Annex 16

Compatibility between towing vehicles and trailers with respect to 1SO 11992 data
communications

1. General

1.1. The requirements of this Annex shall only apply to towing vehicles and trailers
equipped with an electric control line as defined in paragraph 2.24. of the Regulation.
1.2. The ISO 7638 connector provides a power supply for the braking system or anti-lock
braking system of the trailer. In the case of vehicles equipped with an electric control line
as defined in paragraph 2.24. of the Regulation this connector also provides a data
communication interface via Pins 6 and 7 - see paragraph 5.1.3.6. of the Regulation.

1.3. This Annex defines requirements applicable to the towing vehicle and trailer with
respect to the support of messages defined within 1SO 11992-2:2003 including
Amd.1:2007.

2. The parameters defined within 1SO 11992-2:2003 including Amd.1:2007 that are
transmitted by the electric control line shall be supported as follows:

2.1. The following functions and associated messages are those specified within this
Regulation that shall be supported by the towing vehicle or trailer as appropriate:

2.1.1. Messages transmitted from the towing vehicle to the trailer:

1SO 11992-2:2003
Reference

Regulation No. 13

Function / Parameter Reference

Service/secondary brake
demand value

Annex 10, paragraph

EBS11 Byte 3-4 31.32.

Two electrical circuits brake
demand value

Regulation No. 13,

EBS12 Byte 3 Bit 1-2 paragraph 5.1.3.2.

Regulation No. 13,

Pneumatic control line paragraph 5.1.3.2.

EBS12 Byte 3 Bit 5-6

2.1.2. Messages transmitted from the trailer to the towing vehicle:
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Function / Parameter

VDC Active / passive

Vehicle electrical supply
sufficient / insufficient

Red warning signal request

Supply line braking request

Stop lamps request

Vehicle pneumatic supply
sufficient / insufficient

2.2. When the trailer transmits the following messages, the towing vehicle shall provide a

warning to the driver:

Function / Parameter

VDC Active / Passive!

Red warning signal request

1SO 11992-2:2003
Reference

EBS21 Byte 2 Bit 1-2

EBS22 Byte 2 Bit 1-2

EBS22 Byte 2 Bit 3-4

EBS22 Byte 4 Bit 3-4

EBS22 Byte 4 Bit 5-6

EBS23 Byte 1 Bit 7-8

1SO 11992-2:2003
Reference

Regulation No. 13 Reference

Annex 21, paragraph 2.1.6.

Regulation No. 13, paragraph
5.2.2.20.

Regulation No. 13, paragraphs
5.2.2.15.2.1.,5.2.2.16. and
5.2.2.20.

Regulation No. 13, paragraph
5.2.2.15.2.

Regulation No. 13, paragraph
5.2.2.22.1.

Regulation No. 13, paragraph
5.2.2.16.

Driver Warning Required

EBS21 Byte 2 Bit 1-2 |Annex 21, paragraph 2.1.6.

EBS22 Byte 2 Bit 3-4
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Amd.1:2007 is defined within this Regulation as Vehicle Stability Function - see paragraph
2.34. of the Regulation.

2.3. The following messages defined in ISO 11992-2:2003 including Amd.1:2007 shall be
supported by the towing vehicle or trailer:

2.3.1. Messages transmitted from the towing vehicle to the trailer:

No messages currently defined.

2.3.2. Messages transmitted from the trailer to the towing vehicle:

Function / Parameter 1SO 11992-2:2003 Reference

Vehicle service brake active / passive EBS22 Byte 1, Bit 5-6

Braking via electric control line supported EBS22 Byte 4, Bit 7-8

Geometric data index EBS24 Byte 1

Geometric data index content EBS24 Byte 2
2.4. The following messages shall be supported by the towing vehicle or trailer as
appropriate when the vehicle is installed with a function associated with that parameter:

2.4.1. Messages transmitted from the towing vehicle to the trailer:

Function / Parameter 1SO 11992-2:2003 Reference

Vehicle type EBS11 Byte 2, Bit 3-4

VDC (Vehicle Dynamic Control) Active / passive’ |[EBS11 Byte 2, Bit 5-6

Brake demand value for front or left side of vehicle EBS11 Byte 7

Brake demand value for rear or right side of vehicle EBS11 Byte 8
ROP (Roll Over Protection) system enabled/disabled® |EBS12 Byte 1, Bit 3-4

YC (Yaw Control) system enabled/disabled* EBS12 Byte 1, Bit 5-6
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Enable/disable trailer ROP (Roll Over Protection)
EBS12 Byte 2, Bit 1-2
system3

Enable/disable trailer YC (Yaw Control) system® EBS12 Byte 2, Bit 3-4

Traction help request RGEL11 Byte 1, Bit 7-8
Lift axle 1 - position request RGEL11 Byte 2, Bit 1-2
Lift axle 2 - position request RGEL11 Byte 2, Bit 3-4
Steering axle locking request RGEL11 Byte 2, Bit 5-6
Seconds TD11 Byte 1
Minutes TD11 Byte 2
Hours TD11 Byte 3
Months TD11 Byte 4
Day TD11 Byte 5
Year TD11 Byte 6
Local minute offset TD11 Byte 7
Local hour offset TD11 Byte 8

2V/DC (Vehicle Dynamic Control) as defined within 1SO 11992-2:2003 including
Amd.1:2007 is defined within this Regulation as Vehicle Stability Function - see paragraph
2.34. of the Regulation.

® ROP (Roll Over Protection) as defined within 1SO 11992-2:2003 including Amd.1:2007
is defined within this Regulation as Roll-Over Control - see paragraph 2.34.2.2. of the
Regulation.

4YC (Yaw Control) as defined within 1SO 11992-2:2003 including Amd.1:2007 is defined
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within this Regulation as Directional Control - see paragraph 2.34.2.1. of the Regulation.

2.4.2. Messages transmitted from the trailer to the towing vehicle:

Function / Parameter

Support of side or axle wise brake force

distribution

Wheel based vehicle speed

Lateral acceleration

Vehicle ABS active / passive

Amber warning signal request
Vehicle type

Loading ramp approach assistance
Axle load sum

Tyre pressure sufficient / insufficient
Brake lining sufficient / insufficient
Brake temperature status

Tyre / wheel identification (pressure)
Tyre / wheel identification (lining)
Tyre / wheel identification (temperature)
Tyre pressure (actual tyre pressure)
Brake lining

Brake temperature

Brake cylinder pressure first axle left wheel

1SO 11992-2:2003 Reference

EBS21 Byte 2, Bit 3-4

EBS21 Byte 3-4
EBS21 Byte 8

EBS22 Byte 1, Bit 1-2
EBS22 Byte 2, Bit 5-6
EBS22 Byte 3, Bit 5-6
EBS22 Byte 4, Bit 1-2
EBS22 Byte 5-6
EBS23 Byte 1, Bit 1-2
EBS23 Byte 1, Bit 3-4
EBS23 Byte 1, Bit 5-6
EBS23 Byte 2

EBS23 Byte 3

EBS23 Byte 4

EBS23 Byte 5

EBS23 Byte 6

EBS23 Byte 7

EBS25 Byte 1
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Brake cylinder pressure first axle right wheel EBS25 Byte 2 TVU—F ) X —E, F1HE A EBS25 /31 k2

Brake cylinder pressure second axle left wheel EBS25 Byte 3 TL—x% U A= B2 #HE, iy | EBS25 N1 b3

Brake cylinder pressure second axle right wheel ~ |[EBS25 Byte 4 TL—%v ) o H—E, B2 B, LR EBS25 3A k4

Brake cylinder pressure third axle left wheel EBS25 Byte 5 TL—x U X B3 Eg, iy  EBS25 A L5

Brake cylinder pressure third axle right wheel EBS25 Byte 6 T —% T X —JE. 3l A5G EBS25 /A 6

ROP (Roll Over Protection) system ) B B N \ )
onabled/disabled® EBS25 Byte 7, Bit 1-2 ROP (HfisBhIE) > AT &, FH%h/ 15 ° EBS25 A F7, Bk 1-2
YC (Yaw Control) system enabled/disabled® EBS25 Byte 7, Bit 3-4 YC (3 —flffl) v A7 L HH EBS25 /A 7, B |34
Traction help RGE21 Byte 1, Bit 5-6 N7 var~T RGE21 /A b1, B> k56
Lift axle 1 position RGE21 Byte 2, Bit 1-2 Sl 1 OALE RGE21 31 b2, Ev b 1-2
Lift axle 2 position RGE21 Byte 2, Bit 3-4 F-Feh 2 OfLE RGE21 A k2, B k34
Steering axle locking RGE21 Byte 2, Bit 5-6 fafieth e > 7 RGE21 "4 h2, B v k56
Tyre wheel identification RGE23 Byte 1 2 A/ i) RGE23 1 k1

Tyre temperature RGE23 Byte 2-3 XA Y RGE23 /A b 2-3

Air leakage detection (Tyre) RGE23 Byte 4-5 ZERPmAR (Z A ) RGE23 /34 h 45

Tyre pressure threshold detection RGE23 Byte 6, Bit 1-3 Z A Y 285K B AR RGE23 /34 k6, B> k13
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Regulation.

8YC (Yaw Control) as defined within 1SO 11992-2:2003 including Amd.1:2007 is defined | °1SO 11992-2:2003 (20074E D [RIFHILKFTI A &e) 1ZEFR SNIZYC (F —HilfH)
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2.5.
The support of all other messages defined within 1SO 11992-2:2003 including Amd.1:2007

is optional for the towing vehicle and trailer.

Annex 17

Test procedure to assess the functional compatibility of vehicles equipped with electric
control lines

1. General

1.1. This annex defines a procedure that may be used to check towing and towed vehicles
equipped with an electric control line against the functional and performance requirements
referred to in paragraph 5.1.3.6.1. of this Regulation. Alternative procedures may be used at
the discretion of the Technical Service if an equivalent level of checking integrity can be
established.

1.2. The references to 1SO 7638 within this annex apply to 1SO 7638-1:2003 for 24V
applications and 1SO 7638-2:2003 for 12V applications.

2. Information document

2.1. The vehicle manufacturer/system supplier shall supply to the Technical Service an
Information Document that contains at least the following:

2.1.1. A schematic of the vehicle braking system;

2.1.2. Evidence that the interface, including the physical layer, data link layer and the
application layer and the respective position of supported messages and parameters,
complies with 1SO 11992;

2.1.3. A list of supported messages and parameters; and

2.1.4. The specification of the motor vehicle with respect to the number of control circuits
that signal the pneumatic and/or electric control lines.

3. Towing vehicles

3.1. 1SO 11992 trailer simulator
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The simulator shall:

3.1.1. Have a connector meeting 1SO 7638:2003 (7 pin) to connect to the vehicle under test.
Pins 6 and 7 of the connector shall be used to transmit and receive messages complying
with ISO 11992:2003 including I1SO 11992-2:2003 and its Amd-1:2007;

3.1.2. Be capable of receiving all of the messages transmitted by the motor vehicle to be
type approved and be capable of transmitting all trailer messages defined within 1SO
11992-2:2003;

3.1.3. Provide a direct or indirect readout of messages, with the parameters in the data field
shown in the correct order relative to time; and

3.1.4. Include a facility to measure coupling head response time in accordance with
paragraph 2.6. of Annex 6 to this Regulation.

3.2. Checking procedure

3.2.1. Confirm that the manufacturer's/supplier's information document demonstrates
compliance with the provisions of 1SO 11992 with respect to the physical layer, data link
layer and application layer.

3.2.2. Check the following, with the simulator connected to the motor vehicle via the ISO

7638 interface and whilst all trailer messages relevant to the interface are being transmitted:

3.2.2.1. Control line signalling:
3.22.1.1.
The parameters defined in EBS 12 byte 3 of ISO 11992-2:2003 shall be checked against the
specification of the vehicle as follows:
EBS 12 Byte 3

Control Line Signalling
Bits1-2 Bits5-6

Service braking demand generated from one electrical circuit 00,
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Service braking demand generated from two electrical circuits 01,
Vehicle is not equipped with a pneumatic control line* 00y

Vehicle is equipped with a pneumatic control line 01,
! This specification of vehicle is prohibited by footnote* to paragraph 5.1.3.1.3. of this
Regulation.
3.2.2.2. Service/Secondary brake demand:
32221
The parameters defined in EBS 11 of 1SO 11992-2:2003 shall be checked as follows:

o Byte Electrical control line signal
Test condition
reference value

Service brake pedal and secondary brake 3.4 0
control released

] ] 332804 to 435204 (650 to 850
Service brake pedal fully applied 3-4

kPa)
) 332804 to 435204 (650 to 850

Secondary brake fully applied2 3-4

kPa)

2 Optional on towing vehicles with electric and pneumatic control lines when the
pneumatic control line fulfils the relevant requirements for secondary braking.
3.2.2.3. Failure warning:
3.2.2.3.1.
Simulate a permanent failure in the communication line to pin 6 of the ISO 7638 connector
and check that the yellow warning signal specified in paragraph 5.2.1.29.1.2. of this
Regulation is displayed.
3.2.2.3.2.

Simulate a permanent failure in the communication line to pin 7 of the 1ISO 7638 connector
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and check that the yellow warning signal specified in paragraph 5.2.1.29.1.2. of this
Regulation is displayed.

3.2.2.3.3. Simulate message EBS 22, byte 2 with bits 3 - 4 set to 01, and check that the red
warning signal specified in paragraph 5.2.1.29.1.1. of this Regulation is displayed.

3.2.2.4. Supply line braking request:

For power-driven vehicles which can be operated with trailers connected via an electric
control line only:

Only the electric control line shall be connected.

Simulate message EBS 22, byte 4 with bits 3 - 4 set to 01, and check that when the service
brake, secondary brake or parking brake is fully actuated the pressure in the supply line
falls to 150 kPa within the following two seconds.

Simulate a continuous absence of data communication and check that when the service
brake, secondary brake or parking brake is fully actuated the pressure in the supply line
falls to 150 kPa within the following two seconds.

3.2.2.5. Response time:

3.2.2.5.1. Check that, with no faults present, the control line response requirements defined
in paragraph 2.6. of Annex 6 to this Regulation are met.

3.2.2.6. lllumination of stop lamps

Simulate message EBS 22 byte 4 bits 5 to 6 set to 00 and check that the stop lamps are not
illuminated.

Simulate message EBS 22 byte 4 bits 5 to 6 set to 01 and check that the stop lamps are
illuminated.

3.2.2.7. Intervention of Trailer Stability Function

Simulate message EBS 21 byte 2 bits 1 to 2 set to 00 and check that the driver warning
defined in paragraph 2.1.6. of Annex 21 is not illuminated.

Simulate message EBS 21 byte 2 bits 1 to 2 set to 01 and check that the driver warning
defined in paragraph 2.1.6. of Annex 21 is illuminated.
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3.2.3. Additional checks

3.2.3.1. At the discretion of the Technical Service the checking procedures defined above
may be repeated with the non-braking functions relevant to the interface in different states
or switched off.

3.2.3.2. Paragraph 2.4.1. of Annex 16 defines additional messages that shall under specific
circumstances be supported by the towing vehicle. Additional checks may be carried out to
verify the status of supported messages to ensure the requirements of paragraph 5.1.3.6.2.
of the Regulation are fulfilled.

4. Trailers

4.1. 1SO 11992 towing vehicle simulator

The simulator shall:

4.1.1. Have a connector meeting I1SO 7638:2003 (7 pin) to connect to the vehicle under test.

Pins 6 and 7 of the connector shall be used to transmit and receive messages complying
with 1SO 11992:2003 including 1SO 11992-2:2003 and its Amd.1:2007;

4.1.2. Have a failure warning display and an electrical power supply for the trailer;

4.1.3. Shall be capable of receiving all of the messages transmitted by the trailer to be type
approved and be capable of transmitting all motor vehicle messages defined within 1ISO
11992-2:2003.

4.1.4. Provide a direct or indirect readout of messages with the parameters in the data field
shown in the correct order relative to time; and

4.1.5. Include a facility to measure brake system response time in accordance with
paragraph 3.5.2. of Annex 6 to this Regulation.

4.2. Checking procedure

4.2.1. Confirm that the manufacturer's/supplier's Information Document demonstrates
compliance with the provisions of 1SO 11992:2003 including 1SO 11992-2:2003 and its
Amd.1:2007 with respect to the physical layer, data link layer and application layer.
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4.2.2. Check the following, with the simulator connected to the trailer via the ISO 7638
interface and whilst all towing vehicle messages relevant to the interface are being
transmitted:

4.2.2.1. Service brake system function:

4.2.2.1.1. The trailer response to the parameters defined in EBS 11 of 1SO 11992-2:2003
including 1SO 11992-2:2003 and its Amd.1:2007 shall be checked as follows:

The pressure in the supply line at the start of each test shall be > 700 kPa and the vehicle
shall be laden (the loading condition may be simulated for the purpose of this check).
4.2.2.1.1.1. For trailers equipped with pneumatic and electric control lines:

Both control lines shall be connected,;

Both control lines shall be signalled simultaneously;

The simulator shall transmit message byte 3, bits 5-6;

Of EBS 12 set to 01, to indicate to the trailer that a pneumatic control line should be
connected.

Parameters to be checked:

Message transmitted by the simulator | Pressure at the brake chambers

Byte reference | Digital demand value

3-4 0 0 kPa
3-4 . As defined in the vehicle
(650 kPa) manufacturer's brake calculation

4.2.2.1.1.2. Trailers equipped with pneumatic and electric control lines or an electric
control line only:

Only the electric control line shall be connected

The simulator shall transmit the following messages:

Byte 3, bits 5 - 6 of EBS 12 set to 00, to indicate to the trailer that a pneumatic control line
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is not available, and byte 3, bits 1 - 2 of EBS 12 set to 01, to indicate to the trailer that the
electric control line signal is generated from two electric circuits.

Parameters to be checked:

Message transmitted by the simulator Pressure at the brake chambers

Byte reference | Digital demand value

3-4 0 0 kPa
2
3.4 33280 As defined in the vehicle
(650 kPa) manufacturer's brake calculation

4.2.2.1.2. For trailers equipped with only an electric control line, the response to messages
defined in EBS 12 of 1SO 11992-2:2003 shall be checked as follows:

The pneumatic supply line at the start of each test shall be > 700 kPa.

The electric control line shall be connected to the simulator.

The simulator shall transmit the following messages:

Byte 3, bits 5 - 6 of EBS 12 set to 01, to indicate to the trailer that a pneumatic control line
is available.

Byte 3-4 of EBS 11 shall be set to 0 (no service brake demand)

The response to the following messages shall be checked:

EBS 12, Byte 3, Bit 1-2 | Pressure in the brake chambers or reaction of the trailer

01, 0 kPa (service brake released)

The trailer is automatically braked to demonstrate that the
00y combination is not compatible. A signal should also be

transmitted via Pin 5 of the ISO 7638:2003 connector
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(yellow warning).

4.2.2.1.3. For trailers connected with only an electrical control line, the response of the
trailer to a failure in the electric control transmission of the trailer which results in a
reduction in braking performance to at least 30 per cent of the prescribed value shall be
checked by the following procedure:

The pneumatic supply line at the start of each test shall be > 700 kPa.

The electric control line shall be connected to the simulator.

Byte 3, bits 5-6 of EBS 12 set to 00, to indicate to the trailer that a pneumatic control line is
not available.

Byte 3, bits 1-2 of EBS 12 set to 01, to indicate to the trailer that the electric control line
signal is generated from two independent circuits.

The following shall be checked:

Test condition Braking system response

] ] ) Check that the braking system is
With no faults present in the trailer o ) )
communicating with the simulator and that

Byte 4, bits 3-4 of EBS 22 is set to 00,

braking system

Check that Byte 4, bits 3-4 of EBS 22 is set to
01,
Or

Introduce a failure in the electric control
transmission of the trailer braking system
that prevents at least 30 per cent of the

prescribed braking performance from The data communications to the simulator has

being maintained been terminated
4.2.2.2. Failure warning

4.2.2.2.1. Check that the appropriate warning message or signal is transmitted under the
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following conditions:

4.2.2.2.1.1. Where a permanent failure within the electric control transmission of the trailer
braking system precludes the service braking performance being met, simulate such a
failure and check that byte 2, bits 3 - 4 of EBS 22 transmitted by the trailer is set to 01,. A

signal should also be transmitted via pin 5 of the ISO 7638 connector (yellow warning).

4.2.2.2.1.2. Reduce the voltage on pins 1 and 2 of the ISO 7638 connector to below a value
nominated by the manufacturer which precludes the service braking system performance
from being fulfilled and check that byte 2, bits 3 - 4 of EBS 22 transmitted by the trailer are
set to 01,,. A signal should also be transmitted via pin 5 of the ISO 7638 connector (yellow
warning).

4.2.2.2.1.3. Check compliance with the provisions of paragraph 5.2.2.16. of this Regulation
by isolating the supply line. Reduce the pressure in the trailer pressure storage system to the
value nominated by the manufacturer. Check that byte 2, bits 3 - 4 of EBS 22 transmitted
by the trailer is set to 01, and that byte 1, bits 7 - 8 of EBS 23 is set to 00. A signal should
also be transmitted via pin 5 of the ISO 7638 connector (yellow warning).

4.2.2.2.1.4. When the electrical part of the braking equipment is first energised check that
byte 2, bits 3 - 4 of EBS 22 transmitted by the trailer is set to 01,. After the braking system
has checked that no defects that require identification by the red warning signal are present
the above message should be set to 00,

4.2.2.3. Response time checking

4.2.2.3.1. Check that, with no faults present, the braking system response time requirements
defined in paragraph 3.5.2. of Annex 6 to this Regulation are met.

4.2.2.4. Automatically commanded braking

In case the trailer includes a function where its operation results in an automatically
commanded braking intervention, the following shall be checked:

If no automatically commanded braking intervention is generated, check that message EBS
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22 byte 4 bits 5 to 6 are set to 00.

Simulate an automatically commanded braking intervention, when the resulting
deceleration is > 0.7 m/sec2, check that message EBS 22 byte 4 bits 5 to 6 are set to 01.
4.2.2.5. Vehicle stability function

In the case of a trailer equipped with a vehicle stability function, the following checks shall
be carried out:

When the vehicle stability function is inactive, check that message EBS 21 byte 2 bits 1 to
2 are set to 00.

Simulate an intervention of the vehicle stability control function as specified in paragraph
2.2.4. of Annex 21 and check that message EBS 21 byte 2 bits 1 to 2 are set to 01.

4.2.2.6. Support of the electric control line

Where the trailer braking system does not support braking via the electric control line
check that message EBS 22 byte 4 bits 7 to 8 are set to 00.

Where the trailer braking system supports the electric control line, check that message EBS
22 byte 4 bits 7 to 8 are set to 01.

4.2.3. Additional checks

4.2.3.1. At the discretion of the Technical Service the checking procedures defined above
may be repeated with the non-braking messages relevant to the interface in different states
or switched off.

Where repeat measurements of the brake system response time are carried out, variations in
the value recorded may occur due to the reaction of the vehicle pneumatics. In all cases the
prescribed response time requirements shall be met.

4.2.3.2. Paragraph 2.4.2. of Annex 16 defines additional messages that shall under specific
circumstances be supported by the trailer. Additional checks may be carried out to verify
the status of supported messages to ensure the requirements of paragraph 5.1.3.6.2. of the

Regulation are fulfilled.
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Annex 18

Special requirements to be applied to the safety aspects of complex electronic vehicle
control systems

1. General

This annex defines the special requirements for documentation, fault strategy and
verification with respect to the safety aspects of complex electronic vehicle control systems
(paragraph 2.3. below) as far as this Regulation is concerned.

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

This annex does not specify the performance criteria for "the system™ but covers the
methodology applied to the design process and the information which shall be disclosed to
the Technical Service, for type approval purposes.

This information shall show that "The system™ respects, under normal and fault conditions,
all the appropriate performance requirements specified elsewhere in this Regulation.

2. Definitions

For the purposes of this annex,

2.1. "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 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.

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

Such systems, often controlled by software, are built from discrete functional components
such as sensors, electronic control units and actuators and connected by transmission links.
They may include mechanical, electro-pneumatic or electro-hydraulic elements.

"The system", referred to herein, is the one for which type approval is being sought.
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2.3. "Complex electronic vehicle control systems™ are those electronic control systems
which are subject to a hierarchy of control in which a controlled function may be
over-ridden by a higher level electronic control system/function.

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

2.4. "Higher-level control™ systems/functions are those which employ additional processing
and/or sensing provisions to modify vehicle behaviour by commanding variations in the
normal 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.

2.5. "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.

2.6. "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 optical, pneumatic,
hydraulic or mechanical.

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

2.8. "Boundary of functional operation” defines the boundaries of the external physical
limits within which the system is able to maintain control.

3. Documentation

3.1. Requirements

The manufacturer shall provide a documentation package which gives access to the basic
design of "The system™ and the means by which it is linked to other vehicle systems or by
which it directly controls output variables.

The function(s) of "the system" and the safety concept, as laid down by the manufacturer,
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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.

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 will be
taken as the basic reference for the verification process set out in paragraph 4. of this
annex;

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

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.

3.2.1. Alist of all input and sensed variables shall be provided and the working range of
these defined.

3.2.2. A list of all output variables which are controlled by "the system™ shall be provided
and an indication given, in each case, of whether the control is direct or via another vehicle
system. The range

of control (paragraph 2.7.) exercised on each such variable shall be defined.

3.2.3. Limits defining the boundaries of functional operation (paragraph 2.8.) shall be stated
where appropriate to system performance.

3.3. System layout and schematics

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

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

3.3.2. Functions of the units

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

Interconnections within "the system™ shall be shown by a circuit diagram for the electrical
transmission links, by an optical-fibre diagram for optical links, by a piping diagram for
pneumatic or hydraulic transmission equipment and by a simplified diagrammatic layout
for mechanical linkages.

3.3.4. Signal flow and priorities

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

Priorities of signals on multiplexed data paths shall be stated, wherever priority may be an
issue affecting performance or safety as far as this Regulation is concerned.

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.
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3.3.5.1. The identification defines the hardware and software version and, where the latter
changes such as to alter the function of the unit as far as this Regulation is concerned, this
identification shall also be changed.

3.4. Safety concept of the manufacturer

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

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
be prepared, if required, to show some 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 technical authorities 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 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 warned for example by warning signal or message
display. When the system is not deactivated by the driver, e.g. by turning the ignition (run)
switch to "off", or by switching off that particular function if a special switch is provided

for that purpose, the warning shall be present as long as the fault condition persists.

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
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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 one of those specified faults which
will have a bearing on vehicle control performance or safety.

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 considerations.

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.

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

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"

As the means of establishing the normal operational levels, verification of the performance
of the vehicle system under non-fault conditions shall be conducted against the
manufacturer's basic benchmark specification unless this is subject to a specified
performance test as part of the approval procedure of this or another Regulation.

4.1.2. Verification of the safety concept of paragraph 3.4.

The reaction of "the system™ shall, at the discretion of the type approval authority, be

checked under the influence of a failure in any individual unit by applying corresponding
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output signals to electrical units or mechanical elements in order to simulate the effects of
internal faults within the unit.

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

confirmed as being adequate.
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