged Driver|5.5.42.8 ¢ #4542 st £ 2 BB A A|55428 ¢ €470 L 2 B WA A
Disengagement Disengagement P P

5.5.4.2.8.1. The system shall be disabled for a|5.5.4.2.8.1. The manufacturer shall implement|5.5.4.2.8.1 LY A % SR $9(5.542.8.1 ¥ HERF F vk g b
period of at least 30 minutes whilst the| strategies to disable activation of the system| % % A AL R 5] %22 % X 2 J 5| Ttk mER G- 2 FR A A
powertrain is active when the driver is| for the duration of the start/run cycle when| T » 3% 2 > = L o4 o E T EGR Y AP o F R B A
detected to have insufficient engagement. the driver is detected to demonstrate J A RIRI R £ 2 S B2

prolonged insufficient engagement at least AT o R R R E o @
when this leads to more than one driver SR frdh i oo
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insufficient engagement when this leads to:

(a) One unavailability response initiation;

(b) At most 2 DCAs due to prolonged
insufficient engagement; or

(c) At most 3 engagement request escalations.

For (@) and (b), counting is reset when the
system is no longer disabled.

For (c), this is determined over a rolling time
window of 30 minutes during the activation
of the powertrain.

5.5.4.2.8.3.The driver is also deemed to have
insufficient engagement if there are repeated
EOR or HOR due to driver disengagement
within a given time period. The number of
warnings and the time interval over which
these are counted shall be defined by the
manufacturer and justified to the Type
Approval Authority.

5.5.4.2.8.4.When the system is disabled due to
insufficient engagement by the driver, at the
latest upon the deactivation of the
powertrain, the system shall request that the
driver reads the driver information material
as outlined in paragraph 5.6.

5.6. Driver Information Materials

In addition to the user manual the manufacturer
shall provide clear and easily accessible
information (e.g. documentation, video,
website materials) free of charge regarding
system operation on the specific vehicle
type. The information shall cover at least the

following aspects using terminology that is

5.6. Driver Information Materials

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

(a) 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;

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

(9) Driver Disengagement Detection;

(h) Privacy Management when using the
system;

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

(j) Human-machine interface (HMI):

(i) Activation and deactivation;

(ii) Status indication;

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

understandable by a non-technical audience:

(a) 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;

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

(9) Driver Disengagement Detection;

(h) Privacy Management when using the
system;

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

(j) Human-machine interface (HMI):

(i) Activation and deactivation;

(ii) Status indication;

(iii) Messages and signals to the driver and
their interpretation;
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(iv) Vehicle behaviour when reaching system|(iv) Vehicle behaviour when reaching system|(iv) #%:f % i h pr2 & §mi7 5 (iv) #5:E A R P2 24w 5 5
boundaries; boundaries;

(v) Vehicle behaviour when exceeding system|(v) Vehicle behaviour when exceeding system|(v) A2 A% % svif i pF 2. ﬂﬁﬁ 75 (V) Agdx s fprz B iwiE T4
boundaries; boundaries;

(vi) Information on system failures; (vi) Information on system failures; (Vi) & sigERz T (Vi) &gz T

(vii) Information on system mode transition to|(vii) Information on system mode transition to|(vii) & st &4 T H @ gf et & p & (V11) GHRB N ERE T H BN B
other assistance or automated systems, if| other assistance or automated systems, if| & $t2_ 3l > kg BER, ko kz g‘)m » RGBS
applicable. applicable.

In the manufacturer’s documentation,|In the manufacturer’s documentation,|>% ¥ ;%“F}]‘ SRS ) ?Z ‘F}]‘ 2 gL |3 Eﬁ‘"ﬁ‘ ARSI - ) 'E’ ‘ﬁ 2_Jew
including the educational materials (e.g.| including the educational materials (e.g.| I is&~ 2+ P (Hdr: < & BiskT Z2H AP (Blde: < 2
documentation, video, website materials)) documentation, video, website materials)] B: % ~ fexb ) ¥ H-E 7 RKIEE B px ) ¥ gE 7 RRESER

64




LR

B E

BETRERIPN EHRIEY X &

HRERPN 2 HRiE

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.

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.
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6. 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/s2(e.g., in order
to not disturb traffic flow), provided the
following conditions are met:

(a) The system provides visual information to
the driver on the upcoming or ongoing

driving situation which may potentially

6. 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/s2(e.qg., in order
to not disturb traffic flow), provided the
following conditions are met:

(a) The system provides visual information to
the driver on the upcoming or ongoing

driving situation which may potentially
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induce higher lateral acceleration than 3
m/sZ 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,;

(d) The vehicle is travelling at the system-
determined road speed limit or below; and
(e) The driver is not determined to be

motorically disengaged.

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

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

6.1.2. Merging roads and slip roads on
highways

6.1.2.1. If the system has the capability to assist
in merging roads, 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 wusers 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.

6.1.3. Leaving the lane to form an access

induce higher lateral acceleration than 3
m/sZ 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-|(d
determined road speed limit or below.

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

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

6.1.2. Merging roads and slip roads on
highways

6.1.2.1. 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.

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

6.1.3.1. 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.

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

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

6.1.4. Lane positioning on roads without lane
marking

6.1.4.1. 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.

6.2. Specific Requirements for lane changes

6.2.1. 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.

6.2.2. A lane change shall not be performed

BN TR R RIE T %

corridor for emergency and enforcement| #&7) = ¥ & * 2 i i
vehicles.

6.1.3.1. If the system is capable of forming an|6.1.3.1 %”,]“ BEH L ?f E LRI
access corridor for emergency and| #®F; = F i€ * 2 i ip a4 o & kL
enforcement vehicles, the system shall only| & ¥ it i FKS R R AR R
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emptively) form an access corridor where| 12 (L3 ) A5 iE o
this is required and allowed according to
national traffic rules.
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towards a lane intended for traffic moving in
the opposite direction.

6.2.3. 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®.

6.2.4. 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.

6.2.4.1. When there is an approaching vehicle.

The system shall be designed to not make an
approaching vehicle decelerate at a higher
level than 3.0 m/s2in order to ensure that the
distance between the two vehicles is never
less than that which the DCAS vehicle
travels in 1 second.

This assessment shall be performed with the
assumptions that the approaching vehicle
begins its deceleration:

(@) 1.4 seconds after the system starts the
lateral movement of the lane change
procedure; and

(b) Either:

towards a lane intended for traffic moving in
the opposite direction.

6.2.3. 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/s?.

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

6.2.4. 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.

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

With:
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(i) 0.4 seconds after the system starts the lane
change manoeuvre, provided that the
approaching vehicle was detected by the
DCAS vehicle for a duration of at least 1.0
seconds immediately before the lane change
manoeuvre starts; or

(if) 1.4 seconds after the system starts the
lane change manoeuvre.

6.2.4.2. 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:

(a) 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.

6.2.4.3. In case the system intends to decelerate
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

(i) 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

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

6.2.4.2. 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:

(a) 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
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for the purpose of avoiding or mitigating the
risk of an imminent collision.

6.2.4.4. 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 (e.g., when responding to road
infrastructure or other road users), or
avoiding or mitigating the risk of an
imminent collision.

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

6.2.6. The system shall generate a signal to
activate the direction indicator unless
already activated by the driver. 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).

6.2.7. 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

for the purpose of avoiding or mitigating the
risk of an imminent collision.

6.2.4.4. 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 (e.g., when responding to road
infrastructure or other road users), or
avoiding or mitigating the risk of an
imminent collision.

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

6.2.6. 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).

6.2.7. 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
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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.

6.2.8. 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.

6.2.9. Additional
changes

6.2.9.1. Additional requirements for driver-
confirmed lane changes

6.2.9.1.1. The system shall aim not to make an
approaching vehicle in the target lane
unreasonably decelerate, particularly in the
case where the lane change is not urgent
(e.g., for the purpose of overtaking a slower
moving vehicle). However, where making
another vehicle in the target lane decelerate
is necessary due to the traffic situation (e.g.,
current lane of travel is ending, where there
is dense traffic in the target lane), the
requirements of paragraph 6.2.4.1. shall
apply.

A lane change procedure shall only be
proposed if sufficient free space in the target
lane is already available or can reasonably
be expected to become available allowing a
LCM to be executed according to the
provisions of paragraph 6.2.4.

requirements for lane

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.

6.2.8. 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.

6.2.9. Additional requirements for lane
changes
6.2.9.1. Additional requirements for driver-

confirmed lane changes

6.2.9.1.1. 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. Notwithstanding the requirements in|6.2.9.1.2. Notwithstanding the requirements in[6.2.9.1.2 3t % % & % it 4L 2.6.2.4.2(b)[6.2.9.1.2 ** % % & % it 4L %.6.2.4.2(b)

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.

6.2.9.2. Additional requirements for system-
initiated lane changes

6.2.9.2.1. The requirements outlined
paragraph 6.2.9.1. shall equally apply.

6.2.9.2.2. The system shall aim to detect
restricted lanes of travel which restrict
access to specific vehicle road users (e.g.,
bus, bike or taxi lanes) and shall aim to
refrain from initiating lane changes to such
lanes.

6.2.9.3. 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.

6.2.9.4. Assisting lane changes on roads where

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.
6.2.9.2. Additional requirements for system-
initiated lane changes
6.2.9.2.1. (Reserved)

6.2.9.3. 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.

6.2.9.4. Assisting lane changes on roads where

pedestrians and/or bicycles are not

pedestrians and/or bicycles are not
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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).

6.2.9.5. 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.

6.3. Specific requirements for
manoeuvres other than a lane change

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

(@) Select a lane where this manoeuvre is
neither following the current lane of travel,
nor a lane change; or

(b) Navigate a roundabout by entering,
navigating and exiting the roundabout; or

(c) Navigate around an obstruction in the lane
of travel; or

(d) Provide sufficient lateral distance to safely
pass an object adjacent to the lane of travel

other

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).

6.2.9.5. 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.

6.3. Specific requirements for
manoeuvres other than a lane change

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

(@) select a lane where this manoeuvre is
neither following the current lane of travel,
nor a lane change; or

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

(c) navigate around an obstruction in the lane
of travel; or

other
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6.3.2. The system shall be designed to respond|6.3.2. The system shall be designed to respond|6. 3 2 GBI E D L E 632 kAR EIFIUES L gt
to vehicles, road users, infrastructure or a| to vehicles, road users, infrastructure or a| >t &V i E X FH AP H R FRIE| VR B TFHAPFHRFRIER i‘“‘
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corresponding driving environment in order| corresponding driving environment in order| 2 i& iF o FiT o
to ensure safe operation. to ensure safe operation.

6.3.3. The system shall be designed to respond|6.3.3. The system shall be designed to respond|6.3.3 R SR S R T ’%/{T;,t ~16.3.3 AR BE IR ’?i{*;,:% B

to traffic lights, stop signs, right-of-way

to traffic lights, stop signs, right-of-way
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stops) and restricted lanes appropriate to the|  stops) and restricted lanes appropriate to the| 4 ¥_{7 % # ;g R DE o NARE| (TRE mi A o ARG 2 3n
system’s given lane of travel, or the lane of| system’s given lane of travel, or the lane of] P"’ # «L:f;% T2 FITRB(H4c: 3 {#;5? F2FFRB(Hl40: B @ R
travel the system would find itself in as a| travel the system would find itself in as a }—wi‘ o A BN Ers Sk v i) AR R BN 2R R '\&x VAR RE 2 AT kA
result of the manoeuvre where this is| result of the manoeuvre where this is| 2. 35T » KA T2 FITEE BB FTLiHFTLEERBBFp Loty

deemed relevant for the given manoeuvre| deemed relevant for the given manoeuvre| % p £ @ %.“—F'-, P2 ARBERETE| ZARIFEEFTER

and operating domain (e.g., highway or non-| and operating domain (e.g., highway or non-|  J&

highway). highway).

6.3.4. The system shall be designed to safely|6.3.4. The system shall be designed to safely|6.3.4 SRR AR B B €634k MUK UOTAR B B 3y Uk
and cautiously navigate hillcrests where this| and cautiously navigate hillcrests where this| 3% i¥2_ # #3“;#] MApk T > % 8 P« x T2 VAT > X 2 ¥ )
is deemed relevant for the controllability the| is deemed relevant for the controllability the| -]« 3o > L) & 4% o e YL R Lo
given manoeuvre. given manoeuvre.

6.3.5. If the manoeuvre would potentially lead|6.3.5. If the manoeuvre would potentially lead|6.3.5 FHEITEARF GIE KT 635 FHFEITEBEAE IR AT AR
the system to cross paths with vulnerable| the system to cross paths with vulnerable| A% 33 %t if g2 & * —*FT P T ARGERD | BHRERET EF NFTAREFRD
road users crossing the lane of travel (e.g.,| road users crossing the lane of travel (e.g., lE B ( mjwﬁr IR = N ;,"}‘_( mHzr PiTBRIE~NTAT
bike path, crosswalk), the system shall be| bike path, crosswalk), the system shall be| 7 A%ig ) B 4 SLBR 0 & 3 $|  AXE )0 B A SLRER U &+ g
designed to respond appropriately to the| designed to respond appropriately to the| if J& ¢ * —*z 51 é?{ﬁ“ BEE R o BLig ot —*‘ 23 zl_s?{ff‘ RKEFE R o
road users and infrastructure. road users and infrastructure.

6.3.6. If the manoeuvre would lead the system|6.3.6. If the manoeuvre would lead the system|6.3.6 FHITHEINE LT ARND A163.6 A ITESIE L ARTARD AT
to cross paths with crossing traffic (e.g.,| to cross paths with crossing traffic (e.g.,| 7 A%® 2. B JRenpe /i (bl4o: & Adf| 487 2. 3 JR e (blde: & A dd %
when taking a turn) or lead the system to| when taking a turn) or lead the system to| %% ® ) > &3l H XS B KA R Fw| F P ) RFIH FNBKT B e ik
merge with traffic approaching from a| merge with traffic approaching from a| FiT® 2 2 ;& & > B] % Lk 3+ i‘rv’ 22BN EE s Pk SR
different direction, the system shall be| different direction, the system shall be| 12 & if 3= ¥ )¢ F g prid * —g EFE Er B pni —‘F}f EFE R
designed to appropriately respond to these| designed to appropriately respond to these| & (&]4c @ FEd ZEiE ) o (Blde: JEd Eig ) o
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road users (e.g., by giving way).

6.3.7. 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.

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

6.3.9. Additional Requirements for navigating
around an obstruction in the lane of travel
6.3.9.1. Navigating around an obstruction can
be performed under the following

circumstances:

(a) Driving around a stationary obstacle (e.g.,
parked vehicle, debris, etc.) in the lane;

(b) Passing a very slow-moving vehicle or road
user with sufficient lateral distance;

(c) The manoeuvre is instructed by legitimate

road users (e.g., by giving way).

6.3.7. 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.

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

6.3.9. Additional Requirements for navigating
around an obstruction in the lane of travel
6.3.9.1. Navigating around an obstruction in
the lane of travel can be performed under the

following circumstances:

(a) Driving around a stationary obstacle (e.g.,
parked vehicle, debris, etc.) in the lane;

(b) Passing a very slow moving vehicle or road
user in or near to the lane (such as a cyclist
in a cycle lane) with sufficient lateral
distance;

(c) The manoeuvre is instructed by legitimate
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Authority and it is determined that it is
appropriate and the system would be able to
safely operate.

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

6.3.9.3. If the manoeuvre would cause the
vehicle to cross partially or fully into
another lane, the system shall only do so if it
is able to confirm that sufficient space and
time is available. Such that there are no
oncoming road users which would impede
the system from completing the manoeuvre
by reverting to the appropriate lane of travel.
It shall not cross into another lane, where the
direction of travel is in the opposite
direction, to pass general traffic moving at
an appropriate speed.

The system shall appropriately indicate the
manoeuvre to other road users throughout
the manoeuvre.

6.3.9.4. The system shall not suggest a
manoeuvre to the driver or perform a
system-initiated manoeuvre, which intends
to cross a solid lane marking that is not
permitted to be crossed, unless permitted by
the situation as described in paragraph

Authority and it is determined that it is
appropriate and the system would be able to
safely operate.

6.3.9.2. Navigating around an object
obstructing 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 front, side and rear where
relevant to the specific manoeuvre, and that
there is adequate distance to them to perform
the manoeuvre.

6.3.9.3. If the manoeuvre would cause the
vehicle to cross partially or fully into
another lane, the system shall only do so if it
is able to confirm that sufficient space and
time is available. Such that there are no
oncoming road users which would impede
the system from completing the manoeuvre
by reverting to the appropriate lane of travel.
It shall not cross into another lane, where the
direction of travel is in the opposite
direction, to pass general traffic moving at
an appropriate speed.
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6.3.9.4. The system shall not suggest a
manoeuvre to the driver, which intends to
cross a solid lane marking that is not
permitted to be crossed, unless permitted by
the situation as described in 6.3.9.1. (c).
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6.3.9.1. (c)

7. Monitoring of DCAS operation

7.1. Monitoring of DCAS Operation

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

7.1.2. 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.

7.2. Reporting of DCAS operation

7.2.1. Initial notification of Safety-Critical
Occurrences

7.2.1.1. The manufacturer shall notify the Type
Approval Authority without unreasonable
delay about any safety-critical occurrence
the manufacturer becomes aware of through
a monitoring program, where the system or
its features were in ‘on’ mode, or had been
switched to ‘on’ mode within the last 5

seconds  before  the  safety-critical
occurrence.
7.2.1.1.1. For systems capable of system-

initiated manoeuvres, the applicable
notification requirement shall apply to any
instance where the feature was active within

R E
7. Monitoring of DCAS operation
7.1. Monitoring of DCAS Operation
7.1.1. The manufacturer shall maintain
processes to  monitor  safety-critical

occurrences caused by the operation of the
system.

7.1.2. 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.

7.2. Reporting of DCAS operation

7.2.1. Initial notification of Safety-Critical
Occurrences

7.2.1.1. 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 to ‘on’
mode, or had been switched to ‘on’ mode
within the last 5 seconds before the safety-
critical occurrence.
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the last 7 seconds before the safety-critical
occurrence.

7.2.1.2. The initial notification may be limited
to high-level data but shall contain
information about the features in ‘on’ mode,
or which had been switched to ‘on’ mode
with the last 5 seconds before the safety-
critical occurrence (e.g., location, time, type
of accident) to the extent that such
information is available at the time of
notification.

7.2.2. Short-term Reporting of Safety-Critical
Occurrences

7.2.2.1. Following the initial notification as per
paragraph 7.2.1., 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.

7.2.2.2. If remedial action addressing DCAS
design is to be taken by the manufacturer,
the Type Approval Authority shall upload

this information received from the
manufacturer in the English language to the
secure internet database "DETA"

established by the United Nations Economic

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

7.2.1.2
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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.

7.2.2.2. If remedial action is required, the Type
Approval Authority shall communicate this
information to all Type Approval
Authorities.
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Commission for Europe, without undue
delay to communicate this information to all
Type Approval Authorities. The information
shall be sufficient to understand the incident,
the cause for and the remedial action.

7.2.2.3. 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.

7.2.3. Periodic Reporting

7.2.3.1. 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 collected
through the monitoring program and safety
of the system in the field until the production
is definitively discontinued according to
paragraph 14. The manufacturer shall report
at least the information listed in the table
below, which can be shared in confidence
with other Type Approval Authorities on
request. The manufacturer shall be notified
in this case. Additional information is
subject to agreement between the Type
Approval Authority and the manufacturer.

In the event that the system was subject to

7.2.2.3. If the Type Approval Authority is|7.2.2.3  F % S 1c 3] 2-Y 3¢ 2
informed of a safety critical occurrence with| & i lilj—li\."—ﬂ fe A ¢ ;,1;%_%;&%# )3 I
a vehicle equipped with DCAS through| - §@fe % 7 DCAS2 2 jm% 4 % »

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.

7.2.3. Periodic Reporting

7.2.3.1. 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
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significant changes relevant to the reported| significant changes relevant to the reported| 3% 4p i 2. & = Eiﬁ% E’Lr%fg{ii T MApRZ £ = ;;::a%é S O R ANE R
information during the reporting period, the| information during the reporting period, the| #p i 3F 2 & da it % Sea 2. £ B o AR AR Ry ik ke £ B o
report shall differentiate the changes of the| report shall differentiate the changes of the
system. system.

Table 1 Information for Periodic Reporting |Table 1 Information for Periodic Reporting | % — ~ Z_# ¥ 3F F 31 Fo— ~THEHFF A

(FEISWEARFTR) SN ERFTR) S ERFTR) (EISWERFTR)

8. System Validation 8. System Validation 8. & Firxin 8. kLRI

8.1. The validation of the system shall ensure|8.1. The validation of the system shall ensure|8.1 % *t2_ 5k & B /x % © e ;f,—iﬁ’f (8.1 iz B Rrrime d ¥ j}—ﬁ i%
that an acceptable thorough consideration of| that an acceptable thorough consideration of| P& 2R Z_12#73% % > 34 {7 f{ Eb A RARTI2MTIER C HJEFEE AR
functional and operational safety of the| functional and operational safety of the ﬁ'f Ev D gm2 FERE LY ff LD gz AR P ’iﬂLﬂ
features integrated in the system and the| features integrated in the system and the ﬂb 2 :4 X DEEITE DA | A2 :4 X EEFITZE M E
entire system integrated into a vehicle has| entire system integrated into a vehicle has| % e% & o Z et g oo
been performed by the manufacturer] been performed by the manufacturer
assessed according to Annex 3. assessed according to Annex 3.

8.2. The validation of the system shall|8.2. The validation of the system shall|82 % *t2_ % #& & :frlé"%féf £ kALE 182 kB2 BT Héﬂﬁ - I 1
demonstrate that the features integrated in| demonstrate that the features integrated in ﬁ'f B RALpN 2 o R AR E| FR RPN a0 R AAE
the system and the entire system meet the| the system and the entire system meet the| % 2 % 5.% T 6. %71k 2 i & & 2R TS5 2 AR «16 Arit 2 M & f
performance requirements specified in| performance requirements specified in _%;5 TR - BTEE o
paragraphs 5. and 6. of this Regulation paragraphs 5. and 6. of this Regulation

The validation of the system shall include: The validation of the system shall include: R BRI E RIS 4

(a) Validation of the system safety aspects in{(a) Validation of the system safety aspects in (a) & PR AR ¢\12 &R kB 2R ERATI2.Z JE R
accordance with the requirements of Annex| accordance with the requirements of Annex| o % B ke
3; 3;

(b) Physical tests on the test track and public|(b) Physical tests on the test track and public|{(b) i% FIE 13,22 & Fo TP (D) i p{; RE 13,20 8 fo 3pEE B
roads in accordance with the requirements of|  roads in accordance with the requirements of| % 2> & 3 B34 7 F "R iR S oo BRI TRRRIE
Annex 4; Annex 4;

(c) Monitoring of the system or its features in|(c) Monitoring of the system or its features inj(c) R T 7.2 & F» sk St H # 3¢ (c) R ET. 2R Fo GAAHH
accordance with the requirements of| accordance with the requirements of| 2 & 37 ° 2.5
paragraph 7. paragraph 7.

8.2.1. The validation of the system may include|8.2.1. The validation of the system may include|8.2.1 GSLZ BTV N ¢ 3 WELRI82.1 kA BHRTEV ¢ ’z‘ FBLRER -
the use of virtual testing and reporting of| the use of virtual testing and reporting of| & » U 2 w3Rd FEPIFETA L 2| M E2 wIFEd LR PFETEL 2 E
metrics produced by virtual testing, such as| metrics produced by virtual testing, suichas| £ & > Hdc?r@ Z # B2 £R 2 %] B Gldefr: EF B2 ERIE X >
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coverage measurement and safety metrics. If
virtual testing is performed, a credibility

coverage measurement and safety metrics. If
virtual testing is performed, a credibility

Stk 2R R PR
RIS e R R4 2 T R

Ap e B30T Rl R R }f%rav & /P‘
ﬁ‘ii li’—%ir% 14573 2. ¥ 13 BT

assessment as described in Annex 5 shall be| assessment as described in Annex 5 shall be| %% o
provided to the Type Approval Authority. provided to the Type Approval Authority.
9. System Information Data 9. System Information Data 9. FAFT ML FTH 9. FAFm2 FH

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:

(FIGUERFTR)

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:

(FISATEARFTR)

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

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:

(FRISAERFTR)

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:

(FRISATEARFTR)

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
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override the system.
9.1.6. Criteria monitored and the means by
which driver disengagement is monitored.

B E BITRN R RIEC K&
override the system. oo
9.1.6. Criteria monitored and the means by|9.1.6 AT Sl R R R A

which driver disengagement is monitored.
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9.1.7. Dynamic control assistance provided by(9.1.7. Dynamic control assistance provided by|9.1.7 d kS E BH TR EZ #9017 J kR E BN TREZ PG
each feature of the system. each feature of the system. A3l et o Frdlaes o

9.1.8. Input other than lane markings the(9.1.8. Input other than lane markings the|9.1.8 SgFRE F R PR B ip 2 (9.1.8 kAt oUW i, Bl EB I 24
system uses to reliably determine the course| ~system uses to reliably determine the course| ~ #L§* » 12 % A F = FE{hiz2 B ig| Fro 0 E A ER S RS- B
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control assistance in the absence of a fully| control assistance in the absence of a fully| &% 2 %J N oo A7 i@?] roo
marked lane. marked lane.
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10. Requirements for Software|10. Requirements for Software[10. #rig w2 & f 10. frfgasw|z &8 f
Identification Identification

10.1. For the purpose of ensuring the software|10.1. For the purpose of ensuring the software[10.1 5 F& % % $iz_ it %8 ¥ AL 389 » R [10.1 5 /2 if % 3z ﬁ‘pﬁ @“' AR 0

of the System can be identified, an
RixxSWIN shall be implemented by the
vehicle manufacturer. The R17:SWIN may
be held on the vehicle or, if Ri7:SWIN 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.

10.2. The wvehicle 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.

10.3. The vehicle manufacturer shall provide

of the System can be identified, an
RixxSWIN shall be implemented by the
vehicle manufacturer. The RixxSWIN may
be held on the vehicle or, if RixxSWIN 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.

10.2. The wvehicle 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.

10.3. The vehicle manufacturer shall provide
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the following information in the| the following information in the| % 2 11.3& &7 it ’;T‘ o ARl ETHEER
communication form of this UN Regulation:| communication form of this UN Regulation:

(a) The RuxxSWIN; (a) The RuxxSWIN; (@) Ri7ISWIN ; (a) RixxSWIN ;

(b) How to read the Riz1SWIN or software|(b) How to read the RixxSWIN or software|[(b) 4@ B Ri7iISWIN » 23t 2 §m 4 |(b) 4o @ B 3F RixxSWIN » 243 8 §m 4
version(s) in case the Ri71SWIN is not held| version(s) in case the RixxSWIN is not held| 4% % Ri71SWINF » 4eie B 2f #0885 5 RxxSWINE > 4o B 3§ #0880
on the vehicle. on the vehicle. * o * o

10.4. The vehicle manufacturer may provide in|10.4. The vehicle manufacturer may provide in{10.4 “*‘-—"“ e itk ik :IZS- LEF 104 @ ’3-& J& = li #;c, B B dF
the communication form of the related| the communication form of the related] X% 2 iﬁﬁ\ u ¥ AR ISWINs TR | X & 7‘ R jR1xxSWIN A
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vehicles that can be updated with the| vehicles that can be updated with the| ¥ A itk P 1Bk 3 o 40 PV AEE /? PR -

software represented by the R17:SWIN. The
information provided shall be declared by
the vehicle manufacturer and may not be
verified by a Type Approval Authority.

10.5. 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.

software represented by the RixxSWIN. The
information provided shall be declared by
the vehicle manufacturer and may not be
verified by a Type Approval Authority.

10.5. 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.
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11. Modification of vehicle type and
extension of approval

11.1. Every modification of the vehicle type as
defined in paragraph 2.2 of this Regulation
shall be notified to the Type Approval

11. Modification of vehicle type and
extension of approval

11.1. Every modification of the vehicle type as
defined in paragraph 2.2 of this Regulation
shall be notified to the Type Approval
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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).

11.1.1. 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

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).

11.1.1. 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
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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.

11.1.2. Extension

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

(a) Further inspections or tests are required; or

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

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

11.2. 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.

11.3. 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

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.

11.1.2. Extension

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

(a) Further inspections or tests are required; or

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

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

11.2. 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.

11.3. 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
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each extension, to be known as the extension
number.

each extension, to be known as the extension
number.

12. Conformity of production

12.1. 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:

12.2. 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;

12.3. 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.

12.4. 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.

12.5. 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.

12. Conformity of production

12.1. 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:

12.2. 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;

12.3. 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.

12.4. 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.

125. 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.
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13.1. 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.

13.2. 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.

13.1. 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.

13.2. 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.

14. Production definitively discontinued

14. Production definitively discontinued

CEEKATETHERRNE - A8l

CEE KA BB E - A8l

14.1. If the holder of the approval completely|14.1. If the holder of the approval completely| E:E R Z) FEAE )
ceases to manufacture a type of vehicle| ceases to manufacture a type of vehicle
approved in accordance with this UN| approved in accordance with this UN
Regulation, he shall so inform the Type| Regulation, he shall so inform the Approval
Approval Authority which granted the| Authority which granted the approval,
approval, which in turn shall forthwith| which in turn shall forthwith inform the
inform the other Contracting Parties to the| other Contracting Parties to the Agreement
Agreement applying this Regulation by| applying this Regulation by means of a
means of a communication form conforming| communication form conforming to the
to the model in Annex 1 to this UN| modelin Annex 1 to this UN Regulation.
Regulation. 14.2. The production is not considered
14.2. The production is not considered| definitely discontinued if the vehicle
definitely discontinued if the wvehicle] manufacturer intends to obtain further
manufacturer intends to obtain further| approvals for software updates for vehicles
approvals for software updates for vehicles| already registered in the market.
already registered in the market.
15. Names and Addresses of Technicall15. Names and Addresses of Technical|(Ef i 57 25 sk 2> Mo At DL R 22 B | (B e 0 2 R 58 27 ko SHTRAG 1 D)L R, 35 B
Services Responsible for Conducting| Services Responsible for Conducting| FFEFHREFRE » N Z M lIFEEN| HMEHEHBERE » A2 HIREER
Approval Tests and of Type Approval| Approval Tests and of Type Approval| %) =)
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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/

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.

Through the online platform ("/343
Application™) provided by UNECE and
dedicated to the exchange of such
information

https://apps.unece.org/WP29 application/

w

16. Transitional Provisions

16.1. As from the official date of entry into
force of the 01 series of amendments, no
Contracting Party applying this Regulation
shall refuse to grant or refuse to accept type
approvals under this Regulation as amended
by the 01 series of amendments.

16.2. As from 1 September 2027, Contracting
Parties applying this Regulation shall not be
obliged to accept type approvals issued to

the original version (00 series of
amendments) of this Regulation, first issued
after 1 September 2027.

16.3. Until 1 September 2030, Contracting
Parties applying this Regulation shall accept
type approvals issued to the original version

162 202749 1 HEE - H4TBIF e
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(00 series of amendments) of this
Regulation, first issued before 1 September
2027.

16.4. As from 1 September 2030, Contracting
Parties applying this Regulation shall not be
obliged to accept type approvals issued to
the original version (00 series of
amendments) of this Regulation.

16.5. Notwithstanding the transitional
provisions above, Contracting Parties who
start to apply this Regulation after the date
of entry into force of the most recent series
of amendments are not obliged to accept
type approvals which were granted in
accordance with the original version (00
series of amendments) of this Regulation.

16.6. Contracting Parties applying this
Regulation may grant type approvals
according to the original version (00 series
of amendments) of this Regulation.

16.7. Contracting Parties applying this
Regulation shall continue to grant
extensions of existing approvals to the
original version (00 series of amendments)
of this Regulation.
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Annex 1 Communication®

4 Distinguishing number of the  country
which has
granted/extended/refused/withdrawn
approval (see approval provisions in UN
Regulation No. 1XX (the number of this UN
Regulation)).

Annex 1 Communication*
4 Distinguishing number of the

granted/extended/refused/withdrawn
approval (see approval provisions in UN
Regulation No. 1XX (the number of this UN
Regulation)).

country/| ¥
which has
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(Maximum format: A4 (210 x 297 mm)

€

Concerning®: Approval granted

6 Strike out what does not apply.

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a vehicle type with regard to DCAS pursuant
to UN Regulation No. XXX

Approval No. ..........c.......

Reason for extension or revision:

1. Trade name or mark of vehicle

2. Vehicle type

3. Manufacturer's name and address

4. If applicable, name and address of
manufacturer's representative

5. General construction characteristics of the
vehicle:

5.1. Photographs and/or
representative vehicle:

6. Description and/or drawing of the DCAS:
see Section 9.

6.1. The system is / is not' capable of
performing Driver-initiated manoeuvres

Description of system capabilities:

6.2. The system is / is not' capable of
performing Driver-confirmed manoeuvres

Description of system capabilities:

6.3. The system is / is not' capable of

drawings of a

(Maximum format: A4 (210 x 297 mm)

€

Concerning®: Approval granted

6 Strike out what does not apply.

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a vehicle type with regard to DCAS pursuant
to UN Regulation No. XXX

Approval No. ...

Reason for extension or revision:

1. Trade name or mark of vehicle

2. Vehicle type

3. Manufacturer's name and address

4. If applicable, name and address of
manufacturer's representative

5. General construction characteristics of the|l

vehicle:
5.1. Photographs and/or
representative vehicle:
6. Description and/or drawing of the DCAS:
see Section 9.
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performing System-initiated manoeuvres
Description of system capabilities:

6.4. The system is / is not' capable of
withholding of HORs

7. Cyber Security and Software updates

7.1. Cyber Security Type Approval Number (if
applicable):

7.2. Software Update Type approval number
(if applicable):

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 humber):

8.2. Information document form (Appendix to

Annex 3)

Technical  Service
conducting approval tests
9.1. Date of report issued by that service
9.2. (Reference) Number of the report issued

by that service

10. Approval
granted/extended/revised/refused/withdraw
n2

11. Position of approval mark on vehicle

12. Place

13. Date

14. Signature

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

9. responsible  for

7. Cyber Security and Software updates

7.1. Cyber Security Type Approval Number (if
applicable):

7.2. Software Update Type approval number
(if applicable):

8. Special requirements to be applied to the|l
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 to

Annex 3)

Technical  Service
conducting approval tests
9.1. Date of report issued by that service
9.2. (Reference) Number of the report issued

by that service

10. Approval
granted/extended/revised/refused/withdraw
n2

11. Position of approval mark on vehicle

12. Place

13. Date

14. Signature

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

9. responsible  for
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upon request.

Additional information

16. R171SWIN:

16.1. Information on how to read the
R171SWIN or software version(s) in case the
R17:SWIN is not held on the vehicle:

16.2. If applicable, list the relevant parameters
that will allow the identification of those

upon request.

Additional information 11.8 Fg T3 B.3F b

16. R1xxSWIN: 11.8.1 Ry7:1ISWIN 8.1 RixxSWIN

16.1. Information on how to read the|ll.8.1.14c® B 3§ RizntSWIN » 2 & §5\8.1. 140 @ BE 3f Rixx SWIN & *+ & fm A
RixxSWIN or software version(s) in case| * %7 RiztSWINE# > ﬁrw FE #RE Fd Rixx SWINPF > 4o ie B 3 04 iR
the RixxSWIN is not held on the vehicle: A o A o

16.2. If applicable, list the relevant parameters|11.8.1.2 & § % ha AL - L F L R I812 G BEFIRIES B L E D
that will allow the identification of those| & f@2 57 % ERIIISWINT & IR 2 3| ¥ % B RixxSWIN #7 & IR

vehicles that can be updated with the| vehicles that can be updated with the| 2 #ic#8 { #7n Bﬁ% S B o 2R Frendp b Sl o

software represented by the Ri:71SWIN| software represented by the RixxSWIN

under the item above: under the item above:
Annex 2 Arrangements of approval marks |Annex 2 Arrangements of approval marks |(FEESAEEEMHRERRE - N2 8% HIEE |G EEMH R TRIE » Ao Eita IR AE
Model A Model A ANE) ANE)

(S_ee_paragraph 4.4. of this Regulation)

A
_yas

3% 171R - 002439

a =8 mm min

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. 171 under approval No.
002439. The approval number indicates that
the approval was granted in accordance with
the requirements of UN Regulation No. 171
in its original version.

Model B

(See paragraph 4.5. of this Regulation)

171
31

002439
021628

(S_ee_paragraph 4.4. of this Regulation)

A
_y a8

s % 171R - 002439

a =38 mm min

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. 171 under approval No.
002439. The approval number indicates that
the approval was granted in accordance with
the requirements of UN Regulation No. 171
in its original version.

Model B

(See paragraph 4.5. of this Regulation)

171
31

002439
021628
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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. 171 and
31.7 The approval numbers indicate that, at
the dates when the respective approvals
were given, UN Regulation No. 171 was in
its original version and UN Regulation No.
31 included the 02 series of amendments.
" The second number is given merely as an
example.

a =38 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. 171 and
31.7 The approval numbers indicate that, at
the dates when the respective approvals
were given, UN Regulation No. 171 was in
its original version and UN Regulation No.
31 included the 02 series of amendments.
" The second number is given merely as an
example.

Annex 3 Special requirements to be applied
to the audit/assessment
1. 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.

Annex 3 Special requirements to be applied
to the audit/assessment
1. 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.
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This information shall show that "The System"| This information shall show that "The System”|* £ 31 }T&«Er‘r RECARES - d R4 F Y T B RCARES 3 R4
respects, under non-fault and fault| respects, under non-fault and faultf AW P EARKABERN BT REATF | BT HE #\ﬁ_\_% nE TR AT
conditions, all the appropriate performance| conditions, all the appropriate performance| & 2 it & $ > 2 H %2 Fiv7§i] L2 M & £ 2 H 2 @FiFH
requirements specified elsewhere in this UN|  requirements specified elsewhere inthisUN| 5% % ¢ sldcdE ® 4 vk 22 H| N7 g5l ER A iz d
Regulation and that it is designed to operate| Regulation and that it is designed to operate| ~ is i §& i * —*F,’ Z BmIB % R oo fs g pa it ¥ —“Ff 2. BB en% > h R oo
in such a way that it is free of unreasonable| in such a way that it is free of unreasonable
safety risks to the driver, passengers and| safety risks to the driver, passengers and
other road users. other road users.

Provisions in this UN Regulation of the form|Provisions in this UN Regulation of the form|>® & K B w7 0 T o so | R A KBt d o D i, R4 9r
“the system shall...” must always be| “the system shall...” must always be| & JLZ i T_J& ¢ KZ’J}» & A o M EA| FIMZ AT/ ﬂ»Jfﬁ»? & o @z
complied with. Failure to meet such a| complied with. Failure to meet such a| 3% 8 B /% &b 5 & R4 5 7 ’I—Té B REE Jﬁ R HRALAR G A
requirement during assessment constitutes a|  requirement during assessment constitutes a| & d & FL Mgt sz 2 2 & oo T hd AL Btz 2 & fo
non-compliance with the requirements| non-compliance with the requirements
established by this UN Regulation. established by this UN Regulation.

Provisions in this UN Regulation of the form|Provisions in this UN Regulation of the form|>® & gL it @ 02 T % o 5 P in"m ARt T kSR L PR
“the system shall aim to...” acknowledge| “the system shall aim to...” acknowledge| F&3:;%#T% Bz T~ 4 & &7 it TR R TN AR RT A

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

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 be designed to...”
the manufacturer shall

“shall aim to...” or
is not fulfilled,
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demonstrate to the satisfaction of the Type| demonstrate to the satisfaction of the Type| 3¢ B i& {7 7 = 3P 5 Pdeyt > | g B 777 2 P 5 P dept o
Approval Authority why this was the case,| Approval Authority why this was the case,| 12 % k ft#de@m >t iEm FRT adF| M ZE Ao E R R T af

and how the system nevertheless remains| and how the system nevertheless remains| 3% % "$ AIZ2 B RARRE o O “,% EILZ_ Bk Ry o

free from unreasonable risk. free from unreasonable risk.
2. Definitions 2. Definitions 122 37§ & 122 3@ &
For the purposes of this annex, For the purposes of this annex,

"The system" means the hardware and|2.1. “The system” means the hardware and|12.2.1 % ¥&(The system) : ©dp & % |12.2.1 % %(The systern) r,’fﬁa‘% L R
software collectively capable of assisting a| software collectively capable of assisting a| ™M 3F 2 3 ;% > X B ER A 5| FHF2 258 X R B8 A 4]
driver in controlling the longitudinal and| driver in controlling the longitudinal and| #]& §@%im 2 # & & f& 2 i * L"ﬁﬁ B iR 2 R ra»fn fi2 50 4 hd im

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)”.

2.2. "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
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.

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)”.

2.2. "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
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.
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2.3. "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.

2.4. "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.

2.5. "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 wvehicle control system. This allows
complex systems to automatically change
their objectives with a priority which

2.3. "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

12.2.3

% + £ #1 % % (Electronic

FHA®2 L
TIHALIT
AF P B G o

sensors, electronic control units and| T d =k ! z
actuators and connected by transmission| %3N T BN ST HF R A
links. They may include mechanical,| & % /B <% o

electro-mechanical, electro-pneumatic or

electro-hydraulic elements.

2.4. "Complex Electronic Control Systems"[12.2.4 # & 3+ % F # 4] & %
are those electronic control systems in which|  (Complex Electronic Control
afunction controlled by an electronic system| ~ Systems) : fidp— B d &+ J sLordy
may be over-ridden by a higher-levell #]2. % F #2341 % x5 0 T T AR
electronic  control  system/function. A| B P& T F 4] % Su/# i Ao~ @ B

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.

2.5. "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 wvehicle control system. This allows
complex systems to automatically change
their objectives with a priority which
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depends on the sensed circumstances.

2.6. "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.

2.7. "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.

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

2.9. "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 2.5. of this UN Regulation.

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

2.10. "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.

2.11. "Control Strategy" means a strategy to

depends on the sensed circumstances.

2.6. "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.

2.7. "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.

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

2.9. "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”.

2.10. "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.

2.11. "Control Strategy" means a strategy to
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ensure robust and safe operation of the| ensure robust and safe operation of the| hip * FTEER K ALF R HIFLEE| fF R E RS L HFLE L2
function(s) of the system in response to a| function(s) of the system in response to a \IEP‘ 3 /g F (T RR (e e R I% BE/E f’F;}% P AQER I =3 P
specific set of ambient and/or operating| specific set of ambient and/or operating] R~ il B & 2 H g ELiE * —"Ff “E| R BABREHB R —*Ff ~Ey
conditions (such as road surface condition,| conditions (such as road surface condition,| % % # %% %) THEFZE X 2FF| X FHRHEE ) THRHZ X 2EF T2
traffic intensity and other road users,| traffic intensity and other road users,| 2. K& o LT @ ZH L p BfEL N KR o BV & ZH NP BfEE A
adverse weather conditions, etc.). This may| adverse weather conditions, etc.). This may| it % B?“’ L@ R SR I % ] ARG (Blde tE Mk B 3 (T
include the automatic deactivation of a| include the automatic deactivation of a| & B & BE )
function or temporary performance| function or temporary performance
restrictions (e.g., a reduction in the| restrictions (e.g.,, a reduction in the
maximum operating speed, etc.). maximum operating speed, etc.).

2.12. "Fault" means an abnormal condition that|2.12. "Fault" means an abnormal condition that|12.2.12 4% 3%(Fault): i #)E] VoAb g > #1|12.2.12 453 (Fault) @ % F'? e -S4
can cause a failure. This can concern| can cause a failure. This can concern| &z B ¥ H3, > 2B ¥ i K2 A R B FHI, > &7 5'7 I EW K ||
hardware or software. hardware or software. | Rl g i

2.13. "Failure” means the termination of an|2.13. "Failure” means the termination of an(12.2.13  # i (Failure) : i #)E] g kP %)(12.2.13 & F(Failure) @ % #IE, JhosLe T
intended behaviour of a component or a| intended behaviour of a component or a| % # 45iEiE s F A kM2 FRH| FAEEE S T e A R IR
system of the System due to a faultf system of the System due to a fault| =% a¢ e35% 4k o Fogy nF Ok o
manifestation. manifestation.

2.14. "Unreasonable risk" means the overall|2.14. "Unreasonable risk" means the overall|12.2.14 & 3@ 2. kK ‘*&  =|122.14 =& 2 2. k *& } ®
level of risk for the vehicle occupants and| level of risk for the vehicle occupants and| ~(Unreasonable risk) * 4p 2 §m%k| (Unreasonable risk) : % 4p o dmk
other road users which is increased| other road users which is increased] E % H & ip §k i@ * ﬁi BN R H B appn@o —‘ﬁi B % R
compared to a manually driven vehicle in| compared to a manually driven vehicle in| % /& > H 27 ¥ )L 2 S@HPRFEF2. T| Hk o HE T L R2 @R T
comparable transportation services and| comparable transportation services and| * & TR & §m% & S o2 R Ll A R |
situations within the system boundaries. situations within the system boundaries. I A i\g 4r o P1iE 28 iﬂg 4y o

2.15. "Highway" means a road where[2.15. "Highway" means a road where 12.2.15 FE/'} i# o pi(Highway) @ 7%:]12.2.15 F & = g (Highway) © & 4p -
pedestrians and cyclists are prohibited and| pedestrians and cyclists are prohibited and - fARA 2 ER o BB FAZE| BAl g HBENFAZ A
which, by design, is equipped with a| which, by design, is equipped with a ;’1 FEEEL* > ¥ iRRRIAE| BEELRRY > P RBEIAEAG G,
physical separation that divides the traffic| physical separation that divides the trafficf, 7 I &2 fp#-A4pF > e #d2 2 il| EAJRHRAPF 3w HBHo2 i _%’g. &
moving in opposite directions. moving in opposite directions. @ 7 % A o T Ao

2.16. “Non-Highway” means a road other than|2.16. “Non-Highway” means a road other than|[12.2.16 25 % 7 - & = g (Non-|[12.2.16 2L 3 : ¥ (Non- nghway)

a highway as defined in paragraph 2.15. a highway as defined in paragraph 2.15. Highway) : g - f835 3] 2 lg BB Tkdp- %;iit»fﬂ'] iR B 52 R
2 RTREA2.2.15%7b 2 F B R FA22.1597 i 2 F i# D B
@ 2B B - B -
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3. Documentation 3. Documentation 123 <~ 3 = 123 ~ &5 &

3.1. Requirements 3.1. Requirements 123.1 & & 12.3.1 & &

The  manufacturer  shall  provide a|The manufacturer shall  provide al® ;%——Ef B E— im0 P ks ;—;‘,——*f {@;ﬁ 7 h E N Vs 2
documentation package which gives access| documentation package which gives access i AARFZBREIIRE B AR s I R T BT
to the basic design of the system and the| to the basic design of the system and the| E #ir#|fisd FHc2 > /2 o ¢ ;j——*Ff a‘g#’ﬁf ﬁ;] %ﬁ;:? 3 E o ¥ ;j,!——*ﬁ
means by which it is linked to other vehicle| means by which it is linked to other vehicle| Bt 3% 2 ¢ P k2 # i 2 X RIWEZY 29 WP f R H i X
systems or by which it directly controls| systems or by which it directly controls| > %4 o 2 2 RBE T B TF| 2HMA P RRBET BN LE

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.

3.1.1. Documentation shall be made available

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™:
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(a) Is designed to operate, under non-fault and|(a) 2l 2wl fh 20 3K 3538 (T f|(a) 2hac F 2 sk f 20 3R 338 1P o5t
fault conditions, in such away thatitisfree] 77 R+ &2 R *GHR R 2| T 2 B E8IE2 h'G KR X
from unreasonable risk; and

(b) Respects, under non-fault and fault{(b) 2 = w 2tz &R T (D) E 2 w 2b&fa s i pk g™ 0 %
conditions, all the appropriate performance| % # & A A B H v Rz 53 f &2 REAABHUvRZT T3 &2
requirements specified elsewhere in this UN| 45 & & ; % AR ) N
Regulation; and

(c) Was developed according to thel(c) %R ¥ ;ﬁ——‘ﬁ LR 1234457 E F|(c) = R ;ﬁ—ﬂﬁ R T 12344978 B

development process/method chosen by the
manufacturer according to paragraph 3.4.4.
3.1.1. Documentation shall be made available
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in two parts: in two parts:
(a) The formal documentation package for the|(a) The formal documentation package for the|(a) ZL.Z& iR] & ¢ ;‘ﬁ“\ T2 @ dE(a)Emp R ;ﬁ"\ N R -
approval, containing the material listed in| approval, containing the material listed in| L € 9.3#7 7] F 4L (“ji R.%93442 | 793577 FH ( I% £93.44z2_p
ot TR SRR R
P omSE F d

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.

3.2. Description of the functions of the system

A description shall be provided which gives a
simple explanation of all the functions,

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
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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.

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.

3.2.1. 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.

3.2.2. 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.

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

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

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.

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.

3.2.1. 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.

3.2.2. 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.

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

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

3.3. System layout and schematics 3.3. System layout and schematics 1233 A GAREBZ T 2B 1233 jsiiim B2 7 & B

3.3.1. Inventory of components. 3.3.1. Inventory of components. 1233.1 ey H 1233.1 w58

A list shall be provided, collating all the units|A list shall be provided, collating all the units| /& #& & — > 75 & » # Bohkiiry H A R - B ,Piﬁi RE AT H A
of the system and mentioning the other| of the system and mentioning the other| (Unit) > % ZPP 91 Z drd|#4 st 2 2 & (Umt)’ B AT E prdlst i 2 2o
vehicle systems which are needed to achieve| vehicle systems which are needed to achieve| & iﬁi k&L o B iﬁ‘n & BL e
the control function in question. the control function in question.

An outline schematic showing these units in/An outline schematic showing these units in| /&3 &~ »#75 £ ~ e &2 B & 7 R |R#I - 975 =~ {: 2B E TR
combination, shall be provided with both the|  combination, shall be provided with both the| ~ B] > P Fetlor 28 e B &2 3R 4ol B P rthor A B el &2 p R 4% o
equipment distribution and the| equipment distribution and the
interconnections made clear. interconnections made clear.

3.3.2. Functions of the units 3.3.2. Functions of the units 12.3.3.2 R - N 12332 HA#jpwp > 2

The function of each unit of the system shall be| The function of each unit of the system shall be| & £t % v 2 H 2 w5y > 2 B7 22 |t kL2 H 2 # > 2 gt &2
outlined and the signals linking it with other| ~outlined and the signals linking itwith other] # is B ~ 0 H s & 45 s A 3 4pig| Hw H A H e 24 L 3 fpid
units or with other vehicle systems shall be| units or with other vehicle systems shall be| 2. 5 5L o pt 2 2% 3 “Hf’ﬁ Hm 2| B2 GEH 2 EFT LG T 2
shown. This may be provided by a labelled| shown. This may be provided by a labelled| = 3. ] (Block diagram) szt # i 7= & | ~ 3. Bl(Block diagram)z H i 7 &,
block diagram or other schematic, or by a| block diagram or other schematic, or by a| Bl > & d J* & Bl o §ff 24 2 3P o B> &d P EB o R P o
description aided by such a diagram. description aided by such a diagram.

3.3.3. Interconnections 3.3.3. Interconnections 12.3.3.3 p3R: 12.3.3.3 P 3R:d 4

Interconnections within the system shall be|Interconnections within the system shall be| % $tp %@ 2. T 3 @313]@$ 3 PRI NS - Sy F @ﬁﬁ]%j zo B

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

3.3.4. Signal flow, operating data and priorities

There shall be a clear correspondence between
transmission links and the signals carried

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

3.3.4. 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

between units. Priorities of signals on
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multiplexed data paths shall be stated
wherever priority may be an issue affecting
performance or safety.

3.3.5. 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.

3.3.5.1. The identification defines the
hardware and software version and, where
the latter changes such as to alter the

multiplexed data paths shall be stated
wherever priority may be an issue affecting
performance or safety.

3.3.5. 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.

3.3.5.1. The identification defines the
hardware and software version and, where
the latter changes such as to alter the
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function of the Unit as far as this Regulation| function of the Unit as far as this Regulation| & % ¢t H 35| o B H Ao
is concerned, this identification shall also be| is concerned, this identification shall also be
changed. changed.

3.4. Safety concept of the manufacturer 3.4. Safety concept of the manufacturer 12.34 ¢ ;%-'*FT 2% pMEA 1234 ¢ i——jﬁ" 2% rHEPL

3.4.1. The manufacturer shall provide a[3.4.1. The manufacturer shall provide a|12.3.4.1 ¢ 35 e mmp 2 i gr|12. 3 4.1 ¢ HX fi&i’i SN ERRCRY b
statement which affirms that the strategy| statement which affirms that the strategy| ¥ & if'l ,]‘i AP arEH 2 Wk o 273 J,]‘. /UB eEE S S G ENEI
chosen to achieve the system objectives will| chosen to achieve the system objectives will| ~ >* ik RRERT 2 g T Bl X AERERT 2 4T B fe &
not, under non-fault conditions, prejudice| not, under non-fault conditions, prejudice| 2 :& i¥ o FHIE o
the safe operation of the vehicle. the safe operation of the vehicle.

The manufacturer shall supplement this|The manufacturer shall supplement this|® @;ﬁ o BT TR 2 Wk ﬁ e | ;f,——‘g{ )J%%gd Bror iR 8 20 vk R
statement by an explanation showing in| statement by an explanation showing in %ga ERR il T U m 3 o doRariE LD R €
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overall terms how the chosen strategy| overall terms how the chosen strategy| Ak } if ”Lra‘ RiLz % i\ EF v AL it "'“r%“ HEiz x> TR
ensures that the system objectives does not| ensures that the system objectives does not| F? » 12 % 5t a“;'" a0 ity A 2 %‘ AY s N LR PP S 4 %’" ETIRUGE TR UL WA T
prejudice the safe operation of the systems| prejudice the safe operation of the systems| 3+ % (validation plan)=n4p B 2P 44| 3+ 3 (validation plan)s4p B 250 P9 4¢
referred above, and by a description of the| referred above, and by a description of the| bt % $5 it - PN S R )
part of the validation plan supporting the| part of the validation plan supporting the
statement. statement.

The Type Approval Authority shall perform an|The Type Approval Authority shall perform an| % if| 14 t%ﬁ%*% SR E’?_“?? R R ﬁ%/@*i (Fadfe MER Y 3 H =
assessment to  establish  that the| assessment to establish that the| #TiEH Wi p v IEfENE BiE,) TEH Kk ez v IR g B B
manufacturer’s explanation of the chosen| manufacturer’s explanation of the chosen| 1% BRzEzt4 &if ¢ ﬁr}t;{ = o MR BRFEITLEAFET SRR o

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:

(a) Fall-back to operation using a partial

strategy is understandable, logical and that
the validation plan is suitable and have been
completed.

The Type Approval Authority may perform|f
tests, or may require tests to be performed,
as specified in paragraph 4. below, to verify
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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

system;
(b) Change-over to a separate back-up system;

(c) Removal of the high level function.

(Fall-back) °

./L..O

(b) € #:(Change-over) I fb > % * %

(C) f&'F & A A d] ko s/at i

3.4.3.1. If the chosen provision selects a partial|12.3.4.3. 1 FiE TR L TR
performance mode of operation under| T i& * ¥R A g iE IF%&—;\ v PR
certain  fault conditions, then these| P iZud: Ry f T 8 & 4 2 2%
conditions shall be stated and the resulting] & 1&*2 o
limits of effectiveness defined.
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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;

(if) Malfunctions of the system, within the
scope of this UN Regulation, including the
controllability aspects in accordance with
paragraph 5.3.6. 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
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testing, vehicle on-road operational testing,| testing, vehicle on-road operational testing,| & ° oo

or any other
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.

3.4.4.1. This documentation shall itemize the
parameters being monitored and shall set
out, for each relevant 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.

testing appropriate for
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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.

3.5. Safety Management System (Process
Audit)

3.5.1. 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).

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

(@) 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
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measure overall safety performance;

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

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

3.5.4. 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.

3.5.5. The manufacturer shall demonstrate that
periodic independent internal process audits
are carried out to ensure that the processes
established in accordance with paragraphs
3.5.1t0 3.5.4. are implemented consistently.

3.5.6. 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
3.55.

3.5.7. The documentation shall outline a
system information strategy which aims to
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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 to ‘on” mode
inviting the driver to review relevant
materials).

4. Verification and test

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

4.1.1. 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.

encourage the driver to review information
on system operation when the driver

operates the system (e.g. a regular| F I fLi Ar)o £ = F’“’,;,g,} SiF
notification at the start of the drive cycle] F4p B F 3 5 P 2 5 3L F 3 |
when the system is switched to ‘on’ mode| % o
inviting the driver to review relevant
materials).
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laid out in the documents required in

paragraph 3., shall be tested as follows:
4.1.1. Verification of the function of the system
The Type Approval Authority shall verify the|f

system under non-fault conditions by testing

a number of selected functions from those| < # it ® 5% ) ShFE & Rk & ™
declared by the manufacturer in paragraph| 2. % ,?fu °
3.2. above.
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following the manufacturer's test procedures| & i% P& @ F%——‘ﬁ 2. RERARR T o
unless a test procedure is specified in this
UN Regulation.
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means that generates the relevant input
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41.1.1. The verification results shall|4.1.1.1. The verification results shall|12.4.1.1.1 e iR RE WP 3 4p|124.1.1]1 FHEEFRBEEP I 4P
correspond with the description, including| correspond with the description, including| ¥t/& > & % 3“3 2 12.3.27 ¢ ;%——*Ff ATl o @ Z AT 12329 ¢ ;j‘r—‘“ Ak
the control strategies, provided by the| the control strategies, provided by the| #% &2 474K vk o Bz ] Lk o
manufacturer in paragraph 3.2. manufacturer in paragraph 3.2.

4.1.2. Verification of the safety concept of|4.1.2. Verification of the safety concept of(12.4.1.2 % %5%‘ A (ER 212412 x iz > A (&R 2
paragraph 3.4. paragraph 3.4. 123.4) 2. %% 12.34) 2. %%
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41.2.1. The \verification results shall|4.1.2.1. The verification results shall|12.4.1.2.1 L H R R AR R 2 % (12.4.1.2.1 ,T*uﬁ PR 2 %E
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effect such that the safety concept and
execution are confirmed as being adequate.

4.1.3.Verification of the controllability

The verification under non-fault (paragraph
4.1.1.1) and fault (paragraph 4.1.2.1)
conditions shall be adequate from a
controllability perspective.

4.1.3.1. In relation to paragraph 5.3.6.2. of this

effect such that the safety concept and
execution are confirmed as being adequate.
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UN Regulation, the strategies for ensuring
controllability may include, but are not
limited to:

(a) 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.

4.1.3.2. In relation to paragraph 5.3.6.2. of this
UN Regulation, the strategies for ensuring
controllability whilst withholding HORs
may include, but are not limited to:

(a) Not immediately terminating assistance and
continuing control on an appropriate
trajectory, e.g. when the driver is not
detected to be holding the steering control
and lane markings are temporarily not
detected:;

(b) Limiting or avoiding sudden vehicle
motion to the extent possible (e.g. to avoid a
sudden loss of steering assistance), as
outlined in the safety concept of the vehicle
manufacturer;

(c) Adjusting the vehicle’s position in the lane
of travel (e.g., offsetting while navigating
through a curve, maintaining a center
position or offsetting for other traffic);

(d) Determining road type and attributes (e.g.,
limited to wide lane or lane with laterally
wide free space);

(e) Limiting the designed speed range or lateral
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acceleration range;

(f) Increasing warning times other than the
HOR and EOR to allow sufficient time to the
driver to apply direct steering control after
moving back the hands.

4.2. 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).

4.2.1 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.

4.3. 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.

4.4, The Type Approval Authority shall also
check a number of scenarios that are critical

4.2. 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).

4.2.1 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.

4.3. 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.

4.4. The Type Approval Authority shall also
check a number of scenarios that are critical
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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, system fault conditions) as
defined in the regulation.

5. 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.

Appendix 1 Model assessment form for
electronic  systems, and/or complex
electronic systems

Test report No:

1. Identification

1.1. Make:

1.2. Vehicle Type:

1.3. Means of system identification on the
vehicle:

1.4. Location of that marking:

1.5. Manufacturer’s name and address:

1.6. If applicable, name and address of
manufacturer’s representative:

1.7. Manufacturer’s formal documentation
package:

Documentation reference No:

Date of original issue:

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.

5. 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.

Appendix 1 Model assessment form for
electronic systems, and/or complex
electronic systems

Test report No:

1. Identification

1.1. Make:

1.2. Vehicle Type:

1.3. Means of system identification on the
vehicle:

1.4. Location of that marking:

1.5. Manufacturer’s name and address:

1.6. If applicable, name and address of
manufacturer’s representative:

1.7. Manufacturer’s formal documentation
package:

Documentation reference No:

Date of original issue:
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Date of latest update: Date of latest update: Bfs L Frp ¥ B is{ Frp ¥ o:

2. Test vehicle(s)/system(s) description 2. Test vehicle(s)/system(s) description 1262 #% 2 §m/ ) S p 12.6.2 Féj%} B §m, % S

2.1. General description: 2.1. General description: 12.6.2.1 - #zp 12.6.2.1 — Az p? .

2.2. Description of all the control functions of{2.2. Description of all the control functions of{12.6.2.2 & 7 ¥ 4] K ¢ ( 4r R %]12.622 # ’g‘ AR (432 123.2)
the system, including control strategies| the system, including control strategies| 12.3.2) frpt 2 %73 & Sverdydl#s av| B 2 97F & SLerfpdls s
(Paragraph 3.2 of this Annex): (Paragraph 3.2 of this Annex): POl

2.2.1. List of input and sensed variables and(2.2.1. List of input and sensed variables and|12.6.2.2.1 ¢ T OREY LR S B2622]1 ¢ REH LRFT R fg'&

,l

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 controlled:
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):

2.3.2 Functions of the units (Paragraph 3.3.2.
of this Annex):

2.3.3 Interconnections (Paragraph 3.3.3. of this
Annex):

2.3.4 Signal flow, operating data and priorities
(Paragraph 3.3.4. of this Annex):

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 controlled:
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):

2.3.2 Functions of the units (Paragraph 3.3.2.
of this Annex):

2.3.3 Interconnections (Paragraph 3.3.3. of this
Annex):

2.3.4 Signal flow, operating data and priorities
(Paragraph 3.3.4. of this Annex):
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software) (Paragraph 3.3.5. of this Annex): | software) (Paragraph 3.3.5. of this Annex): (44 % 12.3.3.5): % 12.3.3.5 )

3. Manufacturer’s safety concept 3. Manufacturer’s safety concept 1263 ¢ F¥2 % 24 12.63 ¢ ;ﬁ*‘ﬁ 2% 2PLE

3.1. Manufacturer’s declaration (Paragraph|3.1. Manufacturer’s declaration (Paragraph|12.6.3.1 ¢ ZH# ¥ 2. 7 2 (4R 2]12.63.1 ¢ H ¥ 2. 7 2 (43 7
3.4.1. of this Annex): 3.4.1. of this Annex): 1234.1): 12 34.1):

The manufacturer(s) ... affirm(s) that the|The manufacturer(s) ... affirm(s) that the|® ’L‘k 4 ﬁﬁ-)ﬁp,i,f FLp Rt 2han iR —‘fz( r;f]u_)ﬁp,g,ﬁ Fup o 2hAn R
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conditions, prejudice the safe operation of| conditions, prejudice the safe operation of| 1% o % o
the vehicle. the vehicle.

3.2. Software (Outline architecture, software|3.2. Software (Outline architecture, software|12.6.3.2 #ic %8 (£ & 2% 4 ? AR (12.6.3.2 IR (FEE % f? i i
design methods and tools used) (Paragraph| design methods and tools used) (Paragraph| ;% 12 % #7 i % 1 E ) ( e Hor] P EMNE R 12 ) (4o T
3.4.2. of this Annex): 3.4.2. of this Annex): 123.42): 123.42):

3.3. Explanation of design provisions built into|3.3. Explanation of design provisions built into|12.6.3.3 % 3345 38 m ™ pa2 2 3K(12.6.3.3 % 33t 458 m T pZ 2 &
the system under fault conditions (Paragraph| the system under fault conditions (Paragraph| 3+ #% 4] e 4p B 3 PP (4o 2 2| 4 adp M 3w P ( 4e 3 7
3.4.3. of this Annex): 3.4.3. of this Annex): 12.3.4.3 ) : 123.43):

3.4. Documented analyses of the behaviour of|3.4. Documented analyses of the behaviour of|12.6.3.4 &k 323t b= 3 T (7 5 (12.63.4 % 53 b= &R RnT 7 4
the system under individual fault conditions:| the system under individual fault conditions:| &4 47 < ¢ a & SEZON & IR E R A

3.4.1. Parameters monitored: 3.4.1. Parameters monitored: 12.6.3.4.1 REP2 S¥ 12.6.3.4.1 X5 2. , :

3.4.2. Warning signals generated: 3.4.2. Warning signals generated: 12.6.3.4. 2 © A4 2 %—‘r EL 12,6342 = A& 2 2 &35

3.5. Description of the measures in place for|3.5. Description of the measures in place for|12.6.3.5 g &% *> ¥ R IR & if 1+ 2. $35(12.6.3.5 ¢ & > ﬁ)@ﬁﬁ: E 2
environmental ~ conditions  (Paragraph| environmental  conditions  (Paragraph| £ELE (w&r% % 12.3.442): P (4o 12.3.442):

3.4.4.2. of this Annex):

3.6. Provisions for the periodic technical
inspection of the system (Paragraph 3.1. of
this Annex):

3.7. Description of the method by which the
operational status of the system can be
checked:

4. Verification and Test

4.1. Verification of the function of the system
(Paragraph 4.1.1. of this Annex):

4.1.1. List of the selected functions and a
description of the test procedures used:

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

4.2. Verification of the system safety concept
(Paragraph 4.1.2. of this Annex):

4.2.1. Unit(s) tested and their function:

3.4.4.2. of this Annex):
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4.2.2. Simulated fault(s): 4.2.2. Simulated fault(s): 12.6.4.2.2 PR iR 12.6.42.2 = #2435
4.2.3. Test results verified according to this|4.2.3. Test results verified according to this|12.6.4.2.3 PSS L RRAR 26423 F %R E %5 v kR R T
Annex , paragraph 4.1.2. Yes/No. Annex , paragraph 4.1.2. Yes/No. 124.12%% 2/ 3% 12412%% 4/ %
4.3. Date of test(s): 4.3. Date of test(s): 12.6.43 #5& P ¥ 12.6.4.3 &5 p &
4.4. This test(s) has been carried out and the|4.4. This test(s) has been carried out and the|[12.6.4.4 ‘85 © & PR & LA B2 312,644 P85 ik~ A B gt

results reported in accordance with ... to UN
Regulation No. 1XX (the number of this UN
Regulation) as last amended by the ... series
of amendments.

Type Approval Authority carrying out the test

Signed:

Date:

4.5. Comments:

Appendix 2 System design to be assessed
during the audit/assessment

1. Introduction

This Appendix reflects a summary of system
design aspects outlined in the core text of
this Regulation to be assessed by the Type
Approval Authority.

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

2. Information related to DCAS in general
2.1. Driver Interaction and HMI

2.1.1. 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.)

results reported in accordance with ... to UN
Regulation No. 1XX (the number of this UN

Regulation) as last amended by the ... series
of amendments.
Type Approval Authority carrying out the test
Signed:
Date:

4.5. Comments:

Appendix 2 System design to be assessed
during the audit/assessment

1. Introduction

by the manufacturer for assessment by the
Type Approval Authority.
2. Information related to DCAS in general
2.1. Driver Interaction and HMI

2.1.1. 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.)

2.1.1.1. Additional strategies for driver

The following information shall be provided| ™
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disengagement detection and re-engagement
support (paragraph 5.5.4.2.7.)

2.1.1.2. Evidence of effectiveness of driver
disengagement monitoring and warning

strategy

2.1.1.3. Evidence of robustness of the
driver disengagement monitoring
accounting for differences in human
characteristics and apparel. This shall
include evidence that the system

performance in meeting the regulatory
requirements is not affected adversely by
e.g.:

(a) Skin complexion;

(b) Gender;

(c) Age;

(d) Stature of the driver;

(e) Facial hair;

(f) Corrective glasses;

(9) Sunglasses with transmittance > 70%;

(h) Sunglasses with transmittance < 15%;

(i) Varrying lux conditions.

2.1.1.4. 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| system and its features (paragraph
55.4.2.5.2) 55.4.2.5.2))

2.1.1.5. Strategies to disable activation of the|2.1.1.4. Strategies to disable activation of the|12.7.2.1.1.5 ¥ & %t - 2 F % 4 (12.72.1.14 ¥R I»- 2R L &
system in the context of repeated driver| system in the context of repeated driver| #2 22w R A4 2 EHERAA| 228 vRAI2Z EHERA XL

disengagement detection and re-engagement
support (paragraph 5.5.4.2.7.)

2.1.1.2. Evidence of effectiveness of driver
disengagement monitoring and warning
strategy

2.1.1.3. 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
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5.5.4.2.8.1.) 5.5.4.2.8.1.)

2.1.1.6. How the system addresses the 12.72.1.1.6 % ‘iiirf"@“’ R

detection and response to multiple
subsequent short aversions of eye gaze or
head posture by the driver (paragraph
55.4.253).

2.1.1.7. Strategies implemented  for
determination when there has been no
deviation in eye gaze (or movement of head
position when this is being used to
determine visual engagement) for a
significant period of time, where an EOR
shall be issued (paragraph 5.5.4.2.6.5.5.).

2.1.1.8. The number of repeated EOR or HOR
warnings due to driver disengagement and
the time interval over which these are
counted (paragraph 5.5.4.2.8.3.).

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

2.1.3. 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)

2.1.4. Model of the information provided to
users (paragraph 5.6.)

2.1.5. Extract of the relevant part of the
owner's manual

2.1.6. A list of system messages and signals
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2.1.7. Timings and strategy to inform the driver
about a (series of) driver-confirmed
manoeuvre(s) (5.5.4.1.8.1)

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

2.2. System Boundaries

2.2.1. 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.)

2.2.1.1. 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.)

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

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

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

2.2.3. 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.)

2.2.4. The boundary conditions under which

2.1.7. Timings and strategy to inform the driver|12.7.2.1.7 LASRETIE oy SRS I T
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HORs can
55.4.2.6.5.).
2.3. System operation
2.3.1. If/how the system adapts its behaviour to
respond to identified safety risk of a
collision (paragraph 5.3.2.2.)

be withheld (paragraph

232 Additional preconditions for DCAS

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

2.3.4. 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.)

2.3.5. System behaviour in response to changes
in system-determined road speed limits in
cases other than addressed in 5.3.7.4.
(paragraph 5.3.7.4.7.3.4.)

2.3.6. Technically reasonable tolerances to
warning thresholds and operational limits
(paragraph 5.3.7.4.10.)

2.3.7. 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)

2.3. System operation

2.3.1. If/how the system adapts its behaviour to
respond to identified safety risk of a
collision (paragraph 5.3.2.2.)
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2.3.8. How the controllability is ensured in the
situations, where HORs are withheld, and in
the cases when upcoming boundary
conditions which require an HOR are
detected less than 5 seconds in advance
(paragraph 5.5.4.2.6.5.1.).

3. Information related to System Dynamic
Control

3.1. 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)

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

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

4.3. 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.)

4.4. 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)

4.5. If the system can navigate around an
obstruction in the lane of travel, sufficient

4.

3. Information related to System Dynamic
Control

3.1. The strategy by which the system
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lateral acceleration in the context of lane of
travel positioning (paragraph 5.3.7.1.3.)
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evidence for other reasons to perform this
manoeuvre (paragraph 6.3.9.1.)

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:

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

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

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

- Environmental conditions, such as:

« Inclement weather, fog and mist;

« Temperature;

« Precipitation;

« Time of day and light conditions.

« Other road users (e.g. motor vehicles,

motorcycles, bicycles, pedestrians).

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

evidence for other reasons to perform this
manoeuvre (paragraph 6.3.9.1.)

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:

lane
lane

(type, adhesion), geometry,
characteristics,  availability  of
markings, edge of road, road crossings;

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

congestion, road works);

- Environmental conditions, such as:

« Inclement weather, fog and mist;

« Temperature;

« Precipitation;

- Time of day and light conditions.

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

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
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the following criteria. This declaration
serves as reference to the base tests to be
performed according to Annex 4.

the following criteria. This declaration
serves as reference to the base tests to be
performed according to Annex 4.

P G Lal

AHZFR DG

The system shall be considered to possess a/The system shall be considered to possess a|%& 4 $L3t 3 > F 4 2 i LA R |E D S A4 L RE%
capability as declared below if it is able to| capability as declared below if it isableto| ® ¥ B Z (75 » B R E I P VERNZF L  HERBEMREHE
demonstrate the required behaviour in at| demonstrate the required behaviour in at| F 4-7T it 7 £ L et o BEERF| FATHET LA o éﬁ_ﬁ 5
least 90% of the corresponding tests.| least 90% of the corresponding tests.| 2. < i w & 7| %}?T&é&% i LL otz 2222 @%ﬁi?lj%}&ﬁ B f* LE a4 2
Evidence of this capability shall be provided| Evidence of this capability shall be provided pp_#i ?iib‘i °
to the Type Approval Authority via| to the Type Approval Authority via
appropriate documentation. appropriate documentation.

When conditions deviate from those specified|When conditions deviate from those specified|>™ i i 2 Ja % p SR FSHR AT IEE > P iE 2 Gl K p R B frik 15 2 »
for the corresponding test, the system shall| ~for the corresponding test, the system shall| % 3t 7 R & 3T 27 fe H = 0k o | &k %27 ﬁ%ﬂ TP g tr de H P ] ek o
not unreasonably switch its control strategy.| not unreasonably switch its control strategy.| ¢t & d ¥ ;—;—Jﬁ ERARTI3 e R S Y dﬂz RT3 P s
This shall be demonstrated by the| This shall be demonstrated by the| Hr:i&i7/E 7 o j,@g 7B T o
manufacturer to the Type Approval| manufacturer to the Type Approval
Authority in accordance to Annex 4. Authority in accordance to Annex 4.

1. System’s capability to respond to other road|1. System’s capability to respond to other road|12.9.1 oL s aE e h *F—f 2. (12.9.1 * mw Jg H @ sp e H ﬁ Ea
users users JiKige 4 g4

A detailed description of scenarios can be|A detailed description of scenarios can be|— i» 8 2. F iy itV PR T U3.7 F |- FRZ Fof it v R 2137 &
found in Annex 4. found in Annex 4. H oo oo

The manufacturer shall declare the maximum|The manufacturer shall declare the maximum| ¥ ;%——‘I!{ BZ 2B BFITEE > T %580 ’Lﬁ B2 EBEFFRAE » I 450
operational speed up to which the system is| ~operational speed up to which the system is| it 3 &2 (T 1 U3 EE B A A N K] R4 AR ( RABEPEAE- I & SRR TIPS
able to handle (i.e., to avoid a collision| able to handle (i.e., to avoid a collision| R & L ) &7 kW 4pRE 2| R TF e BAR ) 27 A AR Ap M 2
without driver intervention) the following| without driver intervention) the following| ™ 7|5 : TR
scenarios as relevant for the system’s| scenarios as relevant for the system’s
design: design:

(FABWEARFTR) (FABWERFTR) (FABUWERFTR) (FABWEARFTR)

2. System’s capability to follow the course of]2. System’s capability to follow the course of|12.9.2  #* 12 g B 3 FLfh 2. % 3Li0|12.9.2 * W pINE D f #ufh 2 % S 4
the lane the lane 4

(FABWEARFTR) (FABUWERFTR) (FRBUWERFTR (FABWEARFTR)

2.1. Road attributes which the system may|2.1. Road events which the system may|12. 921 F= an Voapd® ;fr—‘ﬁﬁi [ 12921 Frarvadd F%——‘F,’zbi e
recognize relevant to the given declared| recognize relevant to the given declared FoE o HY pkinw 2 e g A gt HY i}u#ﬂ T2 54
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system boundaries and system design, to be
completed and possibly extended by the
manufacturer, alternatively indicated as

“Not Applicable”:

. System’s ability to ensure safe operation
when assisting lane changes (applicable to
both driver- and system-initiated lane
changes)

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:

(FIGUHEARFTR)

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

(RIS ERFT7R)

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:

(EREATHAFTR)

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:

(ERATHAFTR)

FOTAEAM > RY R

system boundaries and system design, to be| % YL B &k Akt ok ALE ALY
completed and possibly extended by the| & Ap B > 1% & HF S A4kdp T & VT S
manufacturer, alternatively indicated as| * :
“Not Applicable”:

3. System’s ability to ensure safe operation|12.9.3  * 1/ g i3t 4 B4 ik B
when assisting lane changes (applicable to| % >3 i® (B % A 2 % Sudpdednz
both driver- and system-initiated lane| %33 3 S iE* ) 2k St 4
changes)

The manufacturer shall declare the range at|# % & 4% 2 F # & > RI¥ 5FF B2
which the system is able to respond to other| £ % %tst fg $FH # K & I‘E_%{\ p i

unobstructed targets if equipped with lane| & {7 % & 2 4p B g ] o ¥ Pj‘rﬂ &
change feature. The manufacturer shalll = 4 &+ § Rl > T 2k iw
declare the conditions under which the

maximum range is reduced:
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indicated as “Not Applicable”: ARSI - Wﬁuﬂ i S
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6. System’s ability to operate in accordance
with traffic rules related to a certain system-
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:
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Annex 4 Physical Test Specifications for|Annex 4 Physical Test Specifications for|13. DCAS 7z 2. (Validation) 2. # 32 3%|13. DCAS#z :%(Validation) 2. 7 I2 3% 5%
DCAS Validation DCAS Validation B A S
1. Introduction 1. Introduction 13.151% 13.1 313
This Annex defines physical tests with the|This Annex defines physical tests with the| & & T_& 1 Sk ZEF * % 5 2. BFg | & & 3;;'3% LB TEAE T kM2 PiE R

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

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
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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.

2. Definitions

For the purposes of this Annex,

2.1. "Time to Collision" (TTC) means the 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.

2.4. "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.

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.

2. 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
longitudinal median plane in
direction, measured on the ground.

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

2.4. "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.
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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.

3. 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. 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 wvehicle is safely
controlled.

3.1.2. 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

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.

3. 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. 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 wvehicle is safely
controlled.

3.1.2. 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
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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.

3.1.3. 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).

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

3.1.5. Test Targets

3.1.5.1. The target used for the wvehicle
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 ISO 19206-3.
The reference point for the location of the
vehicle shall be the most rearward point on
the centreline of the vehicle.

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.

3.1.3. 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).
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volume series production vehicle of
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target" representative of a vehicle in terms
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applicable to the sensor equipment of the
system under test according to ISO 19206-3.
The reference point for the location of the
vehicle shall be the most rearward point on
the centreline of the vehicle.
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3.1.5.2. 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 Ls. The reference point for the
location of the motorcycle shall be the most
backward point on the centreline of the
motorcycle.

3.1.5.3. 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.

3.1.5.4. The target used for bicycle detection
tests shall be a device 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.

3.1.5.5. 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

3.1.5.2. 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.

3.1.5.3. 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.

3.1.5.4. The target used for bicycle detection
tests shall be a device 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.

3.1.5.5. 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
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Authority and the manufacturer.

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

3.1.6. Test parameter variation

3.1.6.1. 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).

3.1.6.2. 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 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.

3.1.6.3. 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

Authority and the manufacturer.
3.1.5.6. Details that enable the target(s) to be
specifically identified and reproduced shall

13.3.1.5.6 P R AL T B
2R RZ & iest B mdl s

be recorded in the vehicle type approval| &< 2 ¢ o
documentation.
3.1.6. Test parameter variation 13.3.1.6 #zk S 8% i
3.1.6.1. The manufacturer shall declare the|l3. 3 1 6.1 Y e ek %}» i A

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).
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3.1.6.2. In order to confirm consistency of the[13.3.1.6.2 LEEIR A2 - R
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2 times. If one of the two test runs fails to| #EZk (T2 7 — X & FE |97 F 14
meet the required performance, the testshall| it > RIZEZHR R £ 45 — = o £ 30 A X3

be repeated once. A test shall be accounted
as passed if the 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.
3.1.6.3. When conditions deviate from those
specified for the base test, the system shall
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testing. Each parameter as outlined in the
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variations can be grouped into a single test
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design. In addition, the Type Approval| design. In addition, the Type Approvall A X F|i@EZ2 £8P T i X PR H2 28 L T o kit
Authority  may  request  additional| Authority  may  request  additional| se © Ae ©
documentation evidencing the system’s| documentation evidencing the system’s
performance under parameter variations not| performance under parameter variations not
tested. tested.

3.1.7. Public road verification 3.1.7. Public road verification 13.3.1.7 =X g 13.3.1.7 = % if B.5%

3.1.7.1. Where applicable to the type of feature|3.1.7.1. Where applicable to the type of feature|13.3.1.7.1 i * ok iz #oap enig|13.3.1.7.1 jRiE * % %‘L\ 5 engg A
of the system, the Type Approval Authority| of the system, the Type Approval Authority| 3|4k % > & P @K@*“ % AL AR ;{»& LR I fé,@%f 6 SUE A IR

»

shall conduct, or shall witness, an| shall conduct, or shall witness, an| #Fi* 7T » R {FL&LEHIT S - BE =T «*{ T AT S - BiEIT
assessment of the system, in a fault-free| assessment of the system, in a fault-free ’FE] R R P HRER o p E B @] T2 R P ARG o M X EE
condition, in the presence of traffic in at least| condition, in the presence of trafficinat least| 2. P & % & & 3> H i@ uﬂ%\.i—ﬁ ¢ PiEG AT HEFREY ¥ &
in one country of operation. The purpose of| in one country of operation. The purpose of ﬂfﬁ WIEET 2 kA F & o BEIRIEE T 2 R AT A o

this verification is to assess the behaviour of| this verification is to assess the behaviour of
the system in a fault-free condition, in its| the system in a fault-free condition, in its

operating environment. operating environment.

4. Test procedures 4. Test procedures 13.4 #4825 13.4 R

4.1. Test scenarios to confirm general|4.1. Test scenarios to confirm general(13.4.1 % M Fgin 4 é_% it R 2 (13401 *F MR A ARG R f2 -
compliance with requirements of this UN| compliance with requirements of this UN| — £k & 142 335 5 AR EM2 RERTR
Regulation Regulation

Compliance with the requirements of this UN|Compliance with the requirements of this UN| & L % ¥ i+ & $2_ 3 & ]“ifr%%% d TaE AR E &M ‘%’ d T
Regulation shall be demonstrated by| Regulation shall be demonstrated by| % 2. 3(7' 1 Fé BITET o B REZLp E“’ Fé‘%% 13 (. :r o i BT ie
physical test for the following paragraphs.| physical test for the following paragraphs. ﬂ* %}ﬁ ki ¥ d Hw 3 0E (k) ,;:] %,& f;.“g% E RN ﬁ Hw 302 (k
Variations of the same test (e.g. reaching| Variations of the same test (e.g. reaching AR E 2,873 7?‘*1‘ 1 - LA AR T2, "Lr«Jr FErrz - ™A A
different boundary conditions) may be| different boundary conditions) may be #;E&% ) B Ap e iRk gt (6 %E;é‘«%} ) B Ap e sk g i (&)

o

demonstrated by other means (e.g. part of| demonstrated by other means (e.g. part of| 4 @ I|iE 7 B R 1512 ) bl FlEF RERER)
the audit described in Annex 3 or virtual| the audit described in Annex 3 or virtual
testing) in agreement with the Type| testing) in agreement with the Type
Approval Authority. Approval Authority.

4.1.1. Requirements and system aspects that|4.1.1. Requirements and system aspects that|13.4.1.1 %?;’ﬁ»l“';#%%ﬁﬂ R < FLRIEE13.4.1.1 3512 FéEéEﬁP B e
shall be tested during the physical tests are| shall be tested during the physical tests are| 2. & £ % % sk & 4o 4 "Lrﬁ oA 2B FE KK G AT % "Lri ° AP
described in table 1. The relevant| described in table 1. The relevant] B & F 2@ % 2ok o BA>T L@ R ME RS ko BRAS LRER
requirements or system aspects shall be| requirements or system aspects shall be| & {7:% % o BEEH
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chosen based on the system boundaries. chosen based on the system boundaries.

Scenarios with the aim of testing the given|Scenarios with the aim of testing the given|3t & # ;8% 2. B i 8 > B> 2 B GAE # 3% 2 P B alF8 > B3 &2 %
requirement or aspect shall be created and| requirement or aspect shall be created and| "~ p| T2 RTooEITH LU R A | #5 1‘4@ ]‘%’i;'f B U R i T
described in agreement with the Type| described in agreement with the Type| & Fe k& o &% - &8 £ ko B3| & R ko - F - 2 £ ko g2
Approval Authority. Each requirement or| Approval Authority. Each requirement or| > i BRI EBk e o L g k| CHERRERRS L P RERHE
aspect shall be assessed at least through| aspect shall be assessed at least through| 3i& f% TG oo - ;F TBFTART DI BFEFEL o - a‘ T T AR T
track testing or public road verification. A| track testing or public road verification. A| & % st2_ % F -@ R Ka o RN Iﬁ R K e oo
given scenario may be used to assess| given scenario may be used to assess
different requirements / aspects of the| different requirements / aspects of the
system. system.

Test scenarios shall be created depending on|Test scenarios shall be created depending on|i& 3 5 & & BB % Sv¥tExds2_ o § 1% ;én%; rg SRRk SL¥tELH 2w B 0F
the system preconditions for activation and| the system preconditions for activation and| i+ % % (i@ b @ 2 = o 2 iR R Az oo
system boundaries. system boundaries.

Table A4/1 Table A4/1 Fos MR B K2 KK G v MRIER & RE KA G

Requirements and system aspects to be|Requirements and system aspects to be
tested tested

(FISUERFTR) (FISAERFTR) (ERISUERFTR) (FISAERFTR)

* Scenarios and test procedures for these items M ERE ERARRY Y FE2

shall be agreed between the manufacturer
and the Type Approval Authority.
4.2. Test scenarios to assess system behaviour

4.2.1. Test scenarios shall be selected
depending on the system’s preconditions for
activation and system boundaries.

4.2.2. The tests can be performed either on a
test track, or, where possible and without
any safety risk to the vehicle occupants and
other road users, on public roads.

Test scenarios that may cause danger to other
road users and the test personnel (e.g. AEB
equivalent performance, driver

i

4.2. Test scenarios to assess system behaviou

4.2.1. Test scenarios shall be selected
depending on the system’s preconditions for
activation and system boundaries.

4.2.2. The tests can be performed either on a
test track, or, where possible and without
any safety risk to the vehicle occupants and
other road users, on public roads.

Test scenarios that may cause danger to other
road users and the test personnel (e.g. AEB
equivalent performance, driver
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unavailability ~response, high lateral| unavailability —response, high lateral] 4riE & X ) BUUTRGRE R FTRGR] dE R E) BIUOTRIRYE R FRR
accelerations, etc.) shall be aimed to be| accelerations, etc.) shall be aimed to be| 3 P & o =P
tested on a test track. tested on a test track.

4.2.2.1. The tests shall be performed in a way|4.2.2.1. The tests shall be performed in a way|13.4.2.2.1 BEHRE AR AN F|13422]1 FEHRBE AR AN T X
that the outcome of the test is not affected by| ~ that the outcome of the test is not affected by| =% I/ & % % % % & K % 4 ﬁig?l oo TR s A ;{ BEREER A~ > 12
driver settings or driver input and any other| driver settings or driver input and any other| % E @ 2 © 2L X PR Fp 2| T H 8 2L X PR E Tip M 2 B2
influences not related to the manoeuvre| influences not related to the manoeuvre| F258e= ;83 7 o Fo ¥ 4r T i 0% e V{7 o g2 4 T IE
under test. Therefore, the following| under test. Therefore, the following| * :
conditions shall apply: conditions shall apply:

(a) The system’s longitudinal control{(a) The system’s longitudinal control|(a) % ¥o2_ %% 2 #| RS RER 5 (() 4 2 R 4IRS IEE R X
following distance shall be set to: following distance shall be set to: R Y

(i) The default distance, if the distance is reset|(i) the default distance, if the distance is reset o|(1) 7 3k JE#E » B BRI >0 H 4 L (1) TR ;{&Pé}ﬁ F &Pﬁ' EE RN 2
to a specific value upon first activation of the| a specific value upon first activation of the| £x#> 2_ % 3% B fe e T € AT B A kAF FT K ExH T E AT R Y Tk
system following an initiation of the| systemin the run cycle; or B fcmpr o & B
powertrain; or

(ii) the closest driver adjustable following|(ii) the closest driver adjustable following|(ii) ﬁxézesj,i B AT A BRI EEY > () B RITE R AT A AR
distance, if the distance is not reset to a| distance, if the distance is not reset to a| F FEH A £ A7 % T - TR B4 EREALITRE i - PR EEHLPF o
default value. default value. 2=

(b) The system’s longitudinal control set speed|(b) The system’s longitudinal control set speed|(b) % stz 45w r#| XK EF R R K E|(D) (2 Ko HREERBKE
shall be set to the speed indicated in the test| shall be set to the speed indicated in the test| ™ 3FZ% ¥ #7135 T & B » & ¢ ;%——‘ﬁ | hipgke a‘ﬂ TR 0 Y ;ﬁ-ﬁ %
or the speed declared by the manufacturer| or the speed declared by the manufacturer] PR3 ¥ 12.9%7% £ 2 & & BHRTI129%r7 £ 2. B
according to Annex 3 Appendix 4; according to Annex 3 Appendix 4;

(c) The system must be in ‘active’ mode before|(c) The system must be in ‘active’ mode before|(C) % S 3t ELIE PFAF - ) & Ap H 4w |(c) 4 SRR FF -+ §) 2 ip H5e
the lower of 10 s TTC or 250m relative| the lower of 10 s TTC or 250m relative| FE&E= | 7 - = = = (128 M—‘ﬁ 258 A A T (12 $ Mﬁ
longitudinal distance; longitudinal distance; NIV S = & ST S FE DR '\’» Boa e | HE5N

(d) There shall be no corrective driver input to|(d) There shall be no corrective driver inputto|(d) w417 7 B BEER A |(d) HE» 547 K7 B 2R A
the steering control. the steering control. ﬁ%l o %‘] » o

The manufacturer shall declare any other|The manufacturer shall declare any other|® B ;Flk B¥F - Fsk2 BT HEFE F|Y 52 7 * RB¥=F - FéEé;\ BrRFEE
relevant conditions to be met for correct| relevant conditions to be met for correctf 7 & F:E Az T H s jpiEiE o }i 2 FE2 TR HE B PR IER o
execution of each test. execution of each test.

4.2.3. Tests must not be carried out in such a|4.2.3. Tests must not be carried out in such a|13.4.2.3 % ’f! o FEILT T A F(13.4.2.3 ’ff s FER T NV T R
way as to endanger the personnel involved| way as to endanger the personnel involved| Z % T T A B e > 20| A @S LETHA R S0 7 &
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and significant damage of the vehicle under
test must be avoided where other means of
validation are available.

4.2.4. Lane Markings and Lane Geometry

4.2.4.1. Where base tests are required to be
performed on a curved section of road, the
geometry shall fulfil the following criteria
(S-bend means both turns in the listed order,
curved section of the road means the 2
turn):

(FIGUEARFTR)

At the request of the manufacturer and with the
agreement of the Type Approval Authority,
tests may be conducted on a road of different
curvature, provided this does not change the
intention or lower the severity of the test.

4.2.5. At the time of type approval, the Type
Approval Authority shall conduct or shall
witness at least the following tests to assess
the behaviour of the system based on the
declared operating domains:

4.25.1. Test scenarios for different DCAS
Features

4.2.5.1.1. Positioning in the lane of travel

4.25.1.1.1. Base Test: The test shall confirm
positioning in the lane of travel capabilities
declared by the manufacturer.

4.2.5.1.1.1.1. The VUT speed shall remain in
the range declared by the manufacturer in
paragraphs 9.1.1. and 9.1.2. of this UN
Regulation.

The test shall be carried out for each speed

and significant damage of the vehicle under
test must be avoided where other means of
validation are available.

4.2.4. Lane Markings and Lane Geometry

4.2.4.1. Where base tests are required to be
performed on a curved section of road, the
geometry shall fulfil the following criteria
(S-bend means both turns in the listed order,
curved section of the road means the 2
turn):

(FISUTERFTR)

At the request of the manufacturer and with the
agreement of the Type Approval Authority,
tests may be conducted on a road of different
curvature, provided this does not change the
intention or lower the severity of the test.

4.2.5. At the time of type approval, the Type
Approval Authority shall conduct or shall
witness at least the following tests to assess
the behaviour of the system based on the
declared operating domains:

4.25.1. Test scenarios for different DCAS
Features

4.2.5.1.1. Positioning in the lane of travel

4.25.1.1.1. Base Test: The test shall confirm
positioning in the lane of travel capabilities
declared by the manufacturer.

4.2.5.1.1.1.1. The VUT speed shall remain in
the range declared by the manufacturer in
paragraphs 9.1.1. and 9.1.2. of this UN
Regulation.

The test shall be carried out for each speed
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range declared by the manufacturer in| range declared by the manufacturer in| - ¥ R Rl > 972 £ & F flw | - FRFF > T L KF R 4
paragraphs 9.1.1. and 9.1.2. of this UN| paragraphs 9.1.1. and 9.1.2. of this UN| & B ApF T > 4 W g 3t § @ )igja FREARR T 0 A w3 g )f;;ﬁr
Regulation separately or within contiguous| Regulation separately or within contiguous| BRI 34 {7 © BIp 367 -
speed ranges where the declared maximum| speed ranges where the declared maximum
lateral acceleration is identical. lateral acceleration is identical.

The VUT shall be driven without any force|The VUT shall be driven without any force| = |3 2 §m >t Rl L & & F M2 (X PRI RS RIE & 2 FHRR2
applied by the driver on the steering control| applied by the driver on the steering control| %% & JRI3REF. b > M A X DI H R A | $d PIRERE R > LA X TR B A
(e.9. by removing the hands from the| (e.g. by removing the hands from the| *t#Emdr4|t F4cizim 4 (i -Qr" ,‘{ﬁ“ g FheiER A (& v&'r" ;‘g
steering control) with a constant speed on a| steering control) with a constant speed ona| & #-3 p w4 F BEFE ) T - | F BT g E eI BEE ) T U-

curved track with lane markings at each side.

The necessary lateral acceleration to follow the
curve shall be between 80 and 90 per cent of
the maximum lateral acceleration declared
by the manufacturer in Annex 3 Appendix 4
of this UN Regulation.

4.25.1.1.1.2. The VUT speed shall remain in
the range declared by the manufacturer in
paragraphs 9.1.1. and 9.1.2. of this UN
Regulation.

The test shall be carried out for each speed
range declared by the manufacturer in
paragraphs 9.1.1. and 9.1.2. of this UN
Regulation separately or within contiguous
speed ranges where the declared maximum
lateral acceleration is identical.

curved track with lane markings at each side.

The necessary lateral acceleration to follow the
curve shall be between 80 and 90 per cent of
the maximum lateral acceleration declared
by the manufacturer in Annex 3 Appendix 4
of this UN Regulation.

4.25.1.1.1.2. The VUT speed shall remain in
the range declared by the manufacturer in
paragraphs 9.1.1. and 9.1.2. of this UN
Regulation.

The test shall be carried out for each speed
range declared by the manufacturer in
paragraphs 9.1.1. and 9.1.2. of this UN
Regulation separately or within contiguous
speed ranges where the declared maximum
lateral acceleration is identical.
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The VUT shall be driven without any force|The VUT shall be driven without any force|¢ | & & iﬁfﬁ&*“ PIE KB (KPR D iﬁﬁ)ﬁ%*“ RIEH D g Rm2
applied by the driver on the steering control| applied by the driver on the steering control| %% & JRI3RE R+ » M A X DI E 8 A | $d PR " A XD A
(e.g. by removing the hands from the| (e.g. by removing the hands from the| *t#Emdr4|t G4cizim 4 (I 41\7" ,‘f‘g g g %a 4y 1{ E’ 4 (B4 ;%
steering control) with a constant speed on a| steering control) with a constant speed ona| o #-% p o 24| F BEF ) T 11 - RIS T 4= S R VA
curved track with lane markings at each side.| curved track with lane markings at each side.| i & 2. > ;\ (7% o TR GNEAR

The Type Approval Authority shall define a|The Type Approval Authority shall define a|#% 7| % ﬁgl@ T E B A ir e 2 2 B R T T ,i%—a [z g2 or g 2 2
test speed and a radius which would provoke| test speed and a radius which would provoke| 3 B @ 4cif B 4c F F 8= 2% /%) FR|w e B4 b FEZ R F)
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a higher acceleration than the declared
maximum lateral acceleration + 0.3 m/s?
(e.g. by travelling with a higher speed
through a curve with a given radius).

4251113, At the request of the
manufacturer and with the agreement of the
Type Approval Authority, meeting the
objectives of paragraphs 5.3.7.1.1.,
5.3.7.1.2. or 6.1.1., as applicable, across
all speed ranges where the declared
maximum lateral acceleration differs may be
demonstrated through alternative means
when test tracks with an appropriate radius
to meet the lateral acceleration conditions
outlined in paragraphs 4.25.1.1.1.1. or
4.2.5.1.1.1.2. are not available, provided that
at least one physical test as outlined above is
performed at the overall declared maximum
lateral acceleration for each of those
paragraphs.

4.2.5.1.1.2. Extended Testing:

The test shall demonstrate that the system does
not leave its lane and maintains a stable
motion inside its ego lane across the speed
range and different curvatures within its
system boundaries up to the maximum
lateral acceleration declared by the
manufacturer.

4.251.1.2.1. The test shall be executed at
least:

(@ With sufficient length to allow for an
assessment of positioning in the lane of

a higher acceleration than the declared
maximum lateral acceleration + 0.3 m/s?
(e.g. by travelling with a higher speed
through a curve with a given radius).

4.2.5.1.1.2. Extended Testing:

The test shall demonstrate that the system does
not leave its lane and maintains a stable
motion inside its ego lane across the speed
range and different curvatures within its
system boundaries up to the maximum
lateral acceleration declared by the
manufacturer.

4.251.1.2.1. The test shall be executed at
least:

(@ With sufficient length to allow for an
assessment of positioning in the lane of
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S-bend with the parameters according to
paragraph 4.2.4.1. or equivalent, and
different initial speeds, at least one of which
would require the vehicle to exceed the
maximum lateral acceleration declared by
the manufacturer in order to remain in the
lane at this speed,;

(c) With different types of lane boundaries
(e.g. markings, road edges, only one lane
marking) as applicable to the system;

4.2.5.1.2. Driver-initiated lane changes

4.25.1.2.1. Base Test: The test shall confirm
the  driver-initiated lane  changing
capabilities of the system declared by the
manufacturer.

4.25.1.2.1.1. The VUT shall perform a full
lane change (e.g, 35 m lateral
displacement) into the adjacent lane after the
driver initiated the LCP.

(& 7 AT ERFTR)
4.2.5.1.2.2. Extended Testing:

S-bend with the parameters according to
paragraph 4.2.4.1. or equivalent, and
different initial speeds, at least one
exceeding the maximum lateral acceleration
declared by the manufacturer;

(c) With different types of lane boundaries
(e.g. markings, road edges, only one lane
marking) as applicable to the system;

4.2.5.1.2. Driver-initiated lane changes

4.2.5.1.2.1. Base Test: The test shall confirm
the  driver-initiated lane  changing
capabilities of the system declared by the
manufacturer.

4.25.1.2.1.1. The VUT shall perform a full
lane change (e.g, 35 m lateral
displacement) into the adjacent lane after the
driver initiated the LCP.

4.25.1.2.1.2. The VUT and the lead vehicle
shall travel in a straight line, in the same
direction, for at least two seconds prior to
the functional part of the test with a VUT to
lead vehicle centreline offset of not more
than 1 m.

4.2.5.1.2.1.3. Tests shall be conducted with a
lead vehicle travelling at least 20 km/h
slower than the set speed limit of the VUT.

(& 7 A ERFrR)

4.2.5.1.2.2. Extended Testing:
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The test shall assess the system’s ability to
assist the driver within its boundary
conditions/manufacturer’s declared system
features in changing lanes safely:

(a) On roads without physical separation;

(b) On roads where pedestrians and cyclists are
not prohibited:;

(c) Where the lane change cannot be executed
immediately after its initiation by the driver.

(d) Presence of a lead vehicle.

4.2.5.1.2.2.1. The test shall be executed at
least:

(@) On a road with oncoming or overtaking
traffic in the target lane;

(b) With different road users approaching from
the rear;

() With a vehicle driving beside in the
adjacent lane preventing a lane change;

(d) In a scenario where the system reacts to
another vehicle that starts changing into the
same space within the target lane, to avoid a
potential risk of collision.

4.25.1.3. Driver-confirmed
initiated lane changes

4.2.5.1.3.1.Base Test: The test shall confirm
system-initiated lane changing capabilities
declared by the manufacturer.

4.25.1.3.1.1. The VUT shall perform a full
lane change (e.g., 35 m lateral
displacement) into the adjacent lane after the

or System-

The test shall assess the system’s ability to
assist the driver within its boundary
conditions/manufacturer’s declared system
features in changing lanes safely:

(a) With other speed differences between the
lead vehicle and VUT;

(b) On roads without physical separation;

(c) On roads where pedestrians and cyclists are
not prohibited;

(d) Where the lane change cannot be executed
immediately after its initiation by the driver.

4.2.5.1.2.2.1. The test shall be executed at
least:

(@) On a road with oncoming or overtaking
traffic in the target lane;

(b) With different road users approaching from
the rear;

(c) With a vehicle driving beside in the
adjacent lane preventing a lane change;

(d) In a scenario where the system reacts to
another vehicle that starts changing into the
same space within the target lane, to avoid a
potential risk of collision.

4.2.5.1.3. System-initiated lane changes

4.2.5.1.3.1.Base Test: The test shall confirm
system-initiated lane changing capabilities
declared by the manufacturer.

4.25.1.3.1.1. The VUT shall perform a full
lane change (e.g., 35 m lateral
displacement) into the adjacent lane after the
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shall travel in a straight line, in the same
direction, for at least two seconds prior to
the functional part of the test with a VUT to
lead vehicle centreline offset of not more
than 1 m.

(& 7 AT ERFTR)

4.2.5.1.3.2. Extended Testing: The test shall
demonstrate that the system is able to assist
the driver in changing lanes safely:

(a) With other speed differences between the
lead vehicle and VUT;

(b) On roads without physical separation;
and/or

(c) On roads where pedestrians and cyclists are
not prohibited.

4.25.13.2.1. The test shall be executed at
least:

(@) On a road with oncoming or overtaking
traffic in the target lane;

(b) With different road users approaching from
the rear;

(c) With a vehicle driving beside in the
adjacent lane preventing a lane change;

(d) In a scenario where the system reacts to
another vehicle that starts changing into the
same space within the target lane, to avoid a
potential risk of collision.

4.2.5.2. Ability to respond to another road user
corresponding to the declared operating
domains

shall travel in a straight line, in the same
direction, for at least two seconds prior to
the functional part of the test with a VUT to
lead vehicle centreline offset of not more
than 1 m.

(& 7 AT ERFTR)

4.2.5.1.3.2. Extended Testing: The test shall
demonstrate that the system is able to assist
the driver in changing lanes safely:

(a) With other speed differences between the
lead vehicle and VUT;

(b) On roads without physical separation;
and/or

(c) On roads where pedestrians and cyclists are
not prohibited.

4.25.13.2.1. The test shall be executed at
least:

(@) On a road with oncoming or overtaking
traffic in the target lane;

(b) With different road users approaching from
the rear;

(c) With a vehicle driving beside in the
adjacent lane preventing a lane change;

(d) In a scenario where the system reacts to
another vehicle that starts changing into the
same space within the target lane, to avoid a
potential risk of collision.

4.2.5.2. Ability to respond to another road user
corresponding to the declared operating
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4.25.2.1. Stationary vehicle ahead on a
straight section of road

4.2.5.2.1.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary vehicle ahead on
straight section of road.

4.25.21.1.1. The VUT shall approach the
stationary target in a straight line for at least
2 seconds prior to the functional part of the
test with a VUT to target centreline offset of
not more than 0.5 m.

4.25.2.1.1.2. The functional part of the test
shall begin with:

(@) The VUT travelling at the required test
speed within the tolerances and within the
lateral offset prescribed in this paragraph;
and

(b) A distance corresponding to a time of at
least 4 seconds before the DCAS vehicle
begins to react to the target.

4.2.5.2.1.2. The tolerances shall be respected

4.252.1. Stationary vehicle ahead on a
straight section of road

4.2.5.2.1.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary vehicle ahead on
straight section of road.

4.25.21.1.1. The VUT shall approach the
stationary target in a straight line for at least
2 seconds prior to the functional part of the
test with a VUT to target centreline offset of
not more than 0.5 m.

4.25.2.1.1.2. The functional part of the test
shall begin with:

(@) The VUT travelling at the required test
speed within the tolerances and within the
lateral offset prescribed in this paragraph;
and

(b) A distance corresponding to a time of at
least 4 seconds before the DCAS vehicle
begins to react to the target.

4.2.5.2.1.2. The tolerances shall be respected
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category;
(b) A stationary vehicle positioned at a larger
offset to the VUT’s centreline;

(c) A stationary vehicle facing towards the
VUT for systems that are able to operate in
non-highway conditions.

4.2.5.2.2. Stationary vehicle ahead on a curved
section of road

4.2.5.2.2.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary vehicle ahead on
curved section of road.

4.25.2.2.1.1. The target shall be positioned
within a 0.5 m offset between the centreline
of the target vehicle and the centreline of the
lane around the bend (1st turn defined in
4.2.4.1. of this Annex) so that the rear corner
is touching the extrapolated lane line if the
straight were to continue.

4.2.5.2.2.1.2. The VUT vehicle shall be driven
along the straight section of the fully marked
lane at a constant speed with the system on
for enough time for the lateral control to take
up a constant position within the lane, prior
to the start of the curved section of road.

(& 7 A ERFTR)

4.2.5.2.2.2. Extended Testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a stationary vehicle ahead on curved
section of road.

category;
(b) A stationary vehicle positioned at a larger
offset to the VUT’s centreline;

(c) A stationary vehicle facing towards the
VUT for systems that are able to operate in
non-highway conditions.

4.2.5.2.2. Stationary vehicle ahead on a curved
section of road

4.2.5.2.2.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary vehicle ahead on
curved section of road.

4.25.2.2.1.1. The target shall be positioned
within a 0.5 m offset between the centreline
of the target vehicle and the centreline of the
lane around the bend (1st turn defined in
4.2.4.1. of this Annex) so that the rear corner
is touching the extrapolated lane line if the
straight were to continue.

4.2.5.2.2.1.2. The VUT vehicle shall be driven
along the straight section of the fully marked
lane at a constant speed with the system on
for enough time for the lateral control to take
up a constant position within the lane, prior
to the start of the curved section of road.

(& 7 A ERFTR)

4.2.5.2.2.2. Extended Testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a stationary vehicle ahead on curved
section of road.
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4.2.5.2.2.2.1. The test shall be executed at least
with:

(a) A stationary vehicle of a different type or
category;

(b) A stationary vehicle positioned with a
larger offset from the centre position of the
lane;

(c) An angle of a stationary vehicle to the
centreline of the lane;

(d) A stationary vehicle facing towards the
VUT depending for systems capable of
operating in non-highway conditions.

4.2.5.2.3. Slower moving vehicle ahead on a
straight section of road

4.2.5.2.3.1. Base Test: The test shall confirm
the declared response capability of the
system for a slower moving vehicle ahead
on a straight section of road.

4.25.23.1.1. The VUT and the target shall
travel in a straight line, in the same direction,
for at least two seconds prior to the
functional part of the test with a VUT to
target centreline offset of not more than 0.5
m.

4.2.5.2.3.1.2. The tests shall be conducted with
a slower moving vehicle target travelling 50
km/h slower than the VUT.

(& 7 A ERFTR)

4.2.5.2.3.2. Extended Testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy

4.2.5.2.2.2.1. The test shall be executed at least
with:

(a) A stationary vehicle of a different type or
category;

(b) A stationary vehicle positioned with a
larger offset from the centre position of the
lane;

(c) An angle of a stationary vehicle to the
centreline of the lane;

(d) A stationary vehicle facing towards the
VUT depending for systems capable of
operating in non-highway conditions.

4.2.5.2.3. Slower moving vehicle ahead on a
straight section of road

4.2.5.2.3.1. Base Test: The test shall confirm
the declared response capability of the
system for a slower moving vehicle ahead
on a straight section of road.

4.25.23.1.1. The VUT and the target shall
travel in a straight line, in the same direction,
for at least two seconds prior to the
functional part of the test with a VUT to
target centreline offset of not more than 0.5
m.

4.2.5.2.3.1.2. The tests shall be conducted with
a slower moving vehicle target travelling 50
km/h slower than the VUT.

(& 7 A ERFTR)

4.2.5.2.3.2. Extended Testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
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for a slower moving vehicle ahead on
straight section of road.

4.25.23.2.1. The test shall be executed at
least:

(a) A slower moving vehicle of a different type
or category;

(b) A slower moving vehicle positioned at a
larger offset to the VUT’s centreline;

(c) A slower moving vehicle with a larger
speed difference to the VUT’s speed.

4.2.5.2.4. Decelerating of a lead vehicle

4.2.5.2.4.1.Base Test: The test shall confirm
the declared response capability of the
system for a decelerating vehicle on a
straight section of road.

4252411,  The VUT and the target shall
travel in a straight line with 50 km/h speed,
in the same direction, with the VUT
following the target with a steady state
following time gap maintained by the
system, for at least two seconds prior to the
functional part of the test, with a VUT to
target centreline offset of not more than 0.5
m.

(& 7 A ERFTR)

4.2.5.2.4.1.2. The tests shall be conducted with
a vehicle target decelerating up to 4 m/s?.

4.2.5.2.4.2 Extended Testing:
The test shall demonstrate that the system is
not unreasonably changing the control

for a slower moving vehicle ahead on
straight section of road.

4.25.23.2.1. The test shall be executed at
least:

(a) A slower moving vehicle of a different type
or category;

(b) A slower moving vehicle positioned at a
larger offset to the VUT’s centreline;

(c) A slower moving vehicle with a larger
speed difference to the VUT’s speed.
4.2.5.2.4. (Reserved)
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strategy for a decelerating vehicle on a
straight section of road.
4.2.5.2.4.2.1. The test shall be executed at least 13.4.2.5.2.4.2.1 BERIEI PR A
with: T
(a) A decelerating vehicle of a different type or (@) - M2 PHFA SN2 e B

category;

(b) A decelerating vehicle positioned at a
larger offset to the VUT’s centreline;

(c) A decelerating vehicle with a larger
deceleration;

(d) Different VUT and target speeds.

4.2.5.2.5. Cut-out of lead vehicle

4.2.5.2.5.1. Base Test: The test shall confirm
the declared response capability of the
system for a cut-out of the lead M1 category
vehicle.

4.25.25.1.1. The vehicle cutting out shall
perform a full lane change (e.g., 3.5 m lateral
displacement) into the adjacent lane to avoid
the stationary wvehicle target, with the
measurement behind the stationary vehicle
target indicating that start of the lane change,
and the measurement in front of the
stationary vehicle target indicating the end
of the lane change.

4.2.5.2.5.1.2. The indicated TTC is defined as
the TTC of the lead vehicle to the target
when the lead vehicle will start the lane
change. Indicators are not to be used by the
lead vehicle during the manoeuvre.

4.2.5.2.5.1.3. The cutting out vehicle shall not
deviate from its defined path by more than

4.2.5.2.5. Cut-out of lead vehicle

4.2.5.2.5.1. Base Test: The test shall confirm
the declared response capability of the
system for a cut-out of the lead M1 category
vehicle.

4.25.25.1.1. The vehicle cutting out shall
perform a full lane change (e.g., 3.5 m lateral
displacement) into the adjacent lane to avoid
the stationary vehicle target, with the
measurement behind the stationary vehicle
target indicating that start of the lane change,
and the measurement in front of the
stationary vehicle target indicating the end
of the lane change.

4.25.2.5.1.2. The indicated TTC is defined as
the TTC of the lead vehicle to the target
when the lead vehicle will start the lane
change. Indicators are not to be used by the
lead vehicle during the manoeuvre.

4.2.5.2.5.1.3. The cutting out vehicle shall not
deviate from its defined path by more than
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4.2.5.25.2. Extended Testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a cut-out of the lead vehicle.

4.2.5.2.5.2.1. The test shall be executed at least
with:

(a) A stationary vehicle target of a different
type or category;

(b) The cut-out occurring at less than 3s TTC
of the lead vehicle;

(c) Different speeds of the VUT and lead
vehicle;

(d) Different lateral acceleration of the lead
vehicle.

4.2.5.2.6. Cut-in of vehicle from adjacent lane

4.2.5.2.6.1. Base Test: The test shall confirm
the declared response capability of the
system for a cut-in of the vehicle from
adjacent lane.

4.25.2.6.1.1. The wvehicle target on the
adjacent lane shall perform a full lane
change (e.g., 3.5 m lateral displacement)
into the lane of the VUT.

4.2.5.2.6.1.2. The indicated TTC is defined as
the TTC at the point in time that the target
has finished the lane change manoeuvre,
where the rear centre of the vehicle target is
in the middle of the VUT’s driving lane.

4.2,5.2.6.1.3. The cutting in vehicle shall not

4.2.5.2.5.2. Extended Testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a cut-out of the lead vehicle.

4.2.5.2.5.2.1. The test shall be executed at least
with:

(@) A stationary vehicle target of a different
type or category;

(b) The cut-out occurring at less than 3s TTC
of the lead vehicle;

(c) Different speeds of the VUT and lead
vehicle;

(d) Different lateral acceleration of the lead
vehicle.

4.2.5.2.6. Cut-in of vehicle from adjacent lane

4.2.5.2.6.1. Base Test: The test shall confirm
the declared response capability of the
system for a cut-in of the vehicle from
adjacent lane.

4.25.2.6.1.1. The wvehicle target on the
adjacent lane shall perform a full lane
change (e.g., 3.5 m lateral displacement)
into the lane of the VUT.

4.25.2.6.1.2. The indicated TTC is defined as
the TTC at the point in time that the target
has finished the lane change manoeuvre,
where the rear centre of the vehicle target is
in the middle of the VUT’s driving lane.

4.2.5.2.6.1.3. The cutting in vehicle shall not
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4.2.5.2.6.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a cut-in of vehicle from adjacent lane.

4.2.5.2.6.2.1. The test shall be executed at least
with:

(a) A cutting g-in vehicle of a different type or
category;

(b) The cut-in occurring at a different TTC
value;

(c) Different speeds of the VUT and target;

(d) Different lateral acceleration of the target.

4.2.5.2.7. Stationary pedestrian ahead in lane

4.2.5.2.7.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary pedestrian.

4.25.2.7.1.1. The pedestrian target shall be
positioned within the driving path of the
VUT facing away from the VUT.

4.25.2.7.1.2. The VUT shall approach the
impact point with the pedestrian target in a
straight line for at least two seconds prior to
the functional part of the test.

(& 7 A ERFR)

4.25.2.7.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a stationary pedestrian.

4.25.2.6.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a cut-in of vehicle from adjacent lane.

4.2.5.2.6.2.1. The test shall be executed at least
with:

(a) A cutting g-in vehicle of a different type or
category;

(b) The cut-in occurring at a different TTC
value;

(c) Different speeds of the VUT and target;

(d) Different lateral acceleration of the target.

4.2.5.2.7. Stationary pedestrian ahead in lane

4.2.5.2.7.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary pedestrian.

4.25.2.7.1.1. The pedestrian target shall be
positioned within the driving path of the
VUT facing away from the VUT.

4.25.2.7.1.2. The VUT shall approach the
impact point with the pedestrian target in a
straight line for at least two seconds prior to
the functional part of the test.

(& 7 M ERFR)

4.25.2.7.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a stationary pedestrian.
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4.2.5.2.7.2.1. The test shall be executed at least
with:

(a) A pedestrian target positioned within the
lane, but outside of the driving path of the
VUT,;

(b) A pedestrian target positioned facing in a
different direction;

(c) A pedestrian target of a different size;

(d) A different speed of the VUT.

4.2,5.2.8. Stationary bicycle target ahead in
lane

4.2.5.2.8.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary target and any lateral
movement navigating around the target, if
applicable.

4.25.2.8.1.1. The bicycle target shall be
positioned within the driving path of the
VUT facing away from the subject vehicle.

4.25.2.8.1.2. The VUT shall approach the
impact point with the bicycle target in a
straight line for at least two seconds prior to
the functional part of the test.

(& 7 A ERFTR)

4.2.5.2.8.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a stationary bicycle.

4.2.5.2.8.2.1. The test shall be executed at least
with:

(@) A bicycle target positioned with different
offsets up to the target being outside of the

4.2.5.2.7.2.1. The test shall be executed at least
with:

(a) A pedestrian target positioned within the
lane, but outside of the driving path of the
VUT;

(b) A pedestrian target positioned facing in a
different direction;

(c) A pedestrian target of a different size;

(d) A different speed of the VUT.

4.2.5.2.8. Stationary bicycle target ahead in
lane

4.2.5.2.8.1. Base Test: The test shall confirm
the declared response capability of the
system for a stationary target and any lateral
movement navigating around the target, if
applicable.

4.25.28.1.1. The bicycle target shall be
positioned within the driving path of the
VUT facing away from the subject vehicle.

4.25.28.1.2. The VUT shall approach the
impact point with the cyclist target in a
straight line for at least two seconds prior to
the functional part of the test.

(& 7 AT ERFTR)

4.2.5.2.8.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a stationary bicycle.

4.2.5.2.8.2.1. The test shall be executed at least
with:

(@) A bicycle target positioned with different
offsets up to the target being outside of the
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driving path of the VUT;

(b) A bicycle target positioned facing in a
different direction;

(c) A different speed of the VUT;

(d) A bicycle target facing towards the subject
vehicle.

4.2.5.2.9. Pedestrian target crossing into the
path of the VUT

4.2.5.2.9.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing pedestrian target.

4.25.2.9.1.1. The functional part of the test
shall start with:

(@) The VUT travelling at the required test
speed within the tolerances and within the
lateral offset prescribed in this paragraph,
and

(b) A distance corresponding to a TTC of at
least 4 seconds from the target.

4.2.5.2.9.1.2. The tolerances shall be respected
between the start of the functional part of the
test and the system intervention.

4.2.5.2.9.1.3. The pedestrian target shall travel
in a straight line perpendicular to the VUT’s
direction of travel at a constant speed of 5
km/h +0/-0.4 km/h, starting not before the
functional part of the test has started. The
pedestrian target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of the pedestrian target on
the front of the VUT is on the longitudinal
centreline of the VUT with a tolerance of not

driving path of the VUT;

(b) A bicycle target positioned facing in a
different direction;

(c) A different speed of the VUT;

(d) A bicycle target facing towards the subject
vehicle.

4.2.5.2.9. Pedestrian target crossing into the
path of the VUT

4.2.5.2.9.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing pedestrian target.

4.25.2.9.1.1. The functional part of the test
shall start with:

(@) The VUT travelling at the required test
speed within the tolerances and within the
lateral offset prescribed in this paragraph,
and

(b) A distance corresponding to a TTC of at
least 4 seconds from the target.

4.2.5.2.9.1.2. The tolerances shall be respected
between the start of the functional part of the
test and the system intervention.

4.2.5.2.9.1.3. The pedestrian target shall travel
in a straight line perpendicular to the VUT’s
direction of travel at a constant speed of 5
km/h +0/-0.4 km/h, starting not before the
functional part of the test has started. The
pedestrian target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of the pedestrian target on
the front of the VUT is on the longitudinal
centreline of the VUT with a tolerance of not
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more than 0.2 m, if the VUT would remain
at the prescribed test speed throughout the
functional part of the test and does not brake.

(& 7 A E R FrR)

4.2.5.2.9.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing pedestrian target.

4.25.29.2.1. The test shall be executed at
least:

(a) A pedestrian target of a different size;

(b) A pedestrian target moving at a different,
but constant speed;

(c) A different angle of the pedestrian target
path to the VUT path.

4.2.5.2.10. Bicycle crossing into the path of the
VUT

4.2.5.2.10.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing bicycle target.

4.2.5.2.10.1.1. The bicycle target shall travel in
a straight line perpendicular to the VUT’s
direction of travel at a constant speed of 15
km/h +0/-1 km/h, starting not before the
functional part of the test has started. During
the acceleration phase of the bicycle target
prior to the functional part of the test the
bicycle target shall be obstructed. The
bicycle target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of the bicycle target on the
front of the VUT is on the longitudinal

more than 0.2 m, if the VUT would remain
at the prescribed test speed throughout the
functional part of the test and does not brake.

(& 7 WERATR)

4.25.2.9.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing pedestrian target.
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least: T
(a) A pedestrian target of a different size; (a - 2R 2~t2F7AP04;

(b) A pedestrian target moving at a different,
but constant speed;

(c) A different angle of the pedestrian target
path to the VUT path.

4.2.5.2.10. Bicycle crossing into the path of the
VUT

4.2.5.2.10.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing bicycle target.

4.2.5.2.10.1.1. The bicycle target shall travel in
a straight line perpendicular to the VUT’s
direction of travel at a constant speed of 15
km/h +0/-1 km/h, starting not before the
functional part of the test has started. During
the acceleration phase of the bicycle target
prior to the functional part of the test the
bicycle target shall be obstructed. The
bicycle target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of the bicycle target on the
front of the VUT is on the longitudinal
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centreline of the VUT with a tolerance of not
more than 0.2 m, if the VUT would remain
at the prescribed test speed throughout the
functional part of the test and does not brake.

(& 1 A ERFTR)

4.2.5.2.10.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing bicycle target.

4.2.5.2.10.2.1. The test shall be executed at
least with:

(@) A bicycle target moving at a different but
constant speed;

(b) A different angle of the bicycle path to the
subject vehicle path;

(c) A different offset.

4.2.5.2.11. Pedestrian target crossing into the
path of the VUT in an intersection

4.2.5.2.11.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing pedestrian target in an
intersection.

4.25.2.11.1.1. The functional part of the test
shall start with:

(@) The VUT travelling at the required test
speed and within the lateral offset prescribed
in this paragraph, and

(b) A distance corresponding to a TTC of at
least 4 seconds from the target.

4.25211.13. The tolerances shall be
respected between the start of the functional
part of the test and the system intervention.

centreline of the VUT with a tolerance of not
more than 0.2 m, if the VUT would remain
at the prescribed test speed throughout the
functional part of the test and does not brake.

(& 7 AT ERFTR)

4.2.5.2.10.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing bicycle target.

4.2.5.2.10.2.1. The test shall be executed at
least with:

(a) A bicycle target moving at a different but
constant speed;

(b) A different angle of the bicycle path to the
subject vehicle path;

(c) A different offset.

4.2.5.2.11. Pedestrian target crossing into the
path of the VUT in an intersection

4.2.5.2.11.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing pedestrian target in an
intersection.

4.25.2.11.1.1. The functional part of the test
shall start with:

(@) The VUT travelling at the required test
speed and within the lateral offset prescribed
in this paragraph, and

(b) A distance corresponding to a TTC of at
least 4 seconds from the target.

4.25211.13. The tolerances shall be
respected between the start of the functional
part of the test and the system intervention.
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4.25211.1.4. The pedestrian target shall
travel in a straight line at a constant speed of
5 km/h +0/-0.4 km/h, starting not before the
functional part of the test has started. The
pedestrian target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of the pedestrian target on
the front of the VUT is on the longitudinal
centreline of the VUT with a tolerance of not
more than 0.2 m, if the VUT would remain
at the prescribed test speed throughout the
functional part of the test and does not brake.

4.2.5.2.11.1.5. The test run shall be executed
with the pedestrian target moving parallel to
the near side from the VUT according to the
diagram below.

(& 7 A ERFTR)

4.2.5.2.11.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing pedestrian target in an
intersection. Up to four different scenarios
shall be executed far and near side with the
pedestrian target moving at both sides of the
road.

4.25.2.11.2.1. The test shall be executed at
least with:

(@) A pedestrian target of a different size;

(b) A pedestrian target moving at a different
but constant speed;

(¢) A pedestrian target colliding with the
vehicle at a different impact point or

4.25211.14. The pedestrian target shall
travel in a straight line at a constant speed of
5 km/h +0/-0.4 km/h, starting not before the
functional part of the test has started. The
pedestrian target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of the pedestrian target on
the front of the VUT is on the longitudinal
centreline of the VUT with a tolerance of not
more than 0.2 m, if the VUT would remain
at the prescribed test speed throughout the
functional part of the test and does not brake.

4.2.5.2.11.1.5. The test run shall be executed
with the pedestrian target moving parallel to
the near side from the VUT according to the
diagram below.

(& 7 AT ERFTR)

4.2.5.2.11.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing pedestrian target in an
intersection. Up to four different scenarios
shall be executed far and near side with the
pedestrian target moving at both sides of the
road.

4.25.2.11.2.1. The test shall be executed at
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avoiding the vehicle;

(d) A variation of the visibility conditions (e.g.,
night time), as appropriate to the declared
system boundaries.

4.2.5.2.12. Bicycle target crossing into the path
of the VUT in an intersection

4.2.5.2.12.1. Base Test: The test shall confirm
the declared response capability of the
system for a crossing bicycle target in an
intersection.

4.2.5.2.12.1.1. The bicycle target shall travel in
a straight line perpendicular to the VUT’s
direction of travel at a constant speed of 15
km/h +0/-1 km/h, starting not before the
functional part of the test has started. During
the acceleration phase of the bicycle target
prior to the functional part of the test the
bicycle target shall be obstructed. The
bicycle target’s positioning shall be
coordinated with the VUT in such a way that
the impact point of bicycle target on the
front of the VUT is on the longitudinal
centreline offset of not more than 0.2 m, if
the VUT would remain at the prescribed test
speed throughout the functional part of the
test and does not brake.

(& 7 A ERFTR)

4.2.5.2.12.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing bicycle target in an
intersection.

avoiding the vehicle;
(d) A variation of the visibility conditions (e.g.,
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4.25.2.12.2.1. The test shall be executed at
least with:

(@) A bicycle target moving at a different but
constant speed,;

(b) A bicycle target colliding with the vehicle
at a different impact position or avoiding the
vehicle.

4.25.2.13. VUT turns across a path of an
oncoming vehicle

4.2.5.2.13.1. Base Test: The test shall confirm
the declared response capability of the
system for an oncoming vehicle target while
the VUT is turning in an intersection.

4.25.2.13.1.1. The VUT shall approach the
impact point with another vehicle
(passenger car or motorcycle) target in an
initial straight line followed by a turn in an
intersection to cross front edges of a target
vehicle with a lateral position that gives a
50% overlap of the width of the VUT.

4.2,5.2.13.1.2. The target shall approach at a
speed of up to 60 km/h, depending on the
declared system boundaries.

(& W EARFR)

4.2.5.2.13.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for an oncoming vehicle target while the
VUT is turning in an intersection.

4.25.2.13.2.1. The test shall be executed at
least with:

(a) Different target vehicle types or categories;

4.25.2.12.2.1. The test shall be executed at
least with:

(a) A bicycle target moving at a different but
constant speed,;

(b) A bicycle target colliding with the vehicle
at a different impact position or avoiding the
vehicle.

4.25.2.13. VUT turns across a path of an
oncoming vehicle

4.2.5.2.13.1. Base Test: The test shall confirm
the declared response capability of the
system for an oncoming vehicle target while
the VUT is turning in an intersection.

4.25.2.13.1.1. The VUT shall approach the
impact point with another vehicle
(passenger car or motorists) target in an
initial straight line followed by a turn in an
intersection to cross front edges of a target
vehicle with a lateral position that gives a
50% overlap of the width of the VUT.

4.2.5.2.13.1.2. The target shall approach at a
speed of up to 60 km/h, depending on the
declared system boundaries.

(& 7 AT ERFTR)

4.2.5.2.13.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for an oncoming vehicle target while the
VUT is turning in an intersection.

4.25.2.13.2.1. The test shall be executed at
least with:

(a) Different target vehicle types or categories;
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(b) Different overlaps; (b) Different overlaps; by * k2 & ﬁf (b) * 2 £ 4 ;
(c) Different lane position of both vehicles;  |(c) Different lane position of both vehicles; [(¢c) & $R%2 iﬁi EIN I R (c) MNP w2 A o B if =8 ;
(d) Target lane is (partially) blocked. (d) Target lane is (partially) blocked. (d) PH#HEIEXD (L) FBF-o (d PHEIEXI] (IR ) o
4.2.5.2.14. VUT crosses the straight path of the|4.2.5.2.14. VUT crosses the straight path of the|13.4.2.5.2.14 = RI3# & §p T EL v F 4%|13.4.2.52.14 £ Pl3E B @ TR v 5 4%
vehicle target in an intersection vehicle target in an intersection B iﬂi P2 B R B qﬁrﬁ P2 B AP
4.2.5.2.14.1. Base Test: The test shall confirm|4.2.5.2.14.1. Base Test: The test shall confirm|13.4.2.5.2.14.1 AR R iE|13.4.2.5.2.14. 1 é%é‘%% yRE Rt
the declared response capability of the| the declared response capability of the| RBEFEILATE 2 % SL% 30FEE > 1| FEilfTe 2 K A% 203> 1 2 4

system to recognize and offer right of way
for a crossing vehicle target driving straight
in an intersection.

4.25.2.14.1.1. The VUT shall approach the
impact point with another vehicle
(passenger car or motorcycle) target in an
initial straight line in an intersection from
either the near side or far side direction to
collide the side of the target vehicle at 25%
along the length of the target with the centre
front of the VUT.

4.2.5.2.14.1.2. The target shall approach at a
speed of up to 60 km/h, depending on the
declared system boundaries. The VUT is
expected to give right of way.

(& 7 A ERFTR)

(& 7 A ERFTR)

4.2.5.2.14.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing vehicle target driving straight
in an intersection.

4.25.2.14.2.1. The test shall be executed at
least with:

(@) Different vehicles

target or

types
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in an intersection.
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impact point with another vehicle
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along the length of the target with the centre
front of the VUT.

4.2.5.2.14.1.2. The target shall approach at a
speed of up to 60 km/h, depending on the
declared system boundaries. The VUT is
expected to give right of way.
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4.2.5.2.14.2. Extended testing: The test shall
demonstrate that the system is not
unreasonably changing the control strategy
for a crossing vehicle target driving straight
in an intersection.
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categories; categories;

(b) Different overlaps; (b) Different overlaps; (b) 2 k2 &4 ; (b * 2 &4 ;

(c) Different lane positions of the VUT and|(c) Different lane positions of the VUT and|(c) = P|:# & §m% P L& fp2 2 k2 |(c) X BFEI w2 PRI 4m2 7 p &
target vehicles. target vehicles. FE Py

4.25.2.15. System-initiated manoeuvring 13.4.2.5.2.15 d R ALATAR L MR B i
around an obstruction in the lane POl & T

4.2.5.2.15.1. Base Test: The test shall confirm 13.4.2.5.2.15.1 é?{?ﬁﬁﬁf i SR

the declared response capability of the
system for a vehicle approaching from the
opposite direction in the adjacent lane
during a system-initiated manoeuvre around
an obstruction in the lane.

42521511, The VUT shall travel in a
straight line in the lane at constant speed
before it performs a driving around
manoeuvre into the adjacent lane by driving
around a static target, while another vehicle
is approaching from the opposite direction at
a constant speed in the adjacent lane.

4.2,5.2.15.1.2. The moving target shall travel
toward the VUT at least 30 km/h in the
adjacent lane. A static target shall be placed
in front of the VUT with 50% overlap
towards the edge of the road. The VUT shall
travel at least 30 km/h in a straight line and
the VUT and the moving vehicle target shall
be synchronized to reach the static target at
the same time.

4.25.2.15.1.3. The VUT shall approach the
static ~ target  with  system-initiated
manoeuvring activated. The VUT shall
avoid collision with the targets.
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(& 7 WERATR) (& 7 WERATR)

4.2.5.2.15.2. Extended testing: The test shall 13.4.2.5.2.15.2 NI ]
demonstrate that the system is not BT A € F1H Srdedi YR
unreasonably changing the control strategy ERTR - S ¢ RN F
for a system-initiated manoeuvre around an +1) 'éf;wé °
obstruction in the lane.

4.252.15.2.1. The test shall be executed at 13.425.2.152.1 #HFEH BRI > H {74
least, with: T

(@) A target vehicle of a different type or (a) PPz PSRNt
category or other road user; fo 3 fL 08 K

(b) Different road marking configurations, (b) PR ERERRT 2 T AL
including a road without central lane BY LB R PR
marking; (0 2 FZEBASP(Hldr g2 8

(c) Different road geometries (e.g. curved b IRA )
section of the road); (d) ZpFIREFLRPEZF 2 F

(d) Different overlap values between the VUT e e
and the static target; () # 2 X PlFpdwE BH P LF

(e) Different speeds of the VUT and the B
moving target; H RPRIWEBHFHPEZLTIF

(f) Different synchronization times (e.g., early 2R AR (blde s &R )
and later) between the VUT and the moving
target.

4.3. Public Road Verification 4.3. Public Road Verification 1343 =S xpR&%E 13.4.3 = X 3§ B ;’ﬁ

4.3.1. The location and selection of the test|4.3.1. The location and selection of the test|13.4.3.1 EZ&E /T2 =% % 58 -~ pF|13.43.] BTS2 =% 3 58 - &
route, time-of-day and environmental| route, time-of-day and environmental| E< c 7 E JREL0E 2 R KPS f;; Al Boo Zi be- o W e }@d ,;:1 #4 f;.i e
conditions shall be determined by the Type| conditions shall be determined by the Type| % o 2 X FBFEKZBER (A ER| T DX ERFBHZBER (N ER
Approval Authority. Public road verification| Approval Authority. Public road verification| & % 7 2. PFE % kR B AR - HR| 2F 2P F2ZFEZ LR ?)i o H
shall cover different time-of-day and light| shall cover different time-of-day and light| ¢ /g‘ g SLIRHP X PR (B @ ’g‘ PR R TP R R (B
intensity  according to the system| intensity according to the system| 4ot g 2 F0E RTE 2| 4o @ﬁi Pk 2 BE IR T g2 A
boundaries. They shall include scenarios in| boundaries. They shall include scenarios in @L%) RS x* 2 %3 v£ it 2 ,ﬁ 5‘. 7 E{ HEIEEE L E R R
which the system is expected to experience| which the system is expected to experience| it ~ é?é S iR s.E i~ ? ¢ 2 Wi AT 2
challenging scenarios (e.g. tight curvatures,| challenging scenarios (e.g. tight curvatures,| #.:% *2)» 17 % #i7H ¢ 4;4 ; A B U)o M ETH Ar e 42 kA
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speed changes caused by variable
infrastructural and traffic conditions,
variable lead vehicle behaviour, variable
road speed limits) and to approach the limits
of its declared system boundaries (e.g.
changes in visibility or road conditions,
planned or sudden end of system
boundaries).

4.3.2. The duration of public road tests shall be
such that allows the recording and
assessment of the system operation
according to all relevant parts of the
specification described in paragraphs 5. and
6., excluding safety critical and failure
related scenarios.

4.3.3. Test scenarios to assess the behaviour of
the system in other driver- or system-
initiated manoeuvres

4.3.3.1. Public road verification shall include
the test scenarios in the table below to assess
the behaviour of the system under normal
real-world operating conditions.

The routing shall be planned such that it
incorporates the test scenarios, which are
relevant according to the declaration of the
manufacturer in Annex 3 of this UN
regulation.

The test plan created by the Type Approval
Authority shall cover the scenarios to assess
the specific capability in a variety of
circumstances.

4.3.3.2. Evidence of the system’s behaviour in

speed changes caused by variable
infrastructural and traffic conditions,
variable lead vehicle behaviour, variable
road speed limits) and to approach the limits
of its declared system boundaries (e.g.
changes in visibility or road conditions,
planned or sudden end of system
boundaries).

4.3.2. The duration of public road tests shall be
such that allows the recording and
assessment of the system operation
according to all relevant parts of the
specification described in paragraphs 5. and
6., excluding safety critical and failure
related scenarios.

4.3.3. Test scenarios to assess the behaviour of
the system in other driver- or system-
initiated manoeuvres

4.3.3.1. Public road verification shall include
the test scenarios in the table below to assess
the behaviour of the system under normal
real-world operating conditions.

The routing shall be planned such that it|z
incorporates the test scenarios, which are
relevant according to the declaration of the
manufacturer in Annex 3 of this UN
regulation.

The test plan created by the Type Approval|«
Authority shall cover the scenarios to assess
the specific capability in a variety of
circumstances.
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any type of scenario which are relevant
according to the declaration of the
manufacturer in Annex 3 of this UN
Regulation shall be additionally provided by
the manufacturer (e.g., based on virtual
testing).

(RIS ERFT7R)

4.3.4. For any other relevant types of scenarios
according to the system capability and
system boundaries declared by the
manufacturer according to Annex 3 that
could not be encountered during the public
road tests, the manufacturer shall provide
appropriate evidence from the
manufacturer’s internal system validation to
the satisfaction of the Type Approval

Authority.
4.3.5. The verification drive shall be recorded
and, if necessary, the test wvehicle

instrumented with additional non-perturbing
equipment. The Type Approval Authority
may log, or request logs of any data channels
used or generated by the system as deemed
necessary for post-test evaluation.

4.3.6. It is recommended that the public road
verification is undertaken once the system
has passed all of the track tests outlined in
this Annex and upon completion of Annex
3.

any type of scenario which are relevant
according to the declaration of the
manufacturer in Annex 3 of this UN
Regulation shall be additionally provided by
the manufacturer (e.g., based on virtual
testing).

(RIS ERFTR)

4.3.4. For any other relevant types of scenarios
according to the system capability and
system boundaries declared by the
manufacturer according to Annex 3 that
could not be encountered during the public
road tests, the manufacturer shall provide
appropriate evidence from the
manufacturer’s internal system validation to
the satisfaction of the Type Approval

Authority.
4.3.5. The verification drive shall be recorded
and, if necessary, the test vehicle

instrumented with additional non-perturbing
equipment. The Type Approval Authority
may log, or request logs of any data channels
used or generated by the system as deemed
necessary for post-test evaluation.

4.3.6. It is recommended that the public road
verification is undertaken once the system
has passed all of the track tests outlined in
this Annex and upon completion of Annex
3.
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Annex 5 Principles for Credibility
Assessment for using Virtual Toolchain in
DCAS Validation

Annex 5 Principles for Credibility
Assessment for using Virtual Toolchain in
DCAS Validation
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1. General 1. General 14.1 i@ B 14.1 & B

1.1. It is recommended that the Modelling and|1.1. It is recommended that the Modelling and|{14.1.1 ZZ ZFApM ¥ & & i"f%% d 21411 EREPMT R G4 “’g B
Simulation (M&S) toolchain could be used| Simulation (M&S) toolchain could be used| & H %43t 3 B Jf—r—\ Eif B AriE| HENIREp P R &G R ATiE
for virtual testing if its credibility is| for virtual testing if its credibility is| = - BY|H- J"‘] it 2 e (M&S)1 E4&) BIH-A] 1 2 o (M&S) 3 487 48
established by evaluating its fitness for the| established by evaluating its fitness for the| ¥ 4 i¢ * >t FE%k - T RT L R fe‘ PN E BRI o ERV LR G
intended purpose. It is recommended that| intended purpose. It is recommended that z’"f%““ HEEZTFRI AM&SHEFE| d A A2 TR AM&SHEFTE S :
credibility is achieved by investigating and| credibility is achieved by investigating and| =
assessing five M&S properties: assessing five M&S properties:

(a) Capability — what the M&S can do, and|(a) Capability — what the M&S can do, and|(a) 4t * — FTM&SF H FIE P 11 % |(a) st * — FM&SVHFIEP > U Z
what are the associated risks; what are the associated risks; MEIR 'R 5@ BMELR ' 5@

(b) Accuracy how well M&S does reproduce|(b) Accuracy how well M&S does reproduce|(b) M&S £ IR P #% 5 AL 2 #/r & 42(b) M&SE P T2 B ik
the target data; the target data; B

(c) Correctness — how sound & robust is the|(c) Correctness — how sound & robust is the|(c) & FEft — FM&SF A% 1 & ¢ |(c) 2l — "M&SFHR 2 1 & ¢
M&S data and the algorithms in the tools; | M&S data and the algorithms in the tools; WEE 2R RERR W R R fEEAER

(d) Usability — what training and experience is|(d) Usability — what training and experience is|(d) ¥ * {4+ —F Z B2 "2 5% > |(d) ¥ * £ - F R 2 IR E S5 !
needed and what is the quality of the process| needed and what is the quality of the process| 17 % ¢ T H ¢ ’3* 2. ﬁi}; Bade e 2ERHRY 2 BRE RGP o
that manage its use. that manage its use.

(e) Fit for Purpose — how suitable is the M&S|(e) Fit for Purpose — how suitable is the M&S|(e) P #%&if * & — $#3*DCAS>tH k|(e) P #if * £ — ¥3*DCAS*H %
toolchain for the assessment of the DCAS| toolchain for the assessment of the DCAS| Juif A p 2.3 eM&ST L4848 iF| L AP 2335 aM&Sa E 484 5§
within its system boundaries. within its system boundaries. AR o AZR o

Figure A5/1 Figure A5/1 Bl AS5/1 Bl AS5/1

Graphical representation of  the|Graphical representation of theli "7 ERFTGIEEZ E3EZFAMNVERTFGIEEZ 2R 2 Fmh
relationships between the components of| relationships between the components of .g\xt TR Bl i &
the credibility assessment framework the credibility assessment framework

(B % 4 % %57) (B % 4 % “57) (B % 4o % 57) (@wr‘p*wvﬁ)

1.2. Therefore, credibility requires a unified|1.2. Therefore, credibility requires a unified|14.1.2 F]t » ¥ 5 B T & - B - 1412 Fp > VR Z B - B -4
method to investigate these properties and| method to investigate these properties and| 5 2% 12 P’% LML R A M&SE R A p’% 44 Fﬁg ME 2 S M&S B, ¢
get confidence in the M&S results. The| get confidence in the M&S results. The| ©¢ B~F G E « 7 G R:FHIEE | BERHER - ¥ B R J’—ap 1= 2¢ ’*F &
Credibility =~ Assessment  framework| Credibility =~ Assessment  framework| % — 78 zl_\%“'1 REE? CHEARMEE - E._U“'j RRE? CHERMERZ
introduces a way to assess and report the| introduces a way to assess and report the| 2 dp T A 2 2 & /FEL’;&‘ Wwoor ) dpm A2 & EE&;&:} Hooo* U
credibility of M&S based on quality| credibility of M&S based on quality ’J‘—x; P 3EM&S2Z T &im"‘v AN T ® wIHEM&S2Z ¥ )iirﬂ”‘s 380

assurance criteria that allow an indication of

assurance criteria that allow an indication of
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the levels of confidence in results.

In other words, the credibility is established by
evaluating the key influencing factors that
are the main contributors to the behaviour of
the models and simulation tools and
therefore affect the overall M&S toolchain
credibility. The following all have an
influence on the overall M&S credibility:
organizational management of the M&S
activity, team's experience and expertise, the
analysis and description of the chosen M&S
toolset, the pedigree of the data and inputs,
verification, validation, uncertainty
characterization.

How well each of these factors is addressed
indicates the level of quality achieved by
M&S toolchain, and the comparison
between the obtained levels and the required
levels provides a qualitative measure of the
M&S credibility and fitness for its use in
virtual testing. A graphical representation of
the relationship among the components of
the credibility assessment framework is
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not significantly affect the intended uses of
the simulation tool.

2.2. “Closed Loop Testing” means a virtual
environment that does take the actions of the
element-in-the loop into account. Simulated
objects respond to the actions of the system

(e.g. system interacting with a traffic
model).
2.3. “Deterministic” is a term describing a

system whose time evolution can be
predicted exactly and a given set of input
stimuli will always produce the same outpult.

2.4. “Driver-In-the-Loop” (DIL) is typically
conducted in a driving simulator used for
testing the human-automation interaction
design. DIL has components for the driver to
operate and communicate with the virtual
environment.

2.5. “Hardware-In-the-Loop” (HIL) involves
the final hardware of a specific vehicle sub-
system running the final software with input
and output connected to a simulation
environment to perform virtual testing. HIL
testing provides a way of replicating
sensors,  actuators and  mechanical
components in a way that connects all the
I/0 of the Electronic Control Units (ECU)
being tested, long before the final system is
integrated.
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used to support characterizing a system
functionality. A model parameter has a
value that cannot be observed directly in the
real world but that must be inferred from
data collected in the real world (in the model
calibration phase).

2.9. “Model-In-the-Loop” (MIL) 1is an
approach which allows quick algorithmic
development without involving dedicated
hardware.  Usually, this level of
development involves high-level abstraction
software frameworks running on general-
purpose computing systems.

2.10. “Open Loop Testing” is a virtual testing
approach where a data provision unit
provides input stimuli to a DCAS. There is
no feedback between the DCAS and the
environment provided via the input stimuli,
hence the loop is “open”. The data provision
unit can play back a recorded traffic
situation, e.g., from a real-world drive.
Environment data can also be generated
(simulator approach) or measured (shadow
mode) while testing.

2.11. “Probabilistic” is a term pertaining to
non-deterministic events, the outcomes of
which are described by a measure of
likelihood.

used to support characterizing a system
functionality. A model parameter has a
value that cannot be observed directly in the
real world but that must be inferred from
data collected in the real world (in the model
calibration phase).

2.9. “Model-In-the-Loop” (MIL) 1is an
approach which allows quick algorithmic
development without involving dedicated
hardware.  Usually, this level of
development involves high-level abstraction
software frameworks running on general-
purpose computing systems.

2.10. “Open Loop Testing” is a virtual testing
approach where a data provision unit
provides input stimuli to a DCAS. There is
no feedback between the DCAS and the
environment provided via the input stimuli,
hence the loop is “open”. The data provision
unit can play back a recorded traffic
situation, e.g., from a real-world drive.
Environment data can also be generated
(simulator approach) or measured (shadow
mode) while testing.

2.11. “Probabilistic” is a term pertaining to
non-deterministic events, the outcomes of
which are described by a measure of
likelihood.

Pedp * 0L 4E ks e TR
SRR TR IR S E S

WEREZVDILIHEBRER
R ETE MR e B2 TR (Y
BRI R FF £ ) Pl o

1429 # 7] = (Model In-the-
Loop s MIL) : #ﬂ TN E R
M fb*’¥}2‘—x§ ,Zﬁ’ﬂ 5?7 3 E e
13'};’7“‘}38’7"} ,)‘FZ&’ ——ﬂk?fﬁi
T Bk b ’ﬁ T2 B FF4 % 1 088
o -

142,10 B i g 3 % (Open Loop
Testing) © i 4p 7 AL R B H =~ 4
DCAS# xi'—ﬁ;?l ez BRIk
2 o 3 DCAS % g@@?} INEOP *TLe gt
BB2ZEITEavrg e zsl B
WL o TARPE AT £ Y
k2 AR BlACIRT I 2
FEREA BB TR T R
AL (B E S ) fplE (B3

st ).
14.2.11 5 Z [+ (Probabilistic): i 7 2-
FEEPEEARM 2 L HY 2%

x"*%}gd AR 02200 & A A o

dp 1 A¥E AP LEFEEL T
€723 A - BT R
EREZVRFAERER |2
/F-‘ e M e B2 T (O

]’f&_l_. }‘tvﬁ,\) ‘—’ﬁﬁ'{ﬁi °

[ZANIEA

14.2.9 -7 g (Model-In-the-Loop
MIL) : %ip ¥ > @iy % & * AT
’SigﬁﬂW%f1%°i#“
B2 2oz - % g gk

COLE AL AR RIS N ) B

142,10 B 3 g # % (Open Loop
Testing) : f"*;}* TR E oy

DCAS# i ﬁi%] % fﬂz,%r\ﬁ‘ Bk
E: o*“DCAS£ L”ﬂ@ﬁ%} R UP & Lr#ft S

B2 BT e v, F{x‘l’ﬁ*‘l“y |23
1‘?&)‘§,J Fl‘f RPN E AT E -
ek IR BAcIRYILF 2

rmﬁ'ﬁﬁi B ”tn" *’““&é%?ﬂ*
?ﬁéi(ﬁ—'ﬁﬁ" =) 2ORE (B
Bt ) o

142.11 # %
é:i’r* ¥ i 4p Fﬁg 2
¢ ;ﬁd PRV

14 (Probabilistic) @ % %

7 221
agh L

”'T:l[ﬁ' I o

163




B3R %

B E

BITRIPN EARE Y Bk

RPN 2HRIE

2.12. “Proving Ground or test-track” is a
physical testing facility closed to the traffic
where the performance of a DCAS can be
investigated on the real vehicle. Traffic
agents can be introduced via sensor

stimulation or via dummy devices
positioned on the track.
2.13. “Sensor Stimulation” is a technique

whereby artificially generated signals are
provided to the element under testing in
order to trigger it to produce the result
required for verification of the real world,
training, maintenance, or for research and
development.

2.14. “Simulation” is the imitation of the
operation of a real-world process or system
over time.

2.15. “Simulation toolchain” is a combination
of simulation tools that are used to support
the validation of a DCAS.

2.16. “Software-In-the-Loop” (SIL) is where
the implementation of the developed model
will be evaluated on general-purpose
computing systems. This step can use a
complete software implementation very
close to the final one. SIL testing is used to
describe a test methodology, where
executable code such as algorithms (or even
an entire controller strategy), is tested within
a modelling environment that can help prove
or test the software.

2.17. “Stochastic” means a process involving
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or containing a random variable or variables.
Pertaining to chance or probability.

2.18. “Validation of the simulation model” is
the process of determining the degree to
which a simulation model is an accurate
representation of the real world from the
perspective of the intended uses of the tool.

2.19. “Vehicle -In-the-Loop” (VIL) is a fusion
environment of a real testing vehicle in the
real-world and a virtual environment. It can
reflect vehicle dynamics at the same level as
the real-world and it can be operated on a
vehicle test bed or on a test track.

2.20. “Verification of the simulation model” is
the process of determining the extent to
which a simulation model or a virtual testing
tool is compliant with its requirements and
specifications as detailed in its conceptual
models, mathematical models, or other
constructs.

2.21. “Virtual testing” is the process of testing
a system using one or more simulation
models.

3. Models and Simulation Management

3.1. The Models and Simulation (M&S)
lifecycle is a dynamic process with frequent
releases that should be monitored and
documented. As a result, it is recommended
that management activities should be
established to support the M&S through
typical product management processes.
Relevant information on the following
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aspects should be included in this section.

3.2. It is recommended that this part should:

(a) Describe the modifications within the M&S
toolchain releases

(b) Designate the corresponding software (e.g.,
specific software product and version) and
hardware arrangement e.g., X-In the Loop
(XiL configuration)

(c) Record the internal review processes that
accepted the new releases

(d) Be supported throughout the full duration
of the virtual testing utilization.

3.3. Releases management

3.3.1. It is recommended that any toolchain’s
version used to release data for certification
purposes should be stored. The virtual
models constituting the testing tool should
be documented in terms of the
corresponding validation methods and
acceptance thresholds to support the overall
credibility of the toolchain. The developer
should establish and enforce a method to
trace generated data to the corresponding
toolchain version.

3.3.2. Quality check of virtual data. Data
completeness, accuracy, and consistency are
ensured throughout the releases and lifetime
of a tool or toolchain to support the
verification and validation procedures.

3.4. Team's Experience and Expertise

3.4.1. Even though Experience and Expertise
(E&E) are already covered in a general
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sense within an organization, it is important
to establish the basis for confidence on the
specific experience and expertise for M&S
activities.

3.4.2. In fact, the credibility of M&S depends
not only on the quality of the simulation
models but also on the E&E of the personnel
involved in the validation and usage of the
M&S. For instance, a proper understanding
of the limitations and validation domain will
prevent possible misuse of the M&S or
misinterpretation of its results.

3.4.3. It is important to establish the basis for
the manufacturer confidence in the
experience and expertise of:

(@) The teams that will internally assess and
validate the M&S toolchain and,

(b) The teams that will use the validated
simulation for the execution of virtual
testing with the purpose of validating the
DCAS.

3.4.4. Thus, if a team’s E&E is good it
increases the level of confidence and hence
the credibility of M&S and its results by
ensuring that the human elements
underpinning the M&S activity are taken
into consideration and risks from the human
aspect of the activity can be controlled,
through its Management System.

3.45. If the manufacturer toolchain
incorporates or relies upon inputs from

organizations or products outside of the

sense within an organization, it is important
to establish the basis for confidence on the
specific experience and expertise for M&S
activities.
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involved in the validation and usage of the
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of the limitations and validation domain will
prevent possible misuse of the M&S or
misinterpretation of its results.

3.4.3. It is important to establish the basis for
the manufacturer confidence in the
experience and expertise of:
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aspect of the activity can be controlled,
through its Management System.
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manufacturer's own  team, it is| manufacturer's own team, it is|] *Z FFERFPUEEEIFEL] r22Z EFEIFPEUEREEFRER
recommended that the manufacturer| recommended that the manufacturer| F AR o -2 FR* e 2 iR~ o LR S R IR

includes an explanation of measures it has
taken to manage and develop confidence in
the quality and integrity of those inputs.

3.4.6. The team’s Experience and Expertise
include two aspects:

3.4.6.1. Organizational level:

The credibility is established by setting up
processes and procedures to identify and
maintain the skills, knowledge, and
experience to perform M&S activities. The
following processes should be established,
maintained and documented:

(@) Process to identify and evaluate the
individual’s competence and skills;

(b) Process for training personnel to be
competent to perform M&S-related duties.

3.4.6.2. Team level:

Once a toolchain has been finalized, its
credibility is mainly dictated by the skills
and knowledge of the teams that will first
validate the M&S and then use it for the
validation of DCAS. The credibility is
established by documenting that these teams
have received adequate training to fulfil
their duties.

The manufacturer should:

(a) Provide the basis for the manufacturer’s
confidence in the Experience and Expertise
of the individual/team that validates the

M&S toolchain.

includes an explanation of measures it has
taken to manage and develop confidence in
the quality and integrity of those inputs.
3.4.6. The team’s Experience and Expertise
include two aspects:
3.4.6.1. Organizational level:

The credibility is established by setting up|+®
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experience to perform M&S activities. The
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maintained and documented:

(@) Process to identify and evaluate the
individual’s competence and skills;

(b) Process for training personnel to be
competent to perform M&S-related duties.

3.4.6.2. Team level:

Once a toolchain has been finalized, its
credibility is mainly dictated by the skills
and knowledge of the teams that will first
validate the M&S and then use it for the
validation of DCAS. The credibility is
established by documenting that these teams
have received adequate training to fulfil
their duties.
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(b) Provide the basis for the manufacturer’s
confidence in the Experience and Expertise
of the individual/team that uses the
simulation to execute virtual testing with the
purpose of validating the DCAS.

3.4.6.3. The manufacturer should demonstrate
how it applies the principles of its
Management Systems, e.g. ISO 9001 or a
similar best practice or standard, with regard
to the competence of its M&S organization
and the individuals in that organization and
the basis for this determination. It is
recommended that the assessor not
substitute its judgment for that of the
manufacturer regarding the experience and
expertise of the organization or its members.

3.4.7. Data/Input pedigree

3.4.7.1. The pedigree and traceability of the
data and inputs used in the validation of the
M&S is important. The manufacturer should
have a record of these that allows the
assessor to verify their quality and
appropriateness.

(b) Provide the basis for the manufacturer’s
confidence in the Experience and Expertise

(b) #Y
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of the individual/team that uses the| MIFf > 35 5%k 2 & ¥2 B R &L
simulation to execute virtual testing with the| FA #_ o
purpose of validating the DCAS.

3.4.6.3. The manufacturer should demonstrate|14.3.4.6.3 ¢ —*F‘,’ i A i
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the basis for this determination. It is| 2 ‘55 5 H %7 o
recommended that the assessor not
substitute its judgment for that of the
manufacturer regarding the experience and
expertise of the organization or its members.
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3.4.7.2. Description of the data used for the(3.4.7.2. Description of the data used for the|14.3.4.7.2 M&SFzzarid * Ttz 143472 M&SFzo s i€ * Foklz
M&S validation M&S validation B 2

(a) The manufacturer should document the data|(a) The manufacturer should document the data|(a) R Mere i T AU AERY (a) v H e g it TR RS
used to validate the models included in the| used to validate the models included inthe|] 1 E 1 E4a¥ #re Z 7 » 72X 1 E {1 E éé" dre A P
tool or toolchain and note important quality| tool or toolchain and note important quality| 35 & & & 5 # % | wwE & 5 %f’#r AN
characteristics; characteristics;

(b) The manufacturer should provide|(b) The manufacturer should provide|(b) * ;fr—‘ﬁ Rt B R T L (b) 4 "j-ﬂﬁ & #H & &P REARRD -
documentation showing that the data used to| ~documentation showing that the datausedto| 2 F AL > ik F 1 E4ap FR-mdgit| 2 FH > @ F 1 B 4ap R w1
validate the models covers the intended| validate the models covers the intended| 2_ g Hp % &g e & ] Z_ IR F A D li ;

169




iR RN FE BITRINERIEL X R HREP 2 HRIE~
functionalities that the toolchain aims at| functionalities that the toolchain aims at
virtualizing; virtualizing;

(c) The manufacturer should document the|(c) The manufacturer should document the (c) e ;fa‘—*ﬁ RBiedrdr g w2 I 25 |(c) ¢ ’LFI J& 354 ’:b’“r? Y52 AR R
calibration procedures employed to fit the| calibration procedures employed to fit the| 12 i }i%ﬁﬁ_ﬁj PSS er»]J:;EL@J P x% o BB 2. S8 L Tk %ﬁ%l
virtual models’ parameters to the collected| virtual models’ parameters to the collected E‘ F o ‘}— o
input data. input data.

3.4.7.3. Effect of the data quality (e.g. data|3.4.7.3. Effect of the data quality (e.g. data14.3.4.7.3 SR Sl A FE TR (143473 A S8k TR
coverage, signal to noise ratio, and sensors’|  coverage, signal to noise ratio, and sensors’|  F A% & ’Fﬁ ( Gl4eF F‘ Flod F &~ wk| Ly ’%‘r ( B4 F Pkl F oAk "l‘ ’
uncertainty/bias/sampling rate) on model| uncertainty/bias/sampling rate) on model| + » U Z RIp B2 A IR A MER ,FJH? 2% EL’«LE‘./% i,/ B~
parameters uncertainty parameters uncertainty S E ) 2 ﬁ :‘ F) 2%

The quality of the data used to develop the|The quality of the data used to develop the|* 12 B¥ 2 i3] 2. p*‘} e BT RO ¥ ."1 FJF“ w fif‘;‘] 2 'ﬁ‘*}«' ﬁﬂw%‘r;’l-»-?"ﬁs“—""]
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parameters’ estimation and calibration.| parameters’ estimation and calibration.| 7| % # ¥ i LR RN EY A R A S8k 2 F kfi BB
Uncertainty in model parameters will be| Uncertainty in model parameters will be] Z &~ 47¢ 5 ¥ - £ & ko o TR AV -EERG o

another important aspect in the final
uncertainty analysis.

3.4.8. Data/Output pedigree

3.4.8.1. The pedigree of the output data is
important. The manufacturer should keep a
record of the outputs of the M&S toolchain
and ensure that it is traceable to the inputs
and the M&S toolchain that produced it.
This will form part of the evidence trail for
the DCAS validation.

3.4.8.2. Description of the data generated by
the M&S

(@ The manufacturer should provide
information on any data and scenarios used
for virtual testing toolchain validation.

another important aspect in the final
uncertainty analysis.
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3.4.8.1. The pedigree of the output data is
important. The manufacturer should keep a
record of the outputs of the M&S toolchain
and ensure that it is traceable to the inputs
and the M&S toolchain that produced it.
This will form part of the evidence trail for

the DCAS validation.
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methodologies. methodologies as defined Annex I1.

(c) The manufacturer should trace M&S|(c) The manufacturer should trace M&S|(c) * *J"’ @iw L4 RM&SHE B 2 |(c) Fﬁ‘—‘“ ’[““Ew 4 B M&S 3%
outputs to the corresponding M&S setup: outputs to the corresponding M&S setup: M&S%J di e M&Sﬁiﬂ a1 e

3.4.8.2.1. Effect of the data quality on M&S|3.4.8.2.1. Effect of the data quality M&S|14.3.4.8.2.1 F I S FHM&ST 1 & 1434821 FH & FHM&S™ 7 &
credibility credibility 2 B 2

(a) The M&S output data should be sufficient|(a) The M&S output data should be sufficient|(a) M&S%] PEORLUE v R AR (a) M&Sﬁ;} LN Sy TROR PP T TN
to ensure the correct execution of the| to ensure the correct execution of the| R %2 ZFER T o TR B L F | FHRLILIRPAET  FTHRELLF P
validation exercise. The data should| validation exercise. The data should DCASz. & #: % % «u3§ oo DCASz. 3% kS R o
sufficiently reflect the system boundaries| sufficiently reflect the system boundaries
relevant to the virtual assessment of the| relevant to the virtual assessment of the
DCAS. DCAS.

() The output data should allow|(b) The output data should allow|(b) #&& F#L & o F}i%aﬁfj“;l - 3&|(b) ﬂl?‘l MER R LF BB - R
consistency/sanity check of the virtual| consistency/sanity check of the virtuall 1+ /< & » B J ‘%d flw AT MBSk h 0 H ;{ﬁ?zl i AT
models, possibly by exploiting redundant] models, possibly by exploiting redundant| 2t @ ¥ it iE = o WA Vg iE A e
information information

3.4.8.2.2. Managing stochastic models 3.4.8.2.2. Managing stochastic models 1434822 FREsHE ﬁ:”“‘l 1434822 & mEisls st”f”‘l

() Stochastic models should be characterized|(a) Stochastic models should be characterized|(a) “TH# M AR ZRE SR HEF|(ad) TV R =R E % B ke 7
in terms of their variance in terms of their variance FHiiv o B o

(b) The use of a stochastic models should not{(b) The use of a stochastic models should not|(b) “E#$ {32 @ * 7 JE 4 ok /r 2 |(b) "B 2 @ * 2 B ok /2

prohibit the possibility of deterministic re-
execution

3.5. M&S Analysis and Description

3.5.1. The M&S analysis and description aim
to define the whole toolchain and identify
the parameter space that can be assessed via
virtual testing. It defines the scope and
limitations of the models and simulation
tools and the uncertainty sources that can
affect its results.

3.5.2. General description:

(@ The manufacturer should provide a
description of the complete toolchain along

prohibit the possibility of deterministic re-
execution

3.5. M&S Analysis and Description
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tools and the uncertainty sources that can
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with how the M&S data will be used to| with how the M&S data will be used to|] I E 4&2 i p 1 E4hz7 P oo
support the DCAS validation strategy. support the DCAS validation strategy.
(b) The manufacturer should provide a clear|(b) The manufacturer should provide a clear{(b) * ;fr—*ﬁ B#H EF %P 2 P rri|(b) @ ’j——*‘ B B %k P 2 P FriR
description of the test objective. description of the test objective. 2 i oo
3.5.3. Assumptions, known limitations and|3.5.3. Assumptions, known limitations and|{14.3.5.3 3%k ~ ¢ &I % 4 R 2 R (14353 BX - kA2 2 AR K
uncertainty sources: uncertainty sources: Kk P

(@) The manufacturer should motivate the
modelling assumptions which guided the
design of the M&S toolchain

(b) The manufacturer should provide evidence
on:

(i) How the manufacturer-defined assumptions
play a role in defining the limitations of the
toolchain;

(i) The level of fidelity required for the
simulation models.

(c) The manufacturer should provide
justification that the tolerance for M&S
versus real-world correlation is acceptable
for the test objective

(d) Finally, this section should include
information about the sources of uncertainty
in the model. This will represent an
important input to final uncertainty analysis,
which will define how the M&S toolchain
outputs can be affected by the different
sources of uncertainty of the M&S toolchain
used.

3.5.4. Scope (what is the model for?). It defines
how the M&S is used in the DCAS
validation.

(@) The credibility of virtual tool should be

(@) The manufacturer should motivate the
modelling assumptions which guided the
design of the M&S toolchain

(b) The manufacturer should provide evidence
on:

(i) How the manufacturer-defined assumptions
play a role in defining the limitations of the
toolchain;

(if) The level of fidelity required for the
simulation models.

(c) The manufacturer should provide
justification that the tolerance for M&S
versus real-world correlation is acceptable
for the test objective

(d) Finally, this section should include
information about the sources of uncertainty
in the model. This will represent an
important input to final uncertainty analysis,
which will define how the M&S toolchain
outputs can be affected by the different
sources of uncertainty of the M&S toolchain
used.

3.5.4. Scope (what is the model for?). It defines
how the M&S is used in the DCAS
validation.

(@) The credibility of virtual tool should be
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enforced by a clearly defined scope for the| enforced by a clearly defined scope for the] #FM&S1 E4a2 & * 2 7P R T &| HM&SI E 482 (% 2 7P R T&
utilization of the developed M&S| utilization of the developed M&S| 2 if * fEFl@ BT o 2 Fe A R e
toolchains. toolchains.

(b) The mature M&S should allow a
virtualization of the physical phenomena to
a degree of accuracy which matches the
fidelity level required for certification. Thus,
the M&S environment will act as a “virtual
proving ground” for DCAS testing.

(c) M&S toolchains need dedicated scenarios
and metrics for validation. The scenario
selection used for validation should be
sufficient such that there is confidence that
the toolchain will perform in the same
manner in scenarios that were not included
in the validation scope.
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validation scenarios together with the
corresponding  parameter  description
limitations.

(e) System boundary analysis is a crucial input
to derive requirements, scope and the effects
that the M&S toolchain must consider
supporting DCAS validation.

(f) Parameters generated for the scenarios will
define extrinsic and intrinsic data for the
toolchain and the simulation models.
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3.5.5.1. The simulation models and the
simulation tools used in the overall toolchain
should be investigated in terms of their
impact in case of a safety error in the final

(b) The mature M&S should allow a
virtualization of the physical phenomena to
a degree of accuracy which matches the
fidelity level required for certification. Thus,
the M&S environment will act as a “virtual
proving ground” for DCAS testing.

(c) M&S toolchains need dedicated scenarios
and metrics for validation. The scenario
selection used for validation should be
sufficient such that there is confidence that
the toolchain will perform in the same
manner in scenarios that were not included
in the validation scope.

(d) The manufacturer should provide a list of|(d) ¢ FF —‘g{ B R 2GR i) © ’3-* @ ENCE DS (N S
validation scenarios together with the| 3% &— FEinfrs 2 74 o #J#& |._— FEILEFR 274 o
corresponding  parameter  description
limitations.

(e) System boundary analysis is a crucial input|(e) % Yo B & 47 T2 B i;%—ﬁi%] Y, :}’ti Hie) wieB Ao st » 130 %
to derive requirements, scope and the effects| & & ~ i * fo[F] - 2 2 M&S1 L 48l & K~ g% R 0 0 E M&ST
that the M&S toolchain must consider| & Jf i&:i E#DCASFLY £ 2.8 z;:fi of IR ,T*u)s #DCASFEY £ 2 B2 5o
supporting DCAS validation.

(f) Parameters generated for the scenarios will|(D) ¥+ 8 #1724 4 S84t 24a2 0| HHBTA 2 S8 482
define extrinsic and intrinsic data for the| #EHCA] € & *h3RE pFRFHL o WA R & hIRE pIRE 1‘* °
toolchain and the simulation models.

3.5.5. Criticality assessment 14355 g3 14355 g =%

3.5.5.1. The simulation models and the|14.3.5.5.1 GEERE L B4RV A |14.3.55.1 M B 4aY AT f
simulation tools used in the overall toolchain| -3 H-A %2 31 E R xR E | BEYUZ HREIZBRRE FE 2
should be investigated in terms of theirl EFHAANMBP I EX A HY NIRL| FHAANPEREE S HRZ >
impact in case of a safety error in the final| 2453 o 2 T A f7orde di2 3 2| &F - H{A T etk iz 32 1%

(c) M&Sa

() % 32 M&SJ 3 4 LI e 2
BAGRETETBE R E R

B3 -

2 F2 B e FE R o taM&STHR B K-
¥ DCAS#HEB 2. T B PR o

L g R

2 Jp i

Htﬁﬁﬁ:w o FTIE O AN EFINZ M

BRE S 1 Eadot K

2
& EN

/Z'\

FEeufe BN 2 8T AR e AR R

FEEA A

%ETL I- /% ip:\)pﬁ_h“’-ﬁ'ﬁ

B |(b) = R 2 M&SH viF 2 LI % 2

B )%,:r;zk

2R R B FER o aMﬁﬁﬁﬁw
5 HDCASHZ 2. | B RIS | -

(c) M&S1 E4a7F & & *

U@Fﬁﬁ°%§ﬁ**ﬁmi
BRE 4 81 Bkt A

32 dp ik

i

2
F EXN

/g\

FERLAP BN 2 BT AR AR R R

FrEHERA

173




B3R %

B E

BITRIPN EARE Y Bk

HRERPN 2 HRiE

product. The proposed approach for
criticality analysis is derived from 1SO
26262, which requires qualification for
some of the tools used in the development
process. In order to derive how critical the
simulated data is, the criticality assessment
considers the following parameters:

(@) The consequences on human safety e.g.
severity classes in 1ISO 26262.

(b) The degree in which the M&S toolchain
results influence’s the DCAS.

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

Table A5/1 Criticality assessment matrix

(% BA4cE R 9757)

3.5.5.3. From the perspective of the criticality
assessment, the three possible cases for
assessment are:

(@) Those models or tools that are clear
candidates for following a full credibility
assessment;

(b) Those models or tools that may or may not
be candidates for following the full
credibility assessment at the discretion of the
assessor;

(c) Those models or tools that are not required
to follow the credibility assessment.

3.6. Verification

3.6.1. The verification of M&S deals with the
analysis of the correct implementation of the
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tested. The procedure is grounded in a multi-
step approach described below, which
includes code verification, calculation
verification and sensitivity analysis.

3.6.2. Code verification

3.6.2.1. Code verification is concerned with the
execution of testing that demonstrates that
no numerical/logical flaws affect the virtual
models.

(@ The manufacturer should document the
execution of proper code verification

techniques, e.g. static/dynamic code
verification, convergence analysis and
comparison with exact solutions if
applicable

10 Roy, C. J. (2005). Review of code and
solution  verification  procedures  for
computational  simulation. Journal of

Computational Physics, 205(1), 131-156.
(b) The manufacturer should provide
documentation showing that the exploration
in the domain of the input parameters was
sufficiently wide to identify parameter
combinations for which the M&S tools show
unstable or unrealistic behaviour. Coverage
metrics of parameters combinations may be
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used to demonstrate the required exploration
of the model’s behaviours.

(c) The manufacturer should adopt
sanity/consistency checking procedures
whenever data allows

3.6.3. Calculation verification

3.6.3.1. Calculation verification deals with the
estimation of numerical errors affecting the
M&S.

(@ The manufacturer should document
numerical error estimates (e.g. discretization
error, rounding error, iterative procedures
convergence);

(b) The numerical errors should be kept
sufficiently bounded to not affect validation.

3.6.4. Sensitivity analysis

3.6.4.1. Sensitivity analysis aims at
quantifying how model output values are
affected by changes in the model input
values and thus identifying the parameters
having the greatest impact on the simulation
model results. The sensitivity study also
provides the opportunity to determine the
extent to which the simulation model
satisfies the validation thresholds when it is
subjected to small variations of the
parameters, thus it plays a fundamental role
to support the credibility of the simulation
results.

(@ The manufacturer should provide
supporting documentation demonstrating
that the most critical parameters influencing
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the simulation output have been identified
by means of sensitivity analysis techniques
such as by perturbing the
parameters;

(b) The manufacturer should demonstrate that
robust calibration procedures have been
adopted and that this has identified and
calibrated the most critical parameters
leading to an increase in the credibility of the
developed toolchain.

(c) Ultimately, the sensitivity analysis results
will also help to define the inputs and

model’s

parameters whose uncertainty
characterization needs particular attention to
characterize the uncertainty of the
simulation results.

3.6.5. Validation

3.6.5.1. The quantitative process of

determining the degree to which a model or
a simulation is an accurate representation of
the real world from the perspective of the
intended uses of the M&S. It is
recommended that the following items be
considered when assessing the validity of a
model or simulation:

3.6.5.2. Measures of Performance (metrics)

(a) The Measures of Performance are metrics
that are used to compare the DCAS’s
performance within a virtual test with its
performance in the real world. The
Measures of Performance are defined during
the M&S analysis.
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(b) Metrics for validation may include:

(i) Discrete value analysis e.g. detection rate,
firing rate;

(i) Time evolution e.g. positions, speeds,
acceleration;

(iii)  Analysis state  changes
distance/speed calculations,
calculation, brake initiation.

3.6.5.3. Goodness of Fit measures

(a) The analytical frameworks used to compare
real world and simulation metrics are
generally derived as Key Performance
Indicators (KPIs) indicating the statistical
comparability between two sets of data.

(b) The validation should show that these KPIs
are met.

3.6.5.4. Validation methodology

(a) The manufacturer should define the logical
scenarios used for virtual testing toolchain
validation. They should be able to cover, to
the maximum possible extent, the system
boundaries of virtual testing for DCAS
validation.

(b) The exact methodology depends on the

structure and purpose of the toolchain. The

validation may consist of one or more of the
following:

Validate  subsystem  models e.g.
environment model (road network, weather
conditions, road user interaction), sensor
models (Radio Detection And Ranging
(RADAR), Light Detection And Ranging

of e.g.
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(steering, braking, powertrain);

(i) Validate vehicle system (vehicle dynamics
model together with the environment
model);

(iii) Validate sensor system (sensor model
together with the environment model);

(iv) Validate integrated system (sensor model
+ environment model with influences form
vehicle model).

3.6.5.5. Accuracy requirement

3.6.5.5.1. Requirement for the correlation
threshold is defined during the M&S
analysis. The validation should show that
these KPIs are met. E.g., using the
correlation methodologies.

3.6.5.6. Validation scope (what part of the
toolchain to be validated)

3.6.5.6.1. A toolchain consists of multiple
tools, and each tool will use several models.
The validation scope includes all tools and
their relevant models.

3.6.5.7. Internal validation results

(a) The documentation should not only provide
evidence of the M&S validation but also
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(i) Validate vehicle system (vehicle dynamics
model together with the environment
model);

(iii) Validate sensor system (sensor model
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(iv) Validate integrated system (sensor model

threshold is defined during the M&S
analysis. The validation should show that
these KPIs are met. E.g. using the
correlation methodologies as defined in
Annex I1.
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3.6.5.8. Independent Validation of Results

3.6.5.8.1. The assessor should audit the
documentation provided by the
manufacturer and may carry out tests of the
complete integrated tool. If the output of the
virtual tests does not sufficiently replicate
the output of physical tests, the assessor may
request that the virtual and/or physical tests
to be repeated. The outcome of the tests will
be reviewed and any deviation in the results
should be reviewed with the manufacturer.
Sufficient explanation is required to justify
why the test configuration caused deviation
in results.

3.6.5.9. Uncertainty characterisation

3.6.5.9.1. This section is concerned with
characterizing the expected variability of the
virtual toolchain results. The assessment
should be made up of two phases. In a first
phase the information collected from the
“M&S Analysis and Description”
and the “Data/Input Pedigree” are used to
characterise the uncertainty in the input data,
in the model parameters and in the
modelling structure. Then, by propagating
all of the uncertainties through the virtual
toolchain, the uncertainty of the model
results is quantified. Depending on the
uncertainty of the model results, proper
safety margins will need to be introduced by
the DCAS manufacturer in the use of virtual
testing as part of the DCAS validation.
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3.6.5.9.2. Characterization of the uncertainty in
the input data

The DCAS manufacturer should demonstrate
they have estimated the model’s critical
inputs by means of robust techniques such as
providing multiple repetitions for their
assessment;

3.6.5.9.3. Characterization of the uncertainty in
the  model parameters  (following
calibration).

The manufacturer should demonstrate that
when a model’s critical parameters cannot
be fully determined they are characterized
by means of a distribution and/or confidence
intervals;

3.6.5.9.4. Characterization of the uncertainty in
the M&S structure

The manufacturer should provide evidence that
the modelling assumptions are given a
quantitative characterization by assessing
the generated uncertainty (e.g. comparing
the output of different modelling approaches
whenever possible).);

3.6.5.9.5. Characterization of aleatory vs.
epistemic uncertainty

The manufacturer should aim to distinguish
between the aleatory component of the
uncertainty (which can only be estimated but
not reduced) and the epistemic uncertainty
deriving from the lack of knowledge in the
virtualization of the process.

4. Documentation structure
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4.1. This section will define how the

aforementioned  information  will  be
collected and organized in the
documentation provided by the

manufacturer to the relevant authority.

(@) The manufacturer should produce a
document (a “simulation handbook™)
structured using this outline to provide
evidence for the topics presented;

(b) The documentation should be delivered
together with the corresponding release of
the toolchain and appropriate supporting
data;

(c) The manufacturer should provide clear
reference that allows tracing the
documentation to the corresponding parts of
the toolchain and the data;

(d) The documentation should be maintained
throughout the whole lifecycle of the
toolchain utilization. The assessor may audit
the manufacturer through assessment of
their documentation and/or by conducting

physical tests.
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UNR % AEP 3
( UN ) Table of paragraph 5.5.4.2.6.5.4 ( A% ) R25542.6542 %
Vehicle Speed (km/h) Latest EOR timing (s) HimiE R (22 ) & % EOR PF Y 2L
130 km/h 35 _'}j‘_‘:.l-g}:!_/,]\p‘é; 8.7
10 km/h to 60 km/h 5.0 e A B WA 7T
( £% ) 3R =2134.2.52.4.1.12. §
Skl il i 35

( UN )Figure of Annex 4, paragraph 4.2.5.2.4.1.1.
) Following time gap
1 L |
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( UN ) Figure of paragraph 5.5.1

“«Off?
System is prevented from
providing assistance to the driver

“On®
System or a DCAS feature has been requested to provide assistance to the driver

“Stand-by”
System or a DCAS feature is not providing control output

1
“Inactive” “Passive” i “Acﬁw_'e” i
! Control output being provided by
considers itself to be outside considers itself to be within HE the syslem or feature
system boundaries or the system boundaries and i
preconditions not met preconditions are met R e ikl

1
1
ll
i
i
;
Svstem or a DCAS feature System or a DCAS feature !
i
i
i
i
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2( UN ) Table 1 of paragraph 7.2.3.1

Frequency of Occurrence

(Total, with related hours of operation and distance travelled unless specified)

1. Safety-critical occurrences known to the manufacturer

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

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 in ‘active’ mode

6. Disablement of the system due to insufficient driver engagement.

6.a. Number of events where the system was disabled due to
insufficient engagement by the driver according to paragraph
55.4.2.8.2.

6.b. Number of events where the powertrain was deactivated less
than 5 minutes after the system was disabled due to insufficient
engagement by the driver.

6.c. Number of events where the system was disabled due to repeated
EOR warnings, including a description of the number of warnings
and the time interval defined by the manufacturer as per paragraph
5.5.4.2.8.3.

6.d. Number of events where the system was disabled due to repeated
HOR warnings, including a description of the number of warnings
and the time interval defined by the manufacturer as per paragraph
55.4.2.8.3.

7. Repeated HORS/EORS

(UN) Table 1 of paragraph 7.2.3.1

Frequency of Occurrence

(Total and related hours of operation or distance travelled unless specified)

1. Safety-critical occurrences known to the manufacturer

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

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 in ‘active’ mode
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7.a. Number of events where 5 EORs are issued within a 10-minute
period while the system is active. Once this event is recorded,
counting of EOR is reset for the purpose of reporting.

7.b. Number of events where 5 HORs are issued within a 10-minute
period while the system is active. Once this event is recorded,
counting of HOR is reset for the purpose of reporting.

8. During phases of withholding HORs without driver override of the
longitudinal control (if applicable).

8.a. Number of events where an upcoming boundary condition is
detected and a HOR is given at least 5s in advance (see 5.5.4.2.6.5.1).

8.b. Number of events where an upcoming boundary condition is
detected and a HOR is given but not at least 5s in advance (see
55.4.2.6.5.1).

8.c. Driving distance and time while the system is withholding
HORs.

9. Number of aborted System-Initiated Manoeuvres (if applicable).
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( UN ) Table of paragraph 9.1.1

Other relevant preconditions

System System for activation (e.g., lane
Minimum Speed Maximum Speed width, type of road, time of
day, weather conditions)

Feature

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)
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( UN) Table of paragraph 9.1.2

Feature Non-Highway Highway

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)
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( UN ) Table of paragraph 9.1.8

Will the system continue to

N provide lateral control Operating domain
Situation . . .
assistance in those requirement
situations? (yes/no)

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

Lane marked with only a Non-Highway
single marking

Road edges Non-Highway

Lane demarked by Non-Highway

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

(To be completed by the
manufacturer)
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( UN )Table of Annex 3, Appendix 4, paragraph 1

( UN )Table of Annex 3, Appendix 4, paragraph 1

Max. operational speed Max. operational speed

up to which the system Up. o V.VhICh the
. . system/vehicle is able to
is able to avoid a

Scenario avoid a collision

collision with a - .
. requiring a deceleration
deceleration demand .
demand exceeding

not exceeding 5m/s2

Operating domain

Max. operational speed Max. operational speed

up to which the system Up. o V.VhICh the
. ) system/vehicle is able to
is able to avoid a

Scenario avoid a collision

collision with a - .
. requiring a deceleration
deceleration demand .
demand exceeding

not exceeding 5m/s2

Operating domain

4.25.2.10.1)

(To be completed by the
manufacturer)

8 The manufacturer is expected to declare whether a system response can be expected.
° The manufacturer is expected to declare whether a system response can be expected.

5m/s2 5m/s2

Stationary vehicle ahead on a Highway Stationary vehicle ahead on a Highway
straight section of road (Annex straight section of road (Annex
4,par.42521.1) 4,par.4.25.21.1)

Stationary vehicle ahead on a Highway Stationary vehicle ahead on a Highway
curved section of road (Annex curved section of road (Annex
4,par.4.25.2.2.1) 4,par.425221)

Slower moving vehicle ahead Highway Slower moving vehicle ahead Highway
on straight section of road on straight section of road
(Annex 4, par. 4.2.5.2.3.1) (Annex 4, par. 4.2.5.2.3.1)

Cut-out of lead vehicle (Annex Highway Cut-out of lead vehicle (Annex Highway
4, par.4.25.25.1)) 4, par.425.25.1.)

Cut-in vehicle from adjacent Yes/No Yes/No Highway Cut-in vehicle from adjacent Yes/No Yes/No Highway
lane — Type 1 (Annex 4, par. lane — Type 1 (Annex 4, par.
4.25.2.6.1.)% 4.25.2.6.1)%

Cut-in vehicle from adjacent Yes/No Yes/No Highway Cut-in vehicle from adjacent Yes/No Yes/No Highway
lane — Type 2 (Annex 4, par. lane — Type 2 (Annex 4, par.
4.2526.1.)° 4.25.2.6.1.)°

Stationary pedestrian ahead in Non-Highway Stationary pedestrian ahead in Non-Highway
lane (Annex 4, par. 4.2.5.2.7.1) lane (Annex 4, par. 4.2.5.2.7.1)

Stationary bicycle ahead in lane Non-Highway Stationary bicycle ahead in lane Non-Highway
Annex 4, par. 4.2.5.2.8.1.) Annex 4, par. 4.2.5.2.8.1.)

Decelerating lead vehicle up to Highway and Pedestrian target crossing into Non-Highway
4 ms? (Annex 4, par. Non-Highway the path of the VUT (Annex 4,
42524.1) par.4.25.29.1)

Pedestrian target crossing into Non-Highway Bicycle target crossing into the Non-Highway
the path of the VUT (Annex 4, path of the VUT (Annex 4, par.
par. 4.2.5.2.9.1) 4.25.2.10.1.)
Bicycle target crossing into the Non-Highway (To be completed by the
path of the VUT (Annex 4, par. manufacturer)

8 The manufacturer is expected to declare whether a system response can be expected.
® The manufacturer is expected to declare whether a system response can be expected.
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( UN )Table of Annex 3, Appendix 4, paragraph 2
Speed range(s) Minimum Lateral Maximum lateral Specific conditions
P g Acceleration acceleration (e.g., paragraph 6.1.1.)

(To be completed by
the manufacturer)

(A% ) R%12922 %

B MR e G e #HLFER (B4

f@f‘;@? Y B z6.1.1)

(FYgazi
wHEAF)
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( UN )Table of Annex 3, Appendix 4, paragraph 2.1 ( UN )Table of Annex 3, Appendix 4, paragraph 2.1
Road attribute Considered a System will | System will be | System will be Operating Road event Considered a System will | System will be | System will be Operating
system | not be able to able to able to domain system | not be able to able to able to domain
boundary for respond to | respond upon provide an boundary for respondto | respond upon provide an
the this road detection | early warning the this road detection | early warning
system/specific attribute system/specific event
features? features?
(yes/no) (yes/no)
Toll station Highway Toll station Highway
End of : End of .
highway Highway highway Highway
Permanent . Permanent .
lane ending Highway lane ending Highway
Temporary Temporary
lane ending lane ending
(e.g. due to Highway (e.g. due to Highway
broken down broken down
car) car)
Long-Term Long-Term
Construction Highway Construction Highway
zone zone
Railway Non- Railway Non-
Ccrossings Highway crossings Highway
. Non- - Non-
Intersections Highway Intersections Highway
Roundabouts Non- Pedestrian Non-
Highway crossing Highway
Pedestrian Non- - Non-
crossing Highway Traffic lights Highway
Stop sign Non-
Highway
Give-way sign Non-
Highway
o Non-
Traffic lights Highway
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( UN )Table of Annex 3, Appendix 4, paragraph 3

Rear (m) Front (m) Side (m) Conditions
Range at which the system
is able to respond to a
motorcycle
Range at which the system | Not applicable Not applicable

is able to respond to a
blocked target lane

Types of obstacles the | Not applicable Not applicable
vehicle is able to respond to
(To be completed by the
manufacturer)

( A% ) 2312932 %

Eo(ae) | A (a) | g (2c) e
GARN B F B PR
AR AHL PR EF | 2 A
2 ¥
B fmi SR 2 IR ean g T
(Frag 2EpHEPr F)

199



BITR R

R E

( UN )Table of Annex 3, Appendix 4, paragraph 4

( UN )Table of Annex 3, Appendix 4, paragraph 4

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

Preconditions under which the system
will be able to avoid a collision

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.
4.25211.1)

Pedestrian target crossing into
the path of the VUT in an
intersection (Annex 4, par.
425211.1)

Bicycle target crossing into the
path of the VUT in an
intersection (Annex 4, par.
4.25.2.12.1)

Bicycle target crossing into the
path of the VUT in an
intersection (Annex 4, par.
4.25.212.1)

VUT turns across a path of an
oncoming vehicle (Annex 4,
par. 4.2.5.2.13.1)

VUT turns across a path of an
oncoming vehicle (Annex 4,
par. 4.2.5.2.13.1))

VUT crosses the straight path of
a vehicle target in an
intersection (Annex 4, par.
4252.14.1)

VUT crosses the straight path of
a vehicle target in an
intersection (Annex 4, par.
4252.14.1)

System-initiated manoeuvring
around an obstruction in the
lane (Annex 4, par. 4.2.5.2.15.)

(A% ) 2312942 %

(A% ) 2312942 %
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13.4.2.5.2.13.1) 13.4.2.5.2.13.1)
%;P;#Mﬁﬁ“&“""t—ﬁ LR R R A
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( UN )Table of Annex 3, Appendix 4, paragraph 5

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)

(A% ) 32712952 %
Fie D F AR 2 4y 7
&

(REGagzdpln

-

3

( UN )Table of Annex 3, Appendix 4, paragraph 6

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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( UN )Table A4/1 of Annex 4, paragraph 4.1.1

( UN )Table A4/1 of Annex 4, paragraph 4.1.1

Requirements or system aspect to be assessed

Physical test
scenario or audit

Reference in main text

Requirements or system aspect to be assessed

Physical test
scenario or audit

Reference in main text

Driver Information, Driver Disengagement and Annex 3 Paras. 5.1.1. and 5.5.4. Driver Information, Driver Disengagement and Annex 3 Paras. 5.1.1. and 5.5.4.
Warnings to the Driver 4.1.1. Warnings to the Driver 4.1.1.
System Assurance of Absence of Driver Annex 3 Paras. 5.1.2. and System Assurance of Absence of Driver Annex 3 Paras. 5.1.2. and
Disengagement 4.1.1. 5.5.4.2 Disengagement 4.1.1. 5.5.4.2
Reasonably foreseeable misuse Annex 3 Para. 5.1.3. Reasonably foreseeable misuse Annex 3 Para. 5.1.3.
4.1.1. 4.1.1.
System override Annex 3 Paras. 5.1.4. and System override Annex 3 Paras. 5.1.4. and
4.1.1. 5.5.3.4. 4.1.1. 5.5.3.4.
Equivalent performance of other safety systems 425211 Para. 5.1.5. Equivalent performance of other safety systems 425211 Para. 5.1.5.
(UN Regulations Nos. 79, No. 130, No. 131 and 42522.1. (UN Regulations No. 131, No. 152, No. 79 and 425221.
No. 152) 4.25.23.1. No. 130) 425.23.1.
42524 42524
42528.1. 42528.1.
425209.1. 425209.1.
4.252.10.1. 4.252.10.1.
4.252.11.1. 4.25211.1.
Functional requirements * Para. 5.3. Functional requirements * Para. 5.3.
Assessment and response to surroundings as 42525.1. Para. 5.3.2.,,5.3.7.1.2. Assessment and response to surroundings as 42525.1. Para. 5.3.2.,5.3.7.1.2.
required for the functionality 4.25.26.1. required for the functionality 425.26.1.
Vehicle behaviour in traffic (Avoid disruption of 43.1. Paras. 5.3.4., Vehicle behaviour in traffic (Avoid disruption of 4.3.1. Paras. 5.3.4.,
traffic flow, maintain appropriate distance from 4.3.2. 53.7.2, traffic flow, maintain appropriate distance from 4.3.2. 53.7.2,
other road users, reduce risk of collision, 5.3.7.5, other road users, reduce risk of collision, 5.3.7.5,
deceleration/acceleration, traffic rules, headway 54.2., deceleration/acceleration, traffic rules, headway 5.4.2.,
distance) distance)
Activating relevant vehicle systems Annex 3 Para. 5.3.3. Activating relevant vehicle systems Annex 3 Para. 5.3.3.
4.1.1. 4.1.1.
Detecting and Reaching DCAS boundaries Annex 3 Paras. 5.3.5.,5.3.7.1.4. Detecting and Reaching DCAS boundaries Annex 3 Paras. 5.3.5.,5.3.7.1.4.
4.1.1. 4.1.1.
Controllability Annex 3 Para. 5.3.6. Controllability Annex 3 Para. 5.3.6.
4.1.1. 4.1.1.
Positioning in the lane of travel 4.2.4. Paras. 5.3.7.1., Positioning in the lane of travel 4.2.4. Paras. 5.3.7.1.,
425.1.1. 6.1 4.251.1. 6.1
Driver-initiated manoeuvres 42512 Para. 5.3.7.2.2. Driver-initiated manoeuvres 4.251.2. Para. 5.3.7.2.2.
Driver-confirmed manoeuvres 4.25.1.3. Para. 5.3.7.2.3., Driver-confirmed manoeuvres 4.251.2. Para. 5.3.7.2.3.,
5.5.4.1.8. 5.5.4.18.
System-initiated manoeuvres 4.2.4. Para. 5.3.7.2.4., System-initiated manoeuvres 424, Para. 5.3.7.2.4.,
42511 5.5.4.1.9. 42511 5.5.4.1.9.
4.25.1.3. Driver unavailability response * Para. 5.3.7.3.
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R E

Driver unavailability response * Para. 5.3.7.3. Speed limit assistance 4.3 Para. 5.3.7.4.
Speed limit assistance 4.3 Para. 5.3.7.4. Failure response Para. 5.4.
Failure response * Para. 5.4. DCAS operation, driver interaction and driver * Para. 5.5.
DCAS operation, driver interaction and driver * Para. 5.5. Lnformﬁtlon = Para 62
information ane change ara. 6.2.
Lane change *4.2.5.1.2. Para. 6.2. Driver-confirmed lane changes * Para. 6.2.9.1.
Driver-confirmed lane changes *4.2.5.1.3. Para. 6.2.9.1. System-initiated Lane Change 4.24. Para. 6.2.9.2.
System-initiated Lane Change 424. Para. 6.2.9.2. 42.5.1.1.
4251.1. Other manoeuvres 4.3.3. Para. 6.3.
4.2.5.1.3.
Other manoeuvres 4.3.3. Para. 6.3.
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( UN )Table of Annex 4, paragraph 4.2.4.1
Clothoid .
parameter Radius (m) Length (m)
First turn 153.7 . 300
(Any direction) - 787 57.1
105.0 - 14.0
Second turn 98.6 - 26
(Opposite direction _ 374 5.1
to the 1% turn)
120.8 - 39
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( UN )Figure of Annex 4, paragraph 4.2.5.1.2.1.3

Lane Change Offset

(A8 ) £%1342512.132 §

AN B SR g

- a_ D

HL B

( UN )Figure of Annex 4, paragraph 4.2.5.1.4.1.2

Lane Change Offset
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(A8 ) 2%134251.4.122 B

B3P

( UN )Figure of Annex 4, paragraph 4.2.5.2.1.2

(A% ) 22134252122 B
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( UN )Figure of Annex 4, paragraph 4.2.5.2.2.1.2

( UN )Figure of Annex 4, paragraph 4.2.5.2.3.1.2
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( UN )Table of Annex 4, paragraph 4.2.5.2.5.1.3

Lane change manoeuvre of SOV
Lead vehicle
Cut-out test ror (M1 Category) Lateral Lane change Radius of turning
acceleration length segment
Cutout st TTC | 90 kv 50 knvh 15 mis? 44m 130m
(08 ) 71342525132 %
W@:ﬁﬁ SOV z 58 F it
b A A P .
ML) | o | $HIFER | fwiloz 25
"‘t‘T'TC“i‘%? R D I —,Ii’?} SN —Fztac
;f,iﬁkr 4 o] P =2 /jfz}.:l”%
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( UN )Figure of Annex 4, paragraph 4.2.5.2.5.1.3

44 m

Cut-out Offset 4167 m
(A ) 2%13.42.525.132 B
Pl A
1.
AR E P . A

( UN )Table of Annex 4, paragraph 4.2.5.2.6.1.3

Cut-in test Lane change manoeuvre of the GVT
VUT Global Vehicle -
(Paragraph Target (GVT) Lateral Lane change Radms of
4.2.52.6.1.2.) acceleration length turning segment
Type 1- Cutinat |5 m | 10 kmvh 0.5 ms? 14m 15m
TTC=0s
Type 2 - Cut-in at
P 120km/h | 70 km/h 1.5 m/s? 60 m 250 m
TTC=15s
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( UN )Figure of Annex 4, paragraph 4.2.5.2.6.1.3
TTC
Cut-in Offset Cut-in Length
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( UN )Figure of Annex 4, paragraph 4.2.5.2.8.1.2

Driving path

(A8 ) £%134252.7.122 §

( UN )Figure of Annex 4, paragraph 4.2.5.2.9.1.2 ( UN )Figure of Annex 4, paragraph 4.2.5.2.9.1.2

Bicycle target Cyclist target

Driving path Driving path
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(A% ) R=%1342528.1.22 H

(A% ) 2%13.4252.8.1.22 B

( UN ) Figure of Annex 4, paragraph 4.2.5.2.10.1.3

Driving path

Impact point

(£ ) 321342529132 B
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( UN) Figure of Annex 4, paragraph 4.2.5.2.11.1.1

Driving path

Bicycle target

Impact point

( UN) Figure of Annex 4, paragraph 4.2.5.2.11.1.1

Impact point

Driving path

Cyclist target

(A% ) R=134252.10.1.12 B

(A8 ) £%134252.10.1.12 §
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( UN ) Figure of Annex 4, paragraph 4.2.5.2.12.1.1

(£ ) 2213425211112 B

216




3R 3

RRE

( UN) Figure of Annex 4, paragraph 4.2.5.2.13.1.1

Bicycle target

(UN) Figure of Annex 4, paragraph 4.2.5.2.13.1.1

Cyclist target

(A% ) 32313.4252.12.1.12 §)

(A ) 2%134252.12.1.12
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(UN) Figure of Annex 4, paragraph 4.2.5.2.14.1.1

(£ ) 2%134252.13.1.12
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( UN) Figure of Annex 4, paragraph 4.2.5.2.15.1.2
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( UN ) Table of Annex 4, paragraph 4.3.3.2

Category

Type of scenario

Specific reference requirements
(non-exhaustive list)

Lead the vehicle to select a lane

Enter into a roundabout or take an exit
when navigating through a roundabout

Other manoeuvres

Lead the vehicle to leave its lane of
travel when this manoeuvre is not a
lane change

Lead the vehicle to take a turn

Lead the vehicle to depart or arrive at a
parked position

Paras. 6.3.1. — 6.3.9.4.

Lead the vehicle to select a lane

Enter into a roundabout or take a
specific exit when navigating through a
roundabout

Other system-initiated
manoeuvres

Lead the vehicle to leave its lane of
travel when this manoeuvre is not a
lane change

Lead the vehicle to take a turn

Lead the vehicle to depart or arrive at a
parked position

(Reserved)
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( UN) Figure A5/1 of Annex 5, paragraph 1.1
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( UN ) Table A5/1 of Annex 5, paragraph 3.5.5.2
Significant
v N/A
Influence on | Moderate
DCAS Minor
Negligible N/A
Negligible Minor Moderate |  Significant
Decision consequence
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