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Proposal for a revision of Annex 6 to UN Regulation No. 79

This document represents the progress made by an informal group of experts in reviewing the content of Annex 6.  The review has the purpose of updating the Annex 6 to ensure its suitability when used in the assessment of steering systems featuring advances in automation. 

I.	Proposal
Annex 6
Paragraph 1., amend to read:
"1.	General
This annex defines the special requirements for documentation, fault strategy and verification with respect to the safety aspects of Electronic System(s) (paragraph 2.3.) and Complex Electronic Vehicle Control System(s) (paragraph 2.4. below) as far as this UN Regulation is concerned.
This annex shall also apply to safety related functions identified in this UN Regulation which are controlled by electronic system(s) (paragraph 2.3.) as far as this UN Regulation is concerned.
This annex does not specify the performance criteria for "The System" but covers the methodology applied to the design process and the information which must be disclosed to the Technical Service, for type approval purposes.
This information shall show that "The System" respects, under non-fault and fault conditions, all the appropriate performance requirements specified elsewhere in this UN Regulation and that it is designed to operate in such a way that it does not induce safety critical risks.
The applicant (e.g. the manufacturer) may provide evidence that an Auxiliary Steering Equipment (ASE) (if fitted) has previously been assessed as part of an approval in accordance with the requirements of Annex 4 of this UN Regulation (as required under the original version of this UN Regulation, its 01 or its 02 series of amendments).  In this case, the requirements of this Annex shall not be applied to that ASE for the purposes of an approval in accordance with the 03 series of amendments.
Paragraph 2.3., amend to read:
"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 commonly controlled by software, are built from discrete functional components such as sensors, electronic control units and actuators and connected by transmission links. They may include mechanical, electro-pneumatic or electro-hydraulic elements.
"2.10.	"Safety Related Function" means a function of "The System" that is capable of changing the dynamic behaviour of the vehicle. "The System" may be capable of performing more than one safety related function.
Insert new paragraph 2.11., to read:
"2.11.	"Control strategy" means a strategy to ensure robust and safe operation of the function(s) of "The System" in response to a specific set of ambient and/or operating conditions (such as road surface condition, traffic intensity and other road users, adverse weather conditions, etc.).  This may include the automatic deactivation of a function or temporary performance restrictions (e.g. a reduction in the maximum operating speed, etc.).
"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", including the control strategies, and the safety concept, as laid down by the manufacturer, shall be explained. Documentation shall be brief, yet provide evidence that the design and development has had the benefit of expertise from all the system fields which are involved. For periodic technical inspections, the documentation shall describe how the current operational status of "The System" can be checked.
The Technical Service shall assess the documentation package to show that "The System":
(a) Is designed to operate, under non-fault and fault conditions, in such a way that it does not induce safety critical risks;
(b) Respects, under non-fault and fault conditions, all the appropriate performance requirements specified elsewhere in this UN Regulation; and,
(c) Was developed according to the development process/method declared by the manufacturer and that this includes at least the steps listed in paragraph 3.4.4.
Paragraph 3.2., amend to read:
"3.2.	Description of the functions of "The System" including control strategies
A description shall be provided which gives a simple explanation of all the control functions including control strategies of "The System" and the methods employed to achieve the objectives, including a statement of the mechanism(s) by which control is exercised.
Any described function that can be over-ridden shall be identified and a further description of the changed rationale of the function’s operation provided.
Any enabled or disabled safety related functions, when the hardware and software are present in the vehicle at the time of production, shall be declared and are subject to the requirements of this annex, prior to their use in the vehicle.
Paragraph 3.2.1., amend to read:
"3.2.1.	A list of all input and sensed variables shall be provided and the working range of these defined, along with a description of how each variable affects system behaviour.
Paragraph 3.3.4., amend 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 shall be stated wherever priority may be an issue affecting performance or safety.
	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 of those 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 assessment shall include: 
•	Inspection of the safety approach at the concept (vehicle) level with confirmation that it includes consideration of interactions with other vehicle systems, [as well as the absence of unreasonable risk due to hazards resulting from functional insufficiencies, including inadequate or unsafe control actions, of the system, covering both fault and non-fault conditions]. This may be based on a Hazard and Operability analysis (HAZOP) or any similar process appropriate to system safety.
•	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. 
•	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 other 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.
Paragraph 4.1.1., amend to read:
"4.1.1.	Verification of the function of “The System” 
The Technical Service shall verify "The System" under non-fault conditions by testing a number of selected functions from those declared described by the manufacturer in paragraph 3.2. above.
For complex electronic systems, these tests shall include scenarios whereby a declared function is overridden.
Insert new paragraph 4.1.1.1., to read:
"4.1.1.1.	The verification results shall correspond with the description, including the control strategies, provided by the manufacturer in paragraph 3.2.


Appendix 1, amend to read:
	Annex 6 - Appendix 1

MODEL ASSESSMENT FORM FOR ELECTRONIC SYSTEMS

TEST REPORT NO:	

1.	IDENTIFICATION

1.1. Vehicle make:	
1.2. Type:	
1.3. Means of identification of type if marked on the vehicle:	
1.3.1. Location of that marking:	
1.4. Manufacturer’s name and address:	
1.5. If applicable, name and address of manufacturer’s representative:	
1.6. Manufacturer’s formal documentation package:
Documentation reference No:	
Date of original issue:	
Date of latest update:	

2. TEST VEHICLE(S)/SYSTEM(S) DESCRIPTION 

2.1. General description:	
2.2. Description of all the control functions of “The System”, and methods of operation:	
2.3. Description of the components and diagrams of the interconnections within “The System”:	

3. MANUFACTURER’S SAFETY CONCEPT

3.1. Description of signal flow and operating data and their priorities:	
3.2. Manufacturer’s declaration: 

The manufacturer(s) ............................................................. affirm(s) that the strategy chosen to achieve “The System”, objectives will not, under non-fault conditions, prejudice the safe operation of the vehicle.

3.3. Software outline architecture and the design methods and tools used:	
3.4. Explanation of design provisions built into “The System” under fault conditions:	
3.5. Documented analyses of the behaviour of “The System”  under individual hazard or fault conditions:	
3.6. Description of the measures in place for environmental conditions:	
3.7. Provisions for the periodic technical inspection of “The System”:	
3.8. Results of “The System” verification test, as per 4.1.1. of this Annex:	
3.9. Results of safety concept verification test, as per 4.1.2. of this Annex:		
3.10. Date of test:	
3.11. This test has been carried out and the results reported in accordance with […] to Regulation No. 79 as last amended by the ..... series of amendments.

Technical Service [1/] carrying out the test
Signed: .......................................		Date: ........................................
3.12. [Approval Authority 1/
Signed: .......................................		Date: ........................................	]

3.13. Comments:	


_____________
[1/	To be signed by different persons even when the Technical Service and Type Approval Authority are the same or alternatively, a separate Type Approval Authority authorization is issued with the report.]
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