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0.

2.1.

Introduction (for information)

The intention of this Regulation is to establishiform provisions for
advanced emergency braking systems (AEBS) fittetdtor vehicles of the
categories M M3, N, and N primarily used under highway conditions.

[While, in general, these vehicle categories wdhéfit from the fitting of an
advanced emergency braking system, there are aytymehere the benefit is
uncertain because they are primarily used in carditother than highway
conditions (e.g. buses with standing passengerslasses I, Il and A). In
addition, regardless from the benefit, there arb-gwups where the
installation of AEBS would be technically difficulte.g. position of the
sensor on vehicles of category G and special parpekicles, etc.).]

The system shall automatically detect a potentalérd collision, provide
the driver with a warning and activate the vehitleking system to
decelerate the vehicle with the purpose of avoidingnitigating the severity
of a collision in the event that the driver does respond to the warning.

The system shall only operate in driving situati@rtere braking will avoid
or mitigate the severity of an accident, and stele no action in normal
driving situations.

In the case of a failure in the system, the safratwn of the vehicle shall
not be endangered.

The system shall provide as a minimum an acoustimptic warning, which
may also be a sharp deceleration, so that an intiatedriver is made aware
of a critical situation.

During any action taken by the system (the warring emergency braking
phases), the driver can, at any time through aaious action, e.g. by a
steering action or an accelerator kick-down, taketrol and override the
system.

The Regulation cannot include all the traffic cdimtis and infrastructure
features in the type-approval process. Actual deonti and features in the
real world should not result in false warnings alsé braking to the extent
that they encourage the driver to switch the sysiffm

Scope and purpose
This Regulation applies to the approval of vehiadésategory M, N, M3

and N' with regard to an on-board system to avoid orgaté the severity
of a rear-end in lane collision.

Definitions

"Advanced Emergency Braking System (AEBS)" means a system which can
automatically detect a potential forward collisiand activate the vehicle

1 As defined in the Consolidated Resolution on thegfruction of Vehicles (R.E.3)
(ECE/TRANS/WP.29/78/Rev.2, paragraph 2.).
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2.2.

2.4.
2.5,

2.6.

2.7.

2.8.

2.9.

2.10.

2.11

2.12

2.13.

3.1

3.2.
3.2.1.

braking system to decelerate the vehicle with theppse of avoiding or
mitigating a collision.

"Vehicle type with regard to its Advanced Emergency Braking System" means
a category of vehicles which do not differ in sedsential respects as:

(@)  The manufacturer's trade name or mark,

(b)  Vehicle features which significantly influentiee performances of the
Advanced Emergency Braking System,

(c)  The type and design of the Advanced EmergenekiBg System.
"Subject vehicle" means the vehicle being tested

'Target " means a high volume series production passeceyeof category
M, AA saloon® or in the case of a soft target an object reptesigrn of such
a vehicle in terms of its detection characteristigmlicable to the sensor
system of the AEBS under test.

'Moving target" means a target travelling at a constant speetthénsame
direction andn the centre of the same lane of travel as thgsukehicle.

"Sationary target" means a target at standstill facing the samectiine and
positioned on the centre of the same test laneawél as the subject vehicle.

"Soft target” means a target that will suffer minimum damagel @ause
minimum damage to the subject vehicle in the ewvéatcollision.

"Callision warning phase" means the phase directly preceding the emergency
braking phase, during which the AEBS warns the airiof a potential
forward collision.

'Emergency braking phase” means the phase starting when the AEBS emits a
braking demand for at least 4 m/s? deceleratiaineéoservice braking system
of the vehicle.

‘Common space” means an area on which two or more informatiarcfions
(e.g. symbol) may be displayed, but not simultasgou

"Salf-check" means an integrated function that checks forstesy failure on
a semi-continuous basis at least while the sysseative.

"Time to collision (TTC)" means the value of time obtained by dividing the
distance between the subject vehicle and the tdrgehe relative speed of
the subject vehicle and the target, at an instatitrie.

Application for approval

The application for approval of a vehicle typith regard to the Advanced
Emergency Braking System shall be submitted byvéfgcle manufacturer
or by his authorized representative.

It shall be accompanied by the documents mieadi below in triplicate:

A description of the vehicle type with regjao the items mentioned in
paragraph 2.3., together with a documentation ggekehich gives access to
the basic design of the AEBS and the means by wihihlinked to other
vehicle systems or by which it directly controlstmut variables. The
numbers and/or symbols identifying the vehicle tgpall be specified.
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3.3.

4.1.

4.2.

4.3.

4.4,

4.4.1.

4.4.2.

4.5,

4.6.
4.7.

5.1.

5.1.1.

A vehicle representative of the vehicle typ&é¢ approved shall be submitted
to the Technical Service conducting the approvstkte

Approval

If the vehicle type submitted for approval quant to this Regulation meets
the requirements of paragraph 5. below, approvathaf vehicle shall be
granted.

An approval number shall be assigned to eagple &approved; its first
two digits (00 for the Regulation in its initialrfo) shall indicate the series of
amendments incorporating the most recent majornieah amendments
made to the Regulation at the time of issue of dpproval. The same
Contracting Party shall not assign the same nurttbtre same vehicle type
equipped with another type of AEBS, or to anotharigle type.

Notice of approval or of refusal or withdravedl approval pursuant to this
Regulation shall be communicated to the Partiethéo Agreement which
apply this Regulation by means of a form conformiogthe model in

Annex 1 and documentation supplied by the appliteing in a format not
exceeding A4 (210 x 297 mm), or folded to that fatmand on an
appropriate scale or electronic format.

There shall be affixed, conspicuously and imeadily accessible place
specified on the approval form, to every vehiclafooming to a vehicle type
approved under this Regulation, an internationgireyal mark conforming

to the model described in Annex 2, consisting of:

a circle surrounding the letter "E" followby the distinguishing number of
the country which has granted approtal

the number of this Regulation, followed g tletter "R", a dash and the
approval number to the right of the circle presedibin paragraph 4.4.1.
above.

If the vehicle conforms to a vehicle type awed under one or more other
Regulations, annexed to the Agreement, in the cpumhich has granted

approval under this Regulation, the symbol presdilin paragraph 4.4.1.
need not be repeated; in such a case, the Regukatid approval numbers
and the additional symbols shall be placed in gatttolumns to the right of

the symbol prescribed in paragraph 4.4.1. above.

The approval mark shall be clearly legible badndelible.

The approval mark shall be placed close twnathe vehicle data plate.

Specifications

General

Any vehicle fitted with an AEBS complyingttvithe definition of paragraph
2.1.1. shall meet the performance requirementsagwed in paragraphs 5.1.

2 As defined in the Consolidated Resolution on thegfruction of Vehicles (R.E.3)
(ECE/TRANS/WP.29/78/Rev.2, Annex 1).
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51.2.

5.1.3.

5.2.
5.2.1.
5.2.1.1.

5.2.1.2.

5.2.1.2.1.

5.2.1.3.

5.2.2.

5.2.3.

5.2.4.

5.3.
53.1.

5.3.2.

to 5.6.2. of this Regulation and shall be equippétt an anti-lock braking
function in accordance witthe performance requirements of Annex 13 of
Regulation No. 13 and a Vehicle Stability Functianaccordance with the
performance requirements of Annex 21 of Regulaioril3].

The effectiveness of the AEBS shall not dheeasely affected by magnetic or
electrical fields. This shall be demonstrated bynptiance with Regulation
No. 10, 03 Series of Amendments.

Conformity with the safety aspects of compétectronic control systems
shall be shown by meeting the requirements of Arhex

Performance requirements
The system shall provide the driver withrappate warning(s) as below:

A collision warning when the AEBS has degd the possibility of a collision
with a preceding vehicle of category M, N or O lre tsame lane which is
travelling at a slower speed, has slowed to adrai$ stationary having not
being identified as moving. The warning shall be sggecified in
paragraph 5.5.1.

A failure warning when there is a failurethe AEBS that prevents the
requirements of this Regulation of being met. Tharning shall be as
specified in paragraph 5.5.4.

There shall not be an appreciable tinterval between each AEBS self-
check, and subsequently there shall not be an ecippte delay in

illuminating the warning signal, in the case of alectrically detectable
failure.

A deactivation warning, if the vehicleeguipped with a means to manually
deactivate the AEBS, shall be given when the systemteactivated. This
shall be as specified in paragraph 5.4.2.

Subsequent to the warning(s) of paragraghlAi., and subject to the
provisions of paragraphs 5.3.1. to 5.3.3., therallshe an [emergency
braking / deceleration] phase having the purpossigiificantly decreasing
the speed of the subject vehicle. This shall béetesnh accordance with
paragraphs 6.4. and 6.5.

The system shall be active at least withenwehicle speed range of 15 km/h
up to the maximum design speed of the vehicle, andll vehicle load
conditions, unless manually deactivated as pergpaph 5.4.

The system shall be designed to minimizegdreeration of collision warning
signals and to avoid autonomous braking in situatiwhere the driver would
not recognize an impending forward collision. Thi&ll be demonstrated in
accordance with paragraph 6.8.

Interruption by the driver

The AEBS may provide the means for the drieeinterrupt the collision

warning phase. However, when a vehicle brakingesyss used to provide a
haptic warning, the system shall provide the drivéh a means to interrupt
the warning braking.

The AEBS shall provide the means for theedrto interrupt the emergency
braking phase.
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5.3.3.

5.4.

54.1.

5.4.2.

5.5.

5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

5.6.

5.6.1.

In both cases above, this interruption maynitiated by any positive action
(e.g. kick-down, operating the direction indicatantrol) that indicates that

the driver is aware of the emergency situation. Vhhicle manufacturer

shall provide a list of these positive actionshe technical service at the time
of type approval and it shall be annexed to theregsort.

When a vehicle is equipped with a means tetdede the AEBS function,
the following conditions shall apply as appropriate

The AEBS function shall be automaticallynstated at the initiation of each
new ignition cycle.

A constant optical warning signal shall mfiothe driver that the AEBS
function has been deactivated. The yellow warningnad specified in
paragraph 5.5.4. may be used for this purpose.

Warning indication

The collision warning referred to in pargdr®.2.1.1. shall be provided by at
least two modes selected from acoustic, haptigptcal.

The timing of the warning signals shall be sucht ttieey provide the
possibility for the driver to react to the risk abllision and take control of
the situation, and shall also avoid nuisance ferdtiver by too early or too
frequent warnings. This shall be tested in accarelamith the provisions of
paragraphs 6.4.2. and 6.5.2.

A description of the warning indication atitk sequence in which the
collision warning signals are presented to theatrshall be provided by the
vehicle manufacturer at the time of type-approvad aecorded in the test
report.

Where an optical means is used as parteo€dliision warning, the optical
signal may be the flashing of the failure warninignal specified in
paragraph 5.5.4.

The failure warning referred to in paragrdpB.1.2. shall be a constant
yellow optical warning signal.

Each AEBS optical warning signal shall bevated either when the ignition
(start) switch is turned to the "on" (run) positionwhen the ignition (start)
switch is in a position between the "on" (run) dstrt" that is designated by
the manufacturer as a check position (initial systgpower-on)). This
requirement does not apply to warning signals shiovencommon space.

The optical warning signals shall be visigen by daylight; the satisfactory
condition of the signals must be easily verifialple the driver from the
driver's seat.

When the driver is provided with an optiealrning signal to indicate that
the AEBS is temporarily not available, for examglee to inclement weather
conditions, the signal shall be constant and yeliowcolour. The failure
warning signal specified in paragraph 5.5.4. mayded for this purpose.

Provisions for the periodic technical inspeati

At a periodic technical inspection it shHadl possible to confirm the correct
operational status of the AEBS by a visible obsgoweof the failure warning
signal status, following a "power-ON" and amylb check.
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5.6.2.

6.1.

6.1.1.

6.1.2.
6.1.3.

6.1.4
6.2.

6.2.1.

6.3.

6.3.1.

6.3.2.

6.4.

6.4.1.

In the case of the failure warning signal beingaircommon space, the
common space must be observed to be functional mrithe failure warning
signal status check.

At the time of type-approval, the means tmtgrt against simple
unauthorized modification of the operation of trelure warning signal
chosen by the manufacturer shall be confidentilityined.

Alternatively, this protection requirement is flifld when a secondary
means of checking the correct operational statikseoAEBS is available.

Test procedure

Test conditions

The test shall be performed on a flat, dopccete or asphalt surface
affording good adhesion.

The ambient temperature shall be betweeh&3id 45° C.

The horizontal visibility range shall allothe target to be observed
throughout the test.

The tests shall be performed when there isind liable to affect the results.
Vehicle conditions
Test weight

The vehicle shall be tested in a condition of ltade agreed between the
manufacturer and the Technical Service. No altenashall be made once the
test procedure has begun.

Test targets

The target used for the tests shall be alaedpigh volume series production
passenger car of category M1 AA saloon, or altérelt a "soft target"
representative of such a vehicle in terms of ientilication characteristics
applicable to the sensor system of the AEBS ureks? t

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

Warning and activation test with a stationarget

The subject vehicle shall approach theastatiy target in a straight line for at
least two seconds prior to the functional parthef test with a subject vehicle
to target centreline offset of not more than 0.5 m.

The functional part of the test shall start whes $ubject vehicle is travelling
at a speed of 80+ 2 km/h and is at a distancet ¢dest 120 m from the
target.

From the start of the functional part until therm®f collision there shall be
no adjustment to any subject vehicle control by dnger other than slight
steering adjustments to counteract any drifting.

3 The identification characteristics of the sofgetrshall be agreed upon between the Technicaicgerv
and the vehicle manufacturer as being equivaleatgassenger car of category MA saloon
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6.4.2.

6.4.2.1.

6.4.2.2.

6.4.2.3.

6.4.3.

6.4.4.

6.4.5.

6.5.
6.5.1.

6.5.2.

6.5.2.1.

6.5.2.2.

6.5.2.3.

The timing for the collision warning modesferred to in paragraph 5.5.1.
shall comply with the following:

At least one haptic or acoustic warning mode sbalprovided no later than
the value specified in Table | Column B of Annexb@fore the start of the
emergency braking phase.

At least two warning modes shall be pregicho later than the value
specified in Table | Column C of Annex 3, before #tart of the emergency
braking phase.

Any speed reduction during the warning sphashall not exceed either
15 km/h or 30% of the total subject vehicle speeduction, whichever is
higher.

The collision warning phase shall be folldwgy the emergency braking
phase.

The total speed reduction of the subjectclelat the time of the impact with
the stationary target shall be not less than tHeevapecified in Table |
Column D of Annex 3.

The emergency braking phase shall not befidre a TTC equal to or less
than 3.0 seconds.

Compliance shall be verified by either actual measient during the test or
using documentation provided by the vehicle martufec, as agreed
between the Technical Service and the vehicle naetuifer.

Warning and activation test with a moving &rg

The subject vehicle and the moving targetl sfavel in a straight line, in the
same direction, for at least two seconds prioh&ftinctional part of the test,
with a subject vehicle to target centreline offsiehot more than 0.5m.

The functional part of the test shall start witle subject vehicle travelling at
a speed of 80 £ 2 km/h, the moving target at spgdtle value specified in
Table | Column H of Annex 3, and a separation distaof at least 120 m
between them.

From the start of the functional part of the tastil the subject vehicle comes
to a speed equal to that of the target there di®mlho adjustment to any
subject vehicle control by the driver other thagtgl steering adjustments to
counteract any drifting.

The timing for the collision warning modeserred to in paragraph 5.5.1.
shall comply with the following:

At least one haptic or acoustic warninglenshall be provided no later than
the value specified in Table | Column E of Annexogfore the start of the
emergency braking phase.

At least two warning modes shall be pregicho later than the value
specified in Table | Column F of Annex 3, before gtart of the emergency
braking phase.

Any speed reduction during the warning sehahall not exceed either
15 km/h or 30 per cent of the total subject vehsgeed reduction, whichever
is higher.
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6.5.3.

6.5.4.

6.6.

6.6.1.

6.6.2.

6.7.

6.7.1.

6.8.

6.8.1.

6.8.2.

6.8.3.

The emergency braking phase shall restiitersubject vehicle not impacting
the moving target.

The Emergency braking phase shall not befdre a TTC equal to or less
than 3.0 seconds.

Compliance shall be verified by either actual measient during the test or
using documentation provided by the vehicle martufec, as agreed
between the Technical Service and the vehicle nzeturfer.

Failure detection test

Simulate an electrical failure, for examipledisconnecting the power source
to any AEBS component alisconnecting any electrical connection between
AEBS components. When simulating an AEBS failurdther the electrical
connections for the driver warning signal of paggdr 5.5.4. nor the optional
manual AEBS deactivation control of paragraph Shéll be disconnected.

The failure warning signal mentioned in gaaph 5.5.4. shall be activated
and remain activated not later than 10 seconds #ite vehicle has been
driven at a speed greater than 15 km/h and beivated immediately after a
subsequent ignition "off" ignition "on" cycle witthe vehicle stationary as
long as the simulated failure exists.

Deactivation test

For vehicles equipped with means to dedetittee AEBS, turn the ignition
(start) switch to the "on" (run) position and déezte the AEBS. The
warning signal mentioned in paragraph 5.4.2. shallactivated. Turn the
ignition (start) switch to the "off" position. Agai turn the ignition (start)
switch to the "on" (run) position and verify thdtet previously activated
warning signal is not reactivated, thereby indiogtihat the AEBS has been
reinstated as specified in paragraph 5.4.1. Ifignéion system is activated
by means of a "key", the above requirement shallfuélled without
removing the key.

False reaction test

Two stationary vehicles, of category MA saloon, shall be positioned:
(@) soasto face in the same direction of traseha subject vehicle,
(b)  with a distance of 4.5 m between tllem

(c)  with the rear of each vehicle aligned with ttber.

The subject vehicle shall travel for a distof at least 60 m, at a constant
speed of 50 £ 2 km/h to pass centrally betweeitvtioestationary vehicles.

During the test there shall be no adjustment of suyject vehicle control
other than slight steering adjustments to countenag drifting.

The AEBS shall not provide a collision waiand shall not initiate the
emergency braking phase.

“ The point of reference of each stationary veHioteestablishing the distance between the two
stationary vehicles, shall be determined in acawdavith ISO 612-1978
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7.

7.1.

7.1.1.

7.1.2.

7.2.

7.3.

8.1.

8.2.

8.3.

9.1

9.2.

10.

Modification of vehicle type and extension of
approval

Every modification of the vehicle type as defi in paragraph 2.3. above
shall be notified to the Type Approval Authority iwzh approved the vehicle
type. The Type Approval Authority may then either:

consider that the modifications made dohexte an adverse effect on the
conditions of the granting of the approval and geanextension of approval;

consider that the modifications made affeetconditions of the granting of
the approval and require further tests or additichacks before granting an
extension of approval.

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgdap. above to the
Contracting Parties to the Agreement which appiy Regulation.

The Type Approval Authority shall inform théher Contracting Parties of
the extension by means of the communication formickvhappears in
Annex 1 to this Regulation. It shall assign a $erianber to each extension,
to be known as the extension number.

Conformity of production

Procedures concerning conformity of producsball conform to the general
provisions defined in Appendix 2 to the Agreement
(E/ECE/324-E/ECE/TRANS/505/Rev.2) and meet the ofeihg
requirements:

A vehicle approved pursuant to this Regulasball be so manufactured as
to conform to the type approved by meeting the irequents of paragraph 5.
above;

The Type Approval Authority which has grangggproval may at any time
verify the conformity of control methods applicaliteeach production unit.
The normal frequency of such inspections shallimeevery two years.

Penalties for non-conformity of production

The approval granted in respect of a vehighe pursuant to this Regulation
may be withdrawn if the requirements laid down arggraph 8. above are
not complied with.

If a Contracting Party withdraws an approvahad previously granted, it
shall forthwith so notify the other Contracting fes applying this
Regulation by sending them a communication formfawning to the model
in Annex 1 to this Regulation.

Production definitely discontinued

If the holder of the approval completely ceaseamtanufacture a type of
vehicle approved in accordance with this Regulatien shall so inform the
Type Approval Authority which granted the approvahich in turn shall
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11.

forthwith inform the other Contracting Parties e tAgreement applying this
Regulation by means of a communication form confogrto the model in
Annex 1 to this Regulation.

Names and addresses of the Technical Services
responsible for conducting approval tests and of
Type Approval Authorities

The Contracting Parties to the Agreement applyinig Regulation shall
communicate to the United Nations Secretariat thmes and addresses of
the Technical Services responsible for conductipgreval tests and of the
Type Approval Authorities which grant approval amd which forms
certifying approval or extension or refusal or wlithwal of approval are to
be sent.

11
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Annex 1
Communication
(Maximum format: A4 (210 x 297 mm))
issued by : Name of administration:
Concerning? APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED
of a type of vehicle with regard to the advancedeyancy braking system pursuant to
Regulation No. XXX
F Y o] o] oY= 1IN 1 o TSR Extension NO.......ccccceeeeen...
O = (o (=T 1 4 P o o T TSSO PP PP UP PRI
P22 B Y/ o L= Vg o I (= o (= o F= T 0 =T () S
3. Name and address of ManUaCUrEr: .........cceeiiiiiiiiiiic e
4. If applicable, name and address of manufacturepresentative:...........c.cccceveevviiieeeeennn.
5.  Brief description Of VENICIE: .........oii e
6. Data to enable the identification of the typ@BBS ............cccccviiiiiiiiiiiiiiiii e
7. Date of submission of vehicle for approvali...........cccveiiiiiiiiii e
8. Technical Service performing the approval teStS.......coovvvvvieeiieiiiii e,
9. Date of report issued by that SEIVICE: ......cuciiiiiiiiiiiiei e
10.  Number of reportissued by that SEIVICE: .........ovviiiiiiiiiei s
11.  Approval with regard to the AEBS is granteflfsed? ...............cccovevevieeeceeerereeeeeenns
I e - (o =TT PO PP PPPPPTPPPPRP
L3, DAEI i ———————— e e e e e e e
S o = 1=

® Distinguishing number of the country which haarged/extended/refused/withdrawn an approval
(see approval provisions in the Regulation).
® Delete what does not apply.

12
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15.

16.

Annexed to this communication are the follayvtocuments, bearing the approval number indicated
above:

List of the positive actions enabling the dritv@interrupt the braking phase..............cn..
Description of the AEBS warning Strategy ......ccuueeiieiriiiiiiiieeeeiiiiiecee e
Details which enable the targets to be speclfigdentified..............ccceeeeiiiiiiiiiecccie

AANY TEIMATKS. . .utiiieesiiiiteeee e e e i+ e 2ttt e e e s ek bbbt et e e e e sa bttt e e s aassbeeeeeeeeannnbsbeeeesaabbbbenas

13
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Annex 2

Arrangements of approval marks

(see paragraphs 4.4. to 4.4.2. of this Regulation)

A
23 a2

XXXR -00185 v a3

a =8 mm min

The above approval mark affixed to a vehicle shtivas the vehicle type concerned
has been approved in Belgium (E6) with regard t® #EBS pursuant to Regulation
No. XXX. The first two digits of the approval numbedicate that the approval was
granted in accordance with the requirements of Réign No. XXX in its original form.

14
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Annex 3
"Warning and activation test requirements — pass/favalues
A B | c | D E | F ] G | H
Stationary target Moving target
Timing of warning modeg  Speed Timing of warning modes Speed | Target speed
Atleastl | Atleast2 | reduction | Atleastl | Atleast2 | reduction |(ref. paragrap
haptic or (ref. (ref. haptic or (ref. (ref. 6.5.1.)
acoustic paragraph| paragraph| acoustic | paragraph| paragraph
(ref. pargraph 6.4.2.2)) 6.4.4.) (ref. 6.5.2.2) 6.5.3.)
6.4.2.1.) paragraph
6.5.2.1.)
Mzand Ny [Not later thar |[Not later  [Not less tha|Not later tha|Not later thalNo impac |32 £ 2km/h 1
(1.12.19 11 4 5. before than0.8s. [10 km/h [1.4s. before0.8 s. before
the start of  |before the he start of [the start of
emergency [start of emergency [emergency
braking phaseemergency braking braking phage
braking phase
phase
N,>8t Not later han |Not later  [Not less thalNot later tha|Not later tha[No impac  [32 + 2km/h 2
13,14 1.4 s. before than 0.8s. |10 km/h  [1.4 s] beford0.8 s. before
the start of  |before the the start of [the start of
emergency [start of emergency [emergency
braking phasefemergency braking braking phage
braking phase
phase]
N,=8t |[[No restriction[[No [0 km/h®]  [No time [Not later [0 km/h [32 + 2km/h] 3
and M, regarding restriction restriction] than 1.4 s.
(31, 18] timing and  [regarding before the
warning modetiming and start of
il warning emergency
modes| braking phage
or or or or ] or or
[ 1 [ ] [ | [ | : or | [ ] [ |

! Vehicles with pneumatic-hydraulic braking systenok are subject to the requirements of row 2

2 Vehicles of category Mwith hydraulic braking system are subject to guirements of row 3.

3 Vehicles with pneumatic braking system are sulijetie requirements of row 1.

[ Applicable only to vehicles with pneumatic reareaglispension.]

5 Reservation from J for light MN, vehicles.

& For zero speed reduction, the start of the emesgeraking phase is time to collision. In this ggsragraph 6.4.3. does not
apply.

b Speed reduction optional.

¢ For zero speed reduction, the start of the emeygeraking phase is time to collision.

4 In this case, paragraph 6.5.3. does not applge@peduction optional.
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Special requirements to be applied to the safepspects of
complex electronic vehicle control systems

1.

2.1.

2.2.

2.3.

2.4,

General

This annex defines the special requirements fouh@ntation, fault strategy
and verification with respect to the safety aspeaftsComplex electronic
vehicle control systems (definition 2.3. below) fas as this Regulation is
concerned.

This annex may also be called, by special pardgrap this Regulation, for
safety related functions which are controlled célonic system(s).

This annex does not specify the performance @itier "The System" but
covers the methodology applied to the design psoessl the information
which must be disclosed to the Technical Servia, Type Approval
purposes.

This information shall show that "The System" exgp, under normal and
fault conditions, all the appropriate performan@guirements specified
elsewhere in this Regulation.

Definitions
For the purposes of this annex,

"Safety concept” is a description of the measures designed ineoslystem,
for example within the electronic units, so as ddrass system integrity and
thereby ensure safe operation even in the eveant efectrical failure.

The possibility of a fall-back to partial operatior even to a back-up system
for vital vehicle functions may be a part of théesg concept.

"Electronic control system" means a combination of units, designed to co-
operate in the production of the stated vehiclgrobrfiunction by electronic
data processing.

Such systems, often controlled by software, ar# from discrete functional
components such as sensors, electronic controk wnid actuators and
connected by transmission links. They may includecmanical, electro-
pneumatic or electro-hydraulic elements.

"The System”, referred to herein, is the one for which typ@rawal is being
sought.

"Complex electronic vehicle control systems' are those electronic control
systems which are subject to a hierarchy of coritrolvhich a controlled
function may be over-ridden by a higher level elatic control
system/function.

A function which is over-ridden becomes part of tieenplex system.

'Higher-level control" systems/functions are those which employ addition
processing and/or sensing provisions to modify elehibehaviour by
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2.5.

2.6.

2.7.

2.8.

3.1.1.

commanding variations in the normal function(s) tbé vehicle control
system.

This allows complex systems to automatically chatigér objectives with a
priority which depends on the sensed circumstances.

'Units" are the smallest divisions of system componenkschv will be
considered in this annex, since these combinatd@nsomponents will be
treated as single entities for purposes of idemifon, analysis or
replacement.

"Transmission links" are the means used for inter-connecting disteithutnits
for the purpose of conveying signals, operating dstan energy supply.

This equipment is generally electrical but maysame part, be mechanical,
pneumatic, hydraulic or optical.

'Range of control” refers to an output variable and defines the eaager
which the system is likely to exercise control.

'‘Boundary of functional operation" defines the boundaries of the external
physical limits within which the system is ablenbaintain control.

Documentation
Requirements

The manufacturer shall provide a documentatiorkgge which gives access
to the basic design of "The System" and the megnstich it is linked to
other vehicle systems or by which it directly cofgroutput variables.

The function(s) of "The System" and the safetycemt, as laid down by the
manufacturer, shall be explained.

Documentation shall be brief, yet provide evidertbat the design and
development has had the benefit of expertise fribthe system fields which
are involved.

For periodic technical inspections, the documéstiashall describe how the
current operational status of "The System" canheked.

Documentation shall be made available iargsp

(@  The formal documentation package for the apgrosontaining the
material listed in Section 3 (with the exceptiontloét of paragraph
3.4.4.) which shall be supplied to the technicalise at the time of
submission of the type approval application. Thi lae taken as the
basic reference for the verification process setioyparagraph 4. of
this annex.

(b)  Additional material and analysis data of paaggr 3.4.4., which shall
be retained by the manufacturer, but made opemgmection at the
time of type approval.

Description of the functions of "The System"

A description shall be provided which gives a dempxplanation of all the
control functions of "The System" and the methoadpleyed to achieve the
objectives, including a statement of the mecharg$rh§ which control is
exercised.

17
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3.2.1.

3.2.2.

3.2.3.

3.3.
3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.5.1.

A list of all input and sensed variableslisha provided and the working
range of these defined.

A list of all output variables which are tmtied by "The System" shall be
provided and an indication given, in each casewbéther the control is
direct or via another vehicle system. The rangeouoitrol (see paragraph 2.7.
of this annex) exercised on each such variabld bhalefined.

Limits defining the boundaries of functiomgeration (see paragraph 2.8. of
this annex) shall be stated where appropriategtesy performance.

System layout and schematics
Inventory of components

A list shall be provided, collating all the unit§ 6The System" and
mentioning the other vehicle systems which are eged achieve the control
function in question.

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

Functions of the units

The function of each unit of "The System" shalldwglined and the signals
linking it with other Units or with other vehiclgystems shall be shown. This
may be provided by a labelled block diagram or otehematic, or by a
description aided by such a diagram.

Interconnections

Interconnections within "The System" shall be shdw a circuit diagram for

the electric transmission links, by an optical-filmkagram for optical links,

by a piping diagram for pneumatic or hydraulic #assion equipment and
by a simplified diagrammatic layout for mechanidakages.

Signal flow and priorities

There shall be a clear correspondence between trasamission links and
the signals carried between units.

Priorities of signals on multiplexed data pathalisie stated, wherever
priority may be an issue affecting performance afety as far as this
Regulation is concerned.

Identification of units

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

Where functions are combined within a single Wmiindeed within a single
computer, but shown in multiple blocks in the blatiggram for clarity and
ease of explanation, only a single hardware idieatibn marking shall be
used.

The Manufacturer shall, by the use of this idédtion, affirm that the
equipment supplied conforms to the correspondirayaent.

The identification defines the hardward aaftware version and, where the
latter changes such as to alter the function ofittieas far as this Regulation
is concerned, this identification shall also bergied.
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3.4.
3.4.1.

3.4.2.

3.4.3.

3.4.3.1.

3.4.3.2.

3.4.3.3.

3.4.4.

3.4.4.1.

Safety concept of the manufacturer

The Manufacturer shall provide a statemehmchvaffirms that the strategy
chosen to achieve "The System" objectives will notder non-fault

conditions, prejudice the safe operation of systerhich are subject to the
prescriptions of this Regulation.

In respect of software employed in "The &yt the outline architecture
shall be explained and the design methods and tsed shall be identified.
The Manufacturer shall be prepared, if requiredshiow some evidence of
the means by which they determined the realisatibthe system logic,
during the design and development process.

The Manufacturer shall provide the techn@ma#thorities with an explanation
of the design provisions built into "The System" a@® to generate safe
operation under fault conditions. Possible desigovigions for failure in
"The System" are for example:

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

In case of a failure, the driver shall be warnedeixample by warning signal
or message display. When the system is not desstivay the driver, e.g. by
turning the Ignition (run) switch to "off", or bywétching off that particular
function if a special switch is provided for thatrpose, the warning shall be
present as long as the fault condition persists.

If the chosen provision selects a papgaformance mode of operation under
certain fault conditions, then these conditiondldfestated and the resulting
limits of effectiveness defined.

If the chosen provision selects a secdratk-up) means to realize the
vehicle control system objective, the principles tife change-over
mechanism, the logic and level of redundancy ang lault in back-up
checking features shall be explained and the iagulimits of back-up
effectiveness defined.

If the chosen provision selects the remotahe higher level function, all
the corresponding output control signals assocaigdthis function shall be
inhibited, and in such a manner as to limit thesiéon disturbance.

The documentation shall be supported, byamaalysis which shows, in
overall terms, how the system will behave on theuoence of any one of
those specified faults which will have a bearing w@ahicle control
performance or safety.

This may be based on a Failure Mode and Effectysim(FMEA), a Fault
Tree Analysis (FTA) or any similar process appragito system safety
considerations.

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

This documentation shall itemize the patans being monitored and shall
set out, for each fault condition of the type deéirin paragraph 3.4.4. above,
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4.1.1.

4.1.2.

the warning signal to be given to the driver andiorservice/technical
inspection personnel.

Verification and Test

The functional operation of "The System", a&l lout in the documents
required in paragraph 3., shall be tested as fallow

Verification of the function of "The System"

As the means of establishing the normal operatienals, verification of the
performance of the vehicle system under non-favibddions shall be
conducted against the manufacturer's basic benshspcification unless
this is subject to a specified performance testpag of the approval
procedure of this or another Regulation.

Verification of the safety concept of paggdr 3.4.

The reaction of "The System" shall, at the disorebf the Type Approval
Authority, be checked under the influence of auialin any individual unit
by applying corresponding output signals to eleatriunits or mechanical
elements in order to simulate the effects of iraefaults within the unit.

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




