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II.		Justification

General background
The proposal of the informal group IGCMS-II is based on document ECE/TRANS/WP.29/GRSG/2011/23/Rev.1 that has been submitted to GRSG by the first informal group. That document provided for the editorial amendments (technology neutral) needed to permit the optional replacement of conventional mirrors, while for the technical provisions it proposed referring to an ISO standard to be developed. During the development of the ISO standard[, of which the publication is expected for early beginning of 2015 as ISO 16505:2015], it became clear that a one to one reference to the standard in the provisions for component type approval only would not be appropriate. Reasons are: 
- a differentiation between provisions for component approval and installation approvals was needed, 
- some provisions of ISO were seen as not appropriate or not acceptable for type approval purposes and
- the ISO standard contains recommendations which could lead to different interpretations. 
Taking account of the guidance by WP.29 on the reference to standards of third parties like ISO IGCMS proposes to incorporate the relevant provisions of ISO, if needed in an amended formulation, directly into the paragraphs of Regulation 46. With regard to the symbols, definitions and test procedures IGCMS proposes a general statement containing a direct reference to the relevant parts of ISO 16505.

The informal group focussed only on the provisions for the class I to IV devices for indirect vision and did not change the existing provisions for classes V and VI camera-monitor systems. As ISO 16505 will not apply to class VII mirrors the informal group kept the provisions for the category L vehicles unamended. Therefor the proposals of IGCMS-II can be seen as a supplement to the present 04 series of amendments.

IGCMS-II emphasises that its proposals will be limited such that Regulation 46 will make the application of camera-monitor devices possible; improvements of the provisions or the application of further technical developments can be regulated separately as a second step.  

Detailed justifications
Section 2, definitions.
1.	The definitions have been reordered such that those related to mirrors are grouped as subparagraphs of paragraph 2.1.1.; those related to camera-monitor devices become subparagraphs of 2.1.2. and general definitions are numbered separately as 2.1.3. to 2.4. The renumbering of paragraphs and references to paragraphs as a consequence of this re-shuffle of definitions, as well as renumbering due to new text that has been inserted, are not individually explained in these justifications.
2.	The definition of "device for indirect vision" (para. 2.1.) has been aligned with the text of paragraph 2.1.1. and relates to the required field of vision according to paragraph 15.2.4.
3.	The definition of mirror (para. 2.1.1.) has been amended to clarify that a mirror is only a device with a reflective surface for rendering the field of vision and excludes other devices.
4.	The definitions of interior mirror and exterior mirror have been clarified so as to relate to the definition of mirror (para. 2.1.1.) and not to the general definition of "device for indirect vision" (para. 2.1.). 
5.	The names of the classes of devices have been amended as the mounting of a device for indirect vision in the case of a camera-monitor system is not by definition interior or exterior the vehicle. As a consequence the names of the classes have been amended through the whole document. 
6.	Simplification of the definition for camera-monitor device (para. 2.1.2.) as "for indirect vision" is already included in the definition of paragraph 2.1. For editorial reasons the abbreviation “CMS” has been added for use through the whole document.
7.	IGCMS-II suggests deleting the definition for “detection” (paragraph 2.1.2.3) as this term is not used in Regulation 46.
8.	The specific parameters defining a camera monitor type device (para. 2.2.) have been limited to the class as the class defines the required field of vision.
9.	For camera-monitor devices the mounting position interior or exterior of the vehicle is not relevant, which justifies amending the definitions for the mirror classes in paragraph 2.4. The new text is also made applicable to other devices than mirrors.
10.  In paragraph 2.5. and 2.6 new definitions are given for “Point light source detection factor” and "Point light source contrast factor” that are needed for the recognition of headlamps as part of the provisions on artefacts.
		Paragraphs 3.3. to 3.3.2.
In general only three samples are needed to accompany the application of an approval as the retaining of one sample by the laboratory is not needed anymore.

Paragraph 3.4
For verification of the provisions the application for approval shall also be accompanied by detailed technical specifications of the system and the operator’s manual.
		Paragraph 4.2.
IGCMS recognizes the difficulties of approval markings on small parts of a CMS and proposes a simplification of the provisions without loosing the possibility to identify the parts. Furthermore the value of 12 mm for the letter a of the approval mark given in Annex IV has been reduced from 12 to 5 mm. 
		Paragraph 5.4.
This amendment is a consequences of the new wording of paragraph 4.2
		Paragraphs 5.4.3.
The provisions on the additional symbols for the approval marks need an amendment to permit the approval of a CMS for more than one class.
		Paragraph 6.1.3.
Text moved to paragraph 6.3. so that the provision on the impact test applies also to other devices than mirrors. The provisions on the impact test have been moved from paragraph 6.1.3. to a new paragraph 6.3. by which the provisions become applicable to all devices for indirect vision. Moreover the set-up for the impact test for camera-monitor systems has been described. Finally, it will be necessary that, similar to mirrors, the lens of the camera will not be broken after the tests. 
Paragraph 6.2.2.
A camera monitor system is by definition for indirect vision. Furthermore it has been clarified that the provisions and tests for the rounding of of the components do not apply in case a monitors has been approved according UN Regulation 21. 
Paragraph 6.2.2.1.1.
IGCMS prefers the verification of the radius of curvature of parts of the devices in a more realistic set-up in stead of on a plane surface with also a distinction between parts inside and parts outside the vehicle.

Paragraph 6.2.2.2
The existing functional requirements for CMS remain unamended for the classes V and VI. The functional requirements for classes I to IV are specified in paragraph 6.2.2.3

Paragraph 6.2.2.3.
This paragraph provides the provisions for the component approval of a CMS of classes I to IV which are derived form ISO 16505:2015. To limit the volume of the text to be incorporated in Regulation 46 IGCMS proposes to refer for the definitions, symbols and tests given in paragraph 6.2.2.3. to that ISO standard as much as possible. 

Paragraph 6.2.2.3.1.
The provisions on Luminance adjustment have been taken over from ISO 16505:2015.

Paragraph 6.2.2.3.3. , Operating readiness 
…………………………………
Paragraph 6.2.2.3.4., Image quality
The provisions on image quality concern the monitor isotropy, luminance and contrast rendering, grey scale rendering, colour rendering, artefacts, sharpness and depth of field, geometric distortion and further image quality requirements. 
Paragraph 6.2.2.3.4.1.	 
Monitor isotropy is a copy from ISO
Paragraph 6.2.2.3.4.1.1. 
Directional uniformity (copy from ISO?)
Paragraph 6.2.2.3.4.1.2. Lateral uniformity (is derived from ISO?)
Paragraph 6.2.2.3.4.2., luminance and contrast 
In order to define an appropriate image quality with distinguishable objects a certain luminance and contrast needs to be defined. [For older drivers a specific luminance contrast shall be defined.?????] The requirements have been taken from ISO 16505; however:
- the luminance contrast of the monitor during night conditions has been increased to 10:1. and
- the value for the luminance diffuse illuminator for test under day condition with diffuse sky-light exposure test has been increased, but under certain conditions that value may be reduced. 
Paragraph 6.2.2.3.4.3., grey scale rendering 
The grey scale rendering is introduced as test to verify that enough tonal steps are secured for displaying the field of vision through the CMS.
Paragraph 6.2.2.3.4.4., Colour rendering
The provisions on the correct rendering of colours has been taken over from ISO 16505; the provision on the recognition of amber, red and blue lights have been amended to take account of the rendering during night time.
Paragraph 6.2.2.3.4.5., Artefacts 
Artefacts are pretty much unknown from mirrors. For the CMS the key artefacts need to get described and defined. IGCMS proposes provisions with regard to smear, blooming and leans flare and point light sources.

Smear is a disturbance; it causes partial occlusion of the field of view and of the objects. A CMS designed to have minimum performance according to ISO/FDIS 16505 must have maximum immunity against disturbances.

The blooming and lens flare provisions are a copy of the text provided by ISO 16505.

A mirror renders point light sources as point light sources, whereas CMS may not do. A CMS shall not be worse than a mirror. Some driving scenario may require high reproducibility of the point light source from an overtaking vehicle passing beam light. Similar to the operation of dimming function available in some type of optical mirrors, an operation mode should be available to driver whether manually or automatically to improve visibility and perception of the point light source of the passing beam. IGCMS considered the provisions given in ISO 16505 are not sufficient and lack a test procedure; IGCMS has developed such a test procedure inclusive pass/fail criteria.  

Paragraph 6.2.2.3.4.6.
The provisions on “Sharpness and depth of field” are taken from ISO 16505 and aim ………….
Paragraph 6.2.2.3.4.7.	
Geometric distortion provisions are also taken from ISO and apply to CMS of classes I, II and III only. Class IV devices are excludes from this provision as ……………

Paragraph 6.2.2.3.4.8.
IGCMS developed in the absence of a test method on flicker a specific test procedure in Annex 12 of the proposed revision of Regulation 46.

Paragraph 6.2.2.3.5	
The provisions on Time behaviour concern frame rate, image formation time and system latency which are copied or derived from ISO. The aim of these provisions is ………

Paragraph 6.2.2.3.6	
The provisions on “Glare due to high luminance of the monitor” are copied from ISO without the maximum value of the luminance under night conditions. What is the reason for that? 
Paragraph 6.3.2.2.4.	
This paragraph requires for a camera a similar pendulum test as Regulation 46 already requires the for mirrors.

Paragraph 6.3.2.2.7.3.	
This paragraph requires for a camera a similar impact test as Regulation 46 already requires the for mirrors.

Paragraph 6.3.3.4.	
This paragraph gives the pass criteria for the test above to be performed on a CMS.
Paragraph 12.6	
This paragraph give a definition for ocular reference point to be used in the provisions given in paragraph 16.1.5.1 on the obstruction of the view on the monitor and paragraph 16.1.5.3 on the position of the monitor.
Paragraph 15.1.2.
Simplification of the text.
Paragraph 15.2. and 15.2.1.1
Amendment needed to make the provisions technology neutral.
Paragraph 15.2.1.1.1.
It is necessary to clarify that the minimum number of devices is not relevant for camera-monitor systems and that the number of monitors should not be more than the number of mirrors that would be needed for rendering the required field of vision.
Paragraph 15.2.1.1.2.
The text of the present provision has been adapted to take account of the general possibility to replace all classes of mirrors by CMS and to permit split screen for rendering of more than one field of vision on the same monitor.

Paragraph 15.2.1.1.3
The provisions for category L vehicles are not changed with the exemption of the use of the standard terminology for the classes of mirrors. 
Paragraph 15.2.1.1.4.
Alignment of the text with the new definition of classes (para. 2.4.). 

Paragraph 15.2.2.4
The provision has been adjusted to become technology neutral; in addition the provision will not be applicable to class V mirrors or monitors as …………..
Paragraphs 15.2.3.1. and 15.2.3.2.
Specification that these provisions on adjustment apply only to mirrors.
Paragraphs 15.2.4.4.2.
Figure 7 has been corrected on the passenger's side so that the indicated dimensions are in correspondence with the front of the grey area. 
Paragraph 16.2.
This section is a copy from the provisions of the former paragraph 15.3 to be part of the new paragraph 16 containing all installation provisions for a CMS.
Paragraph 16.2.5
Consequence of the renumbering of the definitions in paragraph 2.

Paragraph 16 to 22
The former paragraphs 16 to 21 have been renumbered due to the insertion of a new paragraph 16 containing the installation provisions for CMS. 

Paragraph 16
Section 16.1 contains the new provisions for classes I to IV while section 16.2 contains the existing provisions on the installation of classes V and VI. Where Regulation 46 requires for classes V and VI camera-monitor devices the visibility of a critical object ISO took the approach to use the resolutions and magnification as performance criteria. 

Paragraph 16.1
As the provisions in section 16.1 are mainly based on provisions from ISO and for keeping the number of pages with new text limited a general statement has been added that for this section the definitions, symbols and test methods from ISO 16505:2015 apply. 

Paragraph 16.1.1, intended use
This paragraph specifies when the system shall be operational and when it can be de-activated.

Paragraph 16.1.1.1, default view
The system shall have a default view rendering the required field of vision and required magnification.
 
Paragraph 16.1.1.2., adjusted default view
It is permitted that the driver adjusts the system provided that in the provisions on the field of vision and magnification are met. 

Paragraph 16.1.1.3, luminance adjustment
The manual adjustment of the luminance shall be explained in the user’s manual.

Paragraph 16.1.1.4, overlays
With respect to the given requirements on obstructions in ECE-R46 (paragraph 15.2.4.9.), the worst case of the obstruction from the required FoV is defined accordingly.

Paragraph 16.1.2, operating readiness
The CMS as a required safety system for rear vision the availability of the system shall be obvious and clearly displayed

Paragraph 16.1.3, Magnification and resolution
These properties define visibility and recognition of objects in the required field of vision. The proposals are derived from ISO 16505 using the worst case situation for category N3 vehicles.

Paragraph 16.1.4, Magnification aspect ratio
This provision aims at ……….. and is a copy from ISO 16505

Paragraph 16.1.5., installation of monitor
These proposals are derived from ISO 16505; however no obstruction of the driver’s view on the monitor shall be permitted and the image of the of the right side shall be rendered to the right of the longitudinal plane through the drivers ocular reference point and a similar for the field of view on the left side. As a first step to the replacement of mirrors by a CMS non-continuous images of more than one class shall be rendered separated. This will not exclude future amendments of Regulation 46 to incorporate technical progress.

Paragraph 16.1.6
Regulation 125 on the driver’s direct view might be amended to permit the same exclusion of the obstruction caused by a CMS as the present wording does for mirror. That requires an alternative provision within R46 to limit that obstruction to a minimum. 

Paragraph 16.1.7, decreasing accommodation
For obvious reasons the user’s manual shall inform the users, in particular older persons, that they might use a visual aid to have a sharp view on the monitor., 

Paragraph 16.1.8., influence from weather
As there are no specific requirements on the protection of mirrors against influences of the environment such requirements will also not be given for CMS. Nevertheless the user’s manual shall provide cleaning instructions.

Paragraph 16.1.9., safety of electronic systems
IGCMS suggest to require a verification of the functional safety of the CMS, in particular the measures taken by the manufacturer in case of failures.  

Annex 3, point 9
Consequence of the renumbering of former paragraph 6.1.3.
Annex 5
The size of the approval mark may be reduced to 5 mm to permit a smaller marking as there is not always sufficient space for a marking with a value a of 12 mm.
Annex 7, paragraph 1.2.2.
Consequence of the renumbering of the definitions of paragraph 2.

Annex 10 and 11
Specification that these existing annexes will only apply to CMS of classes V and VI .
		Annex 12
[bookmark: _GoBack]This annex contains test methods for CMS of classes I to IV for which ISO 16505:2015 do not provide for such a test. It concerns the flicker test,  a test on the recognition of point light sources and a grey scale test.
It also contains provisions on the verification of the functional safety aspects and aims at the evaluation of a system in case of failures. . 
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