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Industry comments:

e In this document,

industry has inserted proposal for amendments to ACSF C.

e ESF industry amendments are not inserted here, since we built on OICA-CLEPA proposal GRRF

84-23 which was

discussed during the 84th meeting of GRRF.

e Industry also have a number of comments and proposals regarding CEL amendments, which we
have inserted in the document prepared during a meeting of the CEL Task Force in Birmingham.

e Industry has also been working on a proposal for Transition provisions, on the base that the technical
changes linked to the package of amendments are enough to justify a new series 03 of amendments.

Proposal for amendments to Regulation No. 79

Submitted

by the Working Party on Brakes and Running Gear

Regulation No. 79,

Insert a new paragraph 2.3.4.3., to read:

"2.3.4.3.

"Emergency Steering Function (ESF)" means a control function which
can automatically detect a potential collision and automatically activate
the vehicle steering system for a limited duration, to steer the vehicle with
the purpose of avoiding or mitigating a collision, with:

(a)  another vehicle driving* in an adjacent lane,

*In accordance with the programme of work of the Inland Transport Committee for 2016-2017
(ECE/TRANS/254, para. 159 and ECE/TRANS/2016/28/Add.1, cluster 3.1), the World Forum will
develop, harmonize and update Regulations in order to enhance the performance of vehicles. The
present document is submitted in conformity with that mandate.
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(i) drifting towards the path of the subject vehicle and/or,
(i) into which path the subject vehicle is drifting and/or,
(iii)  into which lane the driver initiates a lane change manoeuver.

(b)  an obstacle obstructing the path of the subject vehicle or when the
obstruction of the subject vehicle’s path is deemed imminent.

ESF shall cover one or more use cases from the list above.

* the vehicle may be driving in the same or the opposite direction as the subject
vehicle."

Insert a new paragraph 2.4.16. and 2.4.17., to read:

"2.4.16.

2.4.17.

A "lane change procedure™ in the case of ACSF of Category [C1] starts
when the direction indicator lamps are activated by a deliberate action of
the driver and ends when the direction indicator lamps are deactivated. It
comprises the following operations:

(a)  Activation of the direction indicator lamps by a deliberate action of
the driver,

(b)  Lateral movement of the vehicle towards the lane boundary,
(c) Lane change manoeuvre,

(d)  Resumption of the lane keeping function,

(e)  Deactivation of direction indicator lamps.

A "lane change manoeuvre" is part of the lane change procedure and,

(a)  Starts when the outside edge of the tyre tread of the vehicle’s front
wheel closest to the lane markings touches the inside edge of the lane
marking to which the vehicle is being manoeuvred,

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

Insert a new paragraph 5.1.6.2., to read:

"5.1.6.2.

5.16.2.1.
5.1.6.2.2.

Provisions for ESF
Any ESF shall fulfil the following requirements.
ESF shall only start an intervention in case a risk of a collision is detected.

An automatic avoidance manoeuver initiated by an ESF shall not steer the
vehicle out of the lane of travel. However, if the intervention starts during
a lane change manoeuvre performed by the driver or during an
unintentional drift into the adjacent lane, the system may steer the vehicle
back into its original lane of travel.

In case of an ESF able to intervene in the absence of lane markings, the
ESF intervention on such roads shall not lead to a lateral offset of more
than 0.75 m. The vehicle shall not leave the road due to the ESF
intervention. For that purpose, the system shall be able to detect the road
edge.

Any vehicle fitted with ESF shall be equipped with means to detect lane
markings and to monitor the driving environment (e.g. other road users)
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in line with the specified use case in the system information data. The
system shall monitor the driving environment at any time the ESF is
active.

The ESF intervention shall not lead the vehicle to collide with another
road user.

The manufacturer shall demonstrate during type approval, to the
satisfaction of the technical service, which means to detect lane markings
and to monitor the driving environment, are fitted to the vehicle to satisfy
these provisions.

5.1.6.2.3. Any intervention of an ESF shall be indicated to the driver with an optical
and with an acoustic or haptic warning signal to be provided at the latest
with the start of the ESF intervention.

[For this purpose directionally appropriate signals used by other warning
systems (e.g. blind spot detection, lane departure warning, forward
collision warning) are deemed to be sufficient to fulfil the requirements
for the respective optical, acoustic or haptic signals above.]

5.1.6.2.4. A system failure shall be indicated to the driver with an optical warning
signal. However, when the system is manually deactivated, the indication
of failure mode may be suppressed.

5.1.6.2.5. The steering control effort necessary to override the directional control
provided by the system shall not exceed [50 N].

5.1.6.2.6. The ESF shall be subject to the requirements of Annex 6.

5.1.6.2.7. The vehicle shall be tested in accordance with the relevant vehicle tests
specified in Annex 8 of this Regulation.

5.1.6.2.8. System information data

The following data shall be provided together with the documentation
package required in Annex 6 of this regulation to the Technical Service at
the time of type approval:

(@)  Use case(s) where ESF is designed to operate (among the use cases
a.i, a.ii, a.iii and b. specified in the ESF definition 2.3.4.3),

(b)  The conditions under which the system is active, e.g. the vehicle
speed range Vsmax , Vsmin.,

(c)  How ESF detects a risk of a collision,

(d)  How to deactivate/reactivate the function."
Amend paragraph 5.1.10., to read:
"[5.1.11.

Manual steering equipment and power-assisted steering equipment are
exempted from the application of Annex 6 to this Regulation, provided
they are not part of a complex system as defined in paragraph 2.4 of Annex
6 to this Regulation.]"

Insert a new paragraph 5.6.3., to read:
"(Reserved for ACSF of category B2)"
Insert a new paragraph 5.6.4., to read:
"5.6.4. Special Provisions for ACSF of Category [C1]
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5.6.4.1.
5.6.4.1.1.

5.6.4.2.
5.6.4.2.1.

5.6.4.2.2.

5.6.4.2.3.

5.6.4.24.

5.6.4.2.5.

5.6.4.3.

Any ACSF system of Category [C1] shall fulfil the following requirements.
General

A vehicle equipped with an ACSF of Category [C1] shall also be equipped
with an ACSF of Category B1 complying with the requirements of this
Regulation.

Activation/deactivation of the ACSF of Category [C1] system

The default status of the system shall be off at the initiation of each new
engine start/run cycle.

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

Justification:

In Europe OEMs follow the ESoP, in the US OEMs follow the Alliance
guideline regarding driver distraction/driver focus with the result that OEMs are
considering size of characters and contrast, as well as the content and the kind
of interaction allowed to the driver by our onboard infotainment systems. Such
a disclaimer would not fit to the ESoP recommendation. The system should not
bring a disclaimer to the attention of the driver [at the time of the first system
activation]. According to paragraph 5.6.4.2.3 the activation is only possible on
highways, which would mean the driver must read a disclaimer whilst driving
rather than leaving his eyes on the road.

The vehicle shall be equipped with a means for the driver to activate
(standby mode) and deactivate (off mode) the system. The same means as
for an ACSF of Category B1 may be used.

The system shall only be activated (standby mode) after a deliberate action
by the driver.

Activation by the driver shall only be possible on roads where pedestrians
and cyclists are prohibited and which, by design, are equipped with a
physical separation that divides the traffic moving in opposite directions
and which have at least two lanes in the direction the vehicles are driving.
These conditions shall be ensured by the use of at least two independent
means.

In the case of a transition from a road type with a classification permitting
an ACSF of Category [C1], to a type of road where an ACSF of Category
[C1] is not permitted, the system shall be deactivated automatically.

It shall be possible to deactivate the system (off mode) at any time by a
single action of the driver. Following this action, the system shall only be
able to be reactivated (standby mode) by a deliberate action of the driver.

Notwithstanding the requirements above it shall be possible to perform the
corresponding tests in Annex 8 of this Regulation on a test track.

Overriding
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A steering input by the driver shall override the steering action of the
system. The steering control effort necessary to override the directional
control provided by the system shall not exceed [30-6¥ 50} N.

Justification: see industry document about Maximum allowable override force.

The system may remain activated (standby mode) provided that priority is
given to the driver during the overriding period.

5.6.4.4. Lateral acceleration

The lateral acceleration induced by the system during the lane change
manoeuvre:

(@ Shall not exceed 1 m/s? in addition to the lateral acceleration
generated by the lane curvature, and

(b)  Shall not cause the total vehicle lateral acceleration to exceed the
maximum values indicated in tables of paragraph 5.6.2.1.3.

FThe moving average over half a second of the lateral jerk generated by the
system shall not exceed 5 m/s3.}

Justification: we must be consistent with ACSF B1.
5.6.4.5. Human Machine Interface (HMI)

5.6.4.5.1. Unless otherwise specified, the optical signals identified in
paragraph 5.6.4.5. shall be easily distinguishable from each other (e.g.
different symbol, colour, blinking, text).

5.6.4.5.2. When the system is in standby mode (i.e. ready to intervene), an optical
signal shall be provided to the driver.

5.6.4.5.3. When the lane change procedure is ongoing an optical signal shall be
provided to the driver.

5.6.454. When the lane change procedure is suppressed, in accordance with
paragraph 5.6.4.6.8., the system shall clearly inform the driver about this
system status by an optical warning signal and additionally by an acoustic
or haptic warning signal. In case the suppression is initiated by the driver,
an optical warning is sufficient.

5.6.4.5.5. A system failure shall be signalled immediately to the driver by an optical
warning signal. However, when the system is manually deactivated by the
driver, the indication of failure mode may be suppressed.

If a system failure occurs during a lane change manoeuvre, the failure shall
be signalled to the driver by an optical, and an acoustic or haptic warning.

5.6.4.5.6. The system shall provide a means of detecting that the driver is holding the
steering control and shall warn the driver in accordance with the warning
strategy below:

If, after a period of no longer than 3 seconds after the initiation of the lane
change procedure, the driver is not holding the steering control, an optical
warning signal shall be provided. This signal shall be the same as the signal
specified in paragraph 5.6.2.2.5.

Alternatively, the optical warning may be shown as soon as the procedure
starts.

Justification
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5.6.4.6.
5.6.4.6.1.

5.6.4.6.2.

5.6.4.6.3.

5.6.4.6.4.

5.6.4.6.5.

5.6.4.6.6.

5.6.4.6.7.

5.6.4.6.8.
5.6.4.6.8.1.

By default, the optical warning may be shown right after LCP has started,
reminding the driver to hold the steering control. Once the driver is detected to
be hands-on, the warning can be removed and the LCM peformed. This proposal
is supplemented by the amendment in 5.6.4.6.8.1 (d).

The warning signal shall be active until the driver is holding the steering
control, or until the system is deactivated, either manually or automatically.

Lane change procedure

The initiation of a lane change procedure of an ACSF of Category [C1] shall
only be possible if an ACSF of Category B1 is already active.

The lane change procedure requires, and shall start immediately after, a
manual activation by the driver of the direction indicator to the intended
side for the lane change.

When the lane change procedure starts, the ACSF of Category B1 shall be
suspended, and the ACSF of Category [C1] shall carry on the lane keeping
function of ACSF of category B1, until the lane change manoeuvre starts.

The lane change manoeuvre shall not be initiated before a period of 3.0 s
and not later than 5.0 s after the deliberate action of the driver described
in paragraph 5.6.4.6.2.

The lateral movement of the vehicle towards the intended lane shall not
start earlier than 1 s after the start of the lane change
procedure. Additionally the lateral movement to approach the lane
marking and that necessary to complete the lane change manoeuvre, shall
be completed as one continuous movement.

Justification:

The added requirement above ensures that the lateral movement towards the
marking cannot start too early after the direction indicator has started blinking,
while the existing requirement in 5.6.4.4 ensures that the lateral movement
cannot start too late. Indeed, 5.6.4.4 specifies that “the lateral acceleration
induced by the system during the lane change manoeuvre shall not exceed 1
m/s? in addition to the lateral acceleration generated by the lane curvature”.

The lane change manoeuvre shall be completed in less than:
(a)  5sfor My, N1 vehicle categories,
(b)  10sfor Mz, Ms, N2, N3 vehicle categories.

Once the lane change manoeuvre has completed, ACSF of Category B1 lane
keeping function shall resume automatically.

The direction indicator shall remain active throughout the whole period of
the lane change manoeuvre and shall be deactivated by the system no later
than 0.5 seconds after the resumption of ACSF of Category B1 lane keeping
function as described in paragraph 5.6.4.6.6.

Suppression of the lane change procedure

The lane change procedure shall be suppressed automatically by the system
when at least one of the following situations occurs before the lane change
manoeuvre has started:

(@)  The system detects a critical situation (as defined in para. 5.6.4.7),

(b)  The system is overridden or switched off by the driver,
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(c)  Thesystem reaches its boundaries (e.g. lane markings are no longer
detected),

(d)  The system has detected that the driver is not holding the steering
control or the hands-off warning specified in 5.6.4.5.6 is active at the start
of the lane change manoeuvre,

() The direction indicator lamps are manually deactivated by the
driver,

(j] The lane change manoeuvre has not commenced within 5.0 s
following the deliberate action of the driver described in para. 5.6.4.6.2.

[(@) The system has detected that the vehicle is driving more than 0.3m
offside the center of the lane at the beginning of the lateral
movement of the vehicle as defined in 5.6.4.6.4.]

Justification

- Changes in paragraph (d): see justification to the alternative proposed by
industry in 5.6.4.5.6.

- Added paragraph (g): this paragraph remains with square brackets since
not yet fully agreed within industry.

5.6.4.6.8.2. Manual deactivation of the lane change procedure, using the manual
control of the direction indicator, shall be possible for the driver at any
time.

5.6.4.7. Critical situation

A situation is deemed to be critical when, at the time a lane change
manoeuvre starts, an approaching vehicle in the target lane would have to
decelerate at 3m/s? [0-0-0r-1-2] 0.4s seconds after the lane change manoeuvre
has started, to ensure the distance between the two vehicles is never less
than that the ACSF vehicle travels in [1] second.

Comment: industry still supports 0s, yet is ready to follow the compromise
we offered at ACSF-14 in KdlIn, provided other parameters are unchanged, e.g.
1s distance at the end of braking phase (5.6.4.7) or formulas and values in
5.6.4.8.

For the purpose of this requirement, it is assumed that the maximum speed
of the approaching vehicle (Vrear) is 130km/h, and that the ACSF vehicle
speed is constant.

{5.6.4.8. Minimum distance and minimum operation speed

5.6.4.8.1. The ACSF of Category [C1] shall be able to detect vehicles approaching
from the rear in an adjacent lane up to a distance Srear as specified below:

The minimum distance Srear shall be declared by the vehicle manufacturer.
The declared value shall not be less than 55m.

The declared distance shall be tested according to the relevant test in Annex
8 using a two-wheeled motor vehicle of Category L3 as the approaching
vehicle. *

The minimum operation speed Vsmin , down to which the ACSF C is
permitted to perform a lane change manoeuvre, shall be calculated with
minimum distance Srear using the following formula:
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VSmin = ax* (tB - tG) + Vapp — Jaz * (tB - tG)Z —2xax (vapp *tg — Srear)

Where:
Srear = Minimum distance declared by the manufacturer in [m]

Vapp = 36.1 m/s (Speed of the approaching vehicle = 130 km/h)

a = 3m/sz  (Deceleration of the approaching vehicle)

s = [1]s (Time after the start of the manoeuvre at which
the deceleration of the approaching vehicle starts)

tc = [1]s (Remaining gap of the wvehicles after the
deceleration of the approaching vehicle)

Vsmin = X[m/s] Resulting minimum activation speed of the ACSF of

Category C1

Notwithstanding the requirements above, the system may become active also at speeds

lower than the calculated Vsmin provided that the following conditions are met:

(@)  The system has detected another vehicle in the adjacent lane into which the lane
change is planned at a distance lower than Srear and

(b)  The situation is not deemed to be critical according to paragraph 5.6.5.7 (e.g. at
low speed differences and Vapp< 130 km/h)

(C) [Srear = (Vapp - VSmin) *t + (Vrear - VSmin)2 / (2 * a) + Vsmin * tc ] ]

[

5.6.4.8.2.

* Until a uniform test target, having the radar cross section (rcs) characteristics
of an appropriate L3 vehicle have been agreed, the motorcycle used for type
approval shall be a high volume series production motorcycle and have an
engine capacity greater than 500cmq. The choice of the motorcycle shall be
agreed between the vehicle manufacturer and with the Technical Service and
the details recorded in the Test Report.]

Justification:

- The motorbike used for the test should be representative of real
motorbikes used on roads (and a competition prototype with plastic
which may be too difficult to detect).

- The second change is for clarification.

The vehicle system detection area on ground level shall be at minimum as
shown in the figure below.

Fig. 1
Figure Minimum detection area

2

Srear: 5S€€ 5.6.4.8.1

e R=05m

yan

R=05m

Srear: 562 5.6.4.8.1
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5.6.4.8.3. After each vehicle new engine start/run cycle (other than when performed
automatically, e.g. the operation of a stop/start systems), the ACSF of
Category [C1] function shall be prevented from performing a lane change
manoeuvre until the system has detected, at least once, a moving object at
a distance greater than pd-m the Minimum distance Srear declared by the
manufacturer in 5.6.4.8.1.

5.6.4.8.4. The ACSF of Category [C1] shall be able to detect blindness of the sensor
(e.g. due to accumulation of dirt, ice or snow). The ACSF of Category [C1]
shall be prevented, upon detection of blindness, from performing the lane
change manoeuvre procedure. The status of the system shall be signalled
to the driver no later than on the initiation of the lane change manoeuvre.
The same warning as the one specified in paragraph 5.6.4.5.5. (system
failure warning) may be used.

5.6.4.9. System information data

5.6.4.9.1. Following data shall be provided together with the documentation
package required in Annex 6 of this regulation to the Technical Service at
the time of type approval.

5.6.4.9.1.1. The conditions under which the system can be activated and the
boundaries for operation (boundary conditions). The vehicle
manufacturer shall provide values for Vsmax , Vsmin and aysmax for every
speed range as mentioned in the table of paragraph 5.6.2.1.3. of this
Regulation.

5.6.4.9.1.2. Information about how the system detects that the driver is holding the
steering control.

5.6.4.9.1.3. The means to override and to suppress or cancel.

Justification:

- The paragraphs above are already covered by paragraph 5.5.2 (PTI provisions) and
by Annex 6, paragraph 3.3.5 (identification of units).

- Proposals from CS&OTA task force are expected by the end of this year. We should
no create an interim solution here, which may not be consistent with the proposals
from the group.

5.6.4.9.1.6. Information on the sensor range over lifetime. The sensor range shall be
specified such way that any influence on deterioration of the sensor shall
not affect the fulfilment of paragraph 5.6.4.8.3. and 5.6.4.8.4. of this
regulation.

5.6.4.10. The vehicle with ACSF of Category [C1] shall be tested in accordance with
relevant vehicle test(s) specified in Annex 8 of this Regulation. [For
driving situations not covered by the tests of Annex 8, the safe operation
of the ACSF shall be demonstrated by the vehicle manufacturer on the
base of Annex 6 of this Regulation.]
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Insert new paragraph 12.7., to read:

[12.7. As a derogation, Annex 6 to this Regulation, as amended by [Supp.1 to the
02 series of amendments], shall not be applicable when granting
extensions to approvals for Auxiliary Steering Equipment approved to
earlier versions of this Regulation and when assessed in accordance with
Annex 4 to this Regulation.]

Annex 6,
Paragraph 1., amend to read (insert a last subparagraph):

"1. General

This annex [may-shall also apply be-called;—by-special-paragraphs—in-this
Regulationfor-to] safety related functions identified in this Regulation which

are controlled by electronic system(s).

This information shall show that "The System" respects, under npermal non-
fault and fault conditions, all the appropriate performance requirements
specified elsewhere in this Regulation and that it is designed to operate in
such a way that it does not induce safety critical risks.

Insert new paragraph 2.1., discussion on new definition to read:

2.1, "The System™ means an electronic control system or complex electronic
control system that provides or forms part of the control transmission of
a function to which this Regulation applies. This also includes any other
system covered in the scope of this Regulation, as well as transmission
links to or from other systems that are outside the scope of this Regulation,
that acts on a function to which this Regulation applies.

Paragraph 2.1. (former), amend to read and renumber:

"2.2. "Safety concept" is a description of the measures designed into the system, for
example within the electronic units, so as to address system integrity and
thereby ensure safe operation under fault and non-fault conditions,
including even in the event of an electrical failure. The possibility of a fall-
back to partial operation or even to a back-up system for vital vehicle functions
may be a part of the safety concept.

Paragraph 2.2. (former), amend to read and renumber:

"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, 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. “Fhe-System™—referred-to

g : ; Lis bei .

Paragraph 2.3. (former), discussion on amending and renumber:

"2.4, "Complex electronic vehicle control systems” are those electronic control
systems which-are-subject-to—a-hierarchy—ofcontrel in which a controlled
function controlled by an electronic system or the driver may be over-ridden
by a higher level electronic control system/function. A function which is over-
ridden function becomes part of the complex system, [as well as any
overriding system/function within the scope of this Regulation. The
transmission links to and from overriding systems/function outside of the
scope of this Regulation shall also be included.]



ECE/TRANS/WP.29/GRRF/2017/27

Paragraph 2.4. (former), discussion on amending and renumber:

"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 nermal function(s) of the vehicle control
system. This allows complex systems to automatically change their objectives
with a priority which depends on the sensed circumstances.

Paragraphs 2.5. to 2.8. (former), no changes and renumber to 2.6. to 2.9.

Paragraph 3.1., amend to read:

"3.1.

The Technical Service shall assess the documentation package to show
that ""The System"":

() Is designed to operate in such a way that it does not induce a
response that negatively affects the safety,

(b)  Isdesigned so that it in fault condition does not induce a risk or can
be permanently switched off without affecting the performance of other
systems,

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

(d) Was developed according to the development process/method
declared by the manufacturer."

Paragraph 3.1.1., amend to read:

"3.1.1

Documentation shall be made available in two parts:

(a) The formal documentation package for the approval, containing the
material listed in paragraph 3. (with the exception of that of paragraph 3.4.4.)
which shall be supplied to the technical service at the time of submission of
the type approval application. This documentation package shall be used by
the Technical Service wit-be-taken as the basic reference for the verification
process set out in paragraph 4. of this annex.

Paragraph 3.2., discussion on amending:

"3.2.

Description of the functions of "The System"

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

Paragraph 3.3.3., amend to read:

"3.3.3.

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

Paragraph 3.3.4., discussion on amending to read:

"3.3.4.

There shall be a clear correspondence between these transmission links and the
signals carried between Units. Priorities of signals on multiplexed data paths

11
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shall be stated wherever priority may be an issue affecting performance or
safety."”

Insert new paragraph 3.3.4.1., discussion on new requirement to read:

"3.3.4.1. Any function which can affect the fulfilment of the requirements of this
Regulation, shall be declared by the manufacturer. The declaration shall
include a description of the rationale of the function’s operation.

In addition, any declared function that can be over-ridden shall be
identified and a further description of the changed rationale of the
function’s operation provided.

These declarations shall include any functions that are present but not
enabled at the time of type approval.™

Paragraph 3.4.1., discussion on amending:

"3.4.1. The manufacturer shall provide a statement which affirms that the strategy
chosen to achieve "The System" objectives will not, under non-fault
conditions, prejudice the safe operation of systems which are subject to the
prescriptions of this Regulation.”

Paragraph 3.4.2., amend to read:

"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
realization of the system logic, during the design and development process."

Paragraph 3.4.3., amend to read:

"3.4.3. The Manufacturer shall provide the Technical Service 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:

Paragraph 3.4.4., amend to read:

"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 ene-of those
specified hazards or faults which will have a bearing on vehicle control
performance or safety.

The chosen analytical approach(es) shall be established and maintained by the
Manufacturer and shall be made open for inspection by the technical service at
the time of the type approval.

[The Technical Service shall perform an assessment of the application of
the analytical approach(es). The audit shall include:

(@) Inspection of the safety approach at the concept (vehicle) level with
confirmation that it includes consideration of interactions with other
vehicle systems. This may be based on a Hazard and Operability analysis
(HAZOP) or any similar process appropriate to system safety.
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(b)  Inspection of the safety approach at the system level. This may be
based on a Failure Mode and Effect Analysis (FMEA), a Fault Tree
Analysis (FTA) or any similar process appropriate to system safety.

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

The assessment shall consist of spot checks of selected hazards and faults
to establish that argumentation supporting the safety concept is
understandable and logical and validation plans are suitable and have
been completed.

The Technical Service may perform or may require to perform tests as
specified in paragraph 4 to verify the safety concept.]"

Insert new paragraph 3.4.4.2., to read:

['3.4.4.2.

This documentation shall describe the resistance of "The System™ to
environmental influences, e.g. climate and mechanical resistance.]™

Paragraph 4.1.1., amend to read:

["4.1.1.

Verification of the function of “The System”

cal Service shall verify “The

A ne-mean a Q a

performance-of-the-vehiclesystem The Techni

System” under non-fault conditions by randomly testing at least [10 per
cent] of the instances where a function to which this Regulation applies
can be over-ridden, as declared by the manufacturer in paragraph 3.3.4.1.
The requirements of this Regulation shall not be comprised when any
function to which this Regulation applies is overridden. shal-be-conducted

against the-manufacturer's-basic-benchmark-specification-unless this-is-subject

Paragraph 4.1.2., amend to read:

"4.1.2.

Verification of the safety concept of paragraph 3.4.

The reaction of "The System" shall—at-the-discretion—of-thetype-approval
authority; be checked under the influence of a failure in any individual unit by

applying corresponding output signals to electrical units or mechanical
elements in order to simulate the effects of internal faults within the unit. The
Technical Service shall conduct this check for at least one individual unit,
but shall not check the reaction of “The System” to multiple simultaneous
failures of individual units." [The vehicle manufacturer may propose to
the Technical Service when is the most relevant time during the
development process to perform the test, provided the system is at a
sufficient technical level reflecting the final production of the system to be
approved.]

[The Technical Service shall verify that these tests include aspects that
may have an impact on vehicle controllability and user information (HMI
aspects).]"

Insert new paragraph 5., to read:

“[5.

Reporting by technical service

13



ECE/TRANS/WP.29/GRRF/2017/27

[I1.

0.1
0.2
0.3
0.4

0.4.1

0.5

Reporting of the assessment by technical service shall be performed in
such a manner that allows traceability, e.g. versions of documents
inspected are coded and listed in the records of the technical service.

An example of a possible layout for the report from the technical service
to the type approval authority is given in the template in Part Il of this
document.]"

Example of Report Layout

Nr. 01-05
Type-Approval Procedure
Information System of the German Type-Approval Authority

General data

Vehicle make:

Type:

Idenfication mark: (if applicable)

Name and address of the manufacturer:

Name and address of the appointee:

Information folder or documentation

No.:

Date of issue:

Date of last update:

14
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1.

1.1
ment

1.2

1.3
ment

ment

21

Type-Approval Procedure
Information System of the German Type-Approval Authority

Test vehicle(s) / object(s)

General description:

Description of the control function:

ment

Description of the components:

Manufacturer’s safety concept

Manufacturer’s declaration:

N.B.: Information to be provided either here or as an attach-

General description of the complex electronic sys-
tem with its main components and functions, as well
as brief explanation of the safety concept and of the
possibility of testing the operating condition of the
system as part of the periodic technical inspections
(see, for instance, ECE Regulation 13, Annex 18,
paragraph 3.1)

N.B.: Information to be provided either here or as an attach-

Specific description of all control functions and

- list of all input and measurement variables,

- list of all output variables,
boundaries within which the system functions
(see, for instance, ECE Regulation 13, Annex
18, paragraph 3.2)

N.B.: Information to be provided either here or as an attach-

Specification (in list form) of the discrete functional
units
with their respective
- combinations of assembly in the system,
- linkages and signal flow priorities,
- information regarding the identifiability of hard-
and software (see, for instance, ECE Regula-
tion 13, Annex 18, paragraph 3.3)

N.B.: Information to be provided either here or as an attach-

The manufacturer(s) XXX has/have confirmed that the strategy chosen for the achievement of the
objectives of the “system”, assuming flawless conditions, does not interfere with the safe operation of
parts of the equipment required under this regulation (e.g. braking device) (see appendix).

15
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2.2

2.3

24

25

2.6

2.7

16

Type-Approval Procedure
Information System of the German Type-Approval Authority

Hard and Software development:

Specification of the documents in which the software devel-
opment process is described. Description/diagram of the
software development process including the software design
factors

Function in case of errors in the system:

General description of the fallback, change or shut-off func-
tions and any possible partial operation functions, including
their conditions and boundaries of their effectiveness in the
event of

any failures in the "system”

Description of the simulated malfunction

Analysis of the behavior of the “system” in case of errors:

Description of the results and confirmation by the Technical
Service that the corresponding documentation (for instance
in accordance with ECE Regulation 13, Annex 18, para-
graph 3.4.4) can be accessed by the approval authority
through the manufacturer under its reference number XXOXX.

Specification of the documents evidencing the verification of
the fault-free performance of the vehicle system in operation.

Resistance against environmental influences:

Testability of the system:

General information:
Test location:

Test date:

E.g. type and scope of tests on climate and mechanical re-
sistance and electromagnetic compatibility

Description of the possibility of testing the operating condi-
tion of the system as part of the periodic technical inspec-
tions
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2.8

Type-Approval Procedure
Information System of the German Type-Approval Authority

Comments:

Appendices:

Appendix 1: e.g. list of changes

Appendix 2: e.g. general description regarding 1.1
Appendix 3: e.g. manufacturer's declaration regarding 2.1

Final certificate
Statement of conformity

The information folder referred to under item 0.5. and the type described therein— do con-
form - to the above-mentioned test specification.

This test report consists of pages 1 to 5.

This test report may be reproduced and distributed only by the client and only in its entirety. Any
partial reproduction and publication of the test report is permissible only with the prior written ap-
proval of the test laboratory.

TEST LABORATORY

accredited by the Accreditation Office of the Federal Motor Vehicle Department,
Federal Republic of Germany

City Date

Order number

E-mail: firstname.lastname(@td.de Signature
Phone: XXX Chartered Engineer
Fax: YYY

Name (please print):

17
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Annex 8,

Paragraph 3.3., insert to read:

"3.3.

[3.3.1.

[3.3.2.

[3.3.3.

Tests for ESF

The vehicle shall be driven with activated ESF on a road with lane
markings on each side, positioned within the lane markings.

The test conditions and the vehicle speeds shall be within the operating
range of the system as declared by the manufacturer.

Further details of the tests described below shall be discussed and agreed
between the vehicle manufacturer and the technical service to adapt the
required testing to the declared use case(s) the ESF is designed to operate.

In addition, the manufacturer shall demonstrate to the satisfaction of the
Technical Service that the requirements defined in paragraph 5.1.6.2.1. to
5.1.6.2.6. are fulfilled in the whole range of the ESF operation range
(specified by the vehicle manufacturer in the system information data)
This may be achieved on the basis of appropriate documentation
appended to the test report.

Test for ESF Type a. i/ii: (unintentional lateral manoeuvre)

A target vehicle driving in the adjacent lane shall approach the vehicle
under test and one of the vehicles shall minimize their lateral distance.

The tests requirements are fulfilled if:
(a) an ESF intervention is started, and

(b)  the warnings are provided no later than the ESF intervention
starts, and

(c)  the ESF intervention does not lead the vehicle to leave its original
lane.]

Test for ESF Type a.iii: (intentional lateral manoeuvre)

The vehicle under test starts a lane change while another vehicle is driving
in the adjacent lane such that no intervention of the ESF system would
lead to a collision.

The test requirements are fulfilled if:
(@) an ESF intervention is started, and

(b)  the warnings are provided no later than the ESF intervention
starts, and

(c)  the ESF intervention does not lead the vehicle to leave its original
lane. ]

Test for ESF Type b.:

The vehicle under test shall approach an object positioned within its
trajectory. The object shall be of such size and positioned in a way that
the vehicle can pass the object without crossing the lane markings.

The tests requirements are fulfilled if:
(@) the ESF intervention avoids or mitigates the collision, and

(b)  the warnings are provided no later than the ESF intervention
starts, and
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(b)  the ESF intervention does not lead the vehicle to leave its lane.]
[3.3.4. Tests for systems able to operate in the absence of lane markings

In case any system works in absence of any lane markings the
corresponding abeve tests from sections 3.3.1. to0 3.3.3. need to be repeated
on a test track without lane markings.

These test requirements are fulfilled if,
(@) an ESF intervention is started, and

(b)  the warnings are provided no later than the ESF intervention
starts, and

(c)  the lateral offset during the manoeuvre is 0.75 m, as specified in
paragraph 5.1.6.2.2., at maximum and

(d)  the vehicle has not left the road due to the ESF intervention.]
[3.3.5. False reaction test for ESF Type b

The vehicle under test shall approach a [coloured] plastic sheet with a
thickness less than [3mm] and a length less than [2m] positioned between
the lane markings in the trajectory of the vehicle. The plastic sheet shall
be of such size and positioned in a way that the vehicle could pass the sheet
without crossing the lane markings

The test requirements are fulfilled if:

(a)  The ESF does not start any intervention.]

Insert a new paragraph 3.5 in Annex 8, to read:

"[3.5. Tests for ACSF of Category [C1] Systems
3.5.1. Lane change functional test

3.5.2. Suppression of lane change procedure test
3.5.3. Overriding test

354 Deactivation test

3.5.5. Sensor performance test

3.5.6. Sensor blindness test

3.5.7. “Engine start/run cycle test”]""

Remark: Details of the tests will be defined in fifteenth ACSF session (November
2017)"
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