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Proposal

Paragraph 1.1., amend to read:
"1.1. This Regulation applies:

(@  To compulsory and optional devices for indirect vision, set out in the
table under paragraph 15.2.1.1.1. of this Regulation for vehicles of
category M and N* and to compulsory and optional devices for indirect
vision mentioned in paragraphs 15.2.1.1.3. and 15.2.1.1.4. of this
Regulation for vehicles of category L! with bodywork at least partly
enclosing the driver;

(b)  To the installation of devices for indirect visions on vehicles of
categories M and N and on vehicles of category L* with bodywork at
least partly enclosing the driver-;

(c)  Totheinstallation of surveillance mirrors and surveillance camera-
monitor-recording devices with regard to the requirements of
paragraphs 15.2.1.2. and 16.3. respectively of this Regulation as
applicable. These devices do not need to fulfil any other technical
requirements of this Regulation."

Paragraph 2.2., amend to read:

"2.2. "Type of device for indirect vision" means devices that do not differ on the
following essential characteristics:

(@)  Design of the device inclusive, if pertinent, the attachment to the
bodywork;

(b)  Inthe case of mirrors, the class, the shape, the dimensions and radius of
curvature of the mirror's reflecting surface;

(c) In the case of camera-monitor systems, the class, the field of view, the
magnification and resolution.

(d)  Ifthe device for indirect vision fulfils the requirements for different
classes at the same time, it may be approved as one type of device
for indirect vision with just one approval number in combination
with additional symbols for the specific classes of the devices for
indirect vision (e.g. V+VI) covered by the approval.”

Paragraph 2.3., amend to read:

"2.3. "Surveillance camera-monitor-recording device" means a camera and either a
monitor or recording equipment, other than the camera-monitor system defined
in paragraph 2.1.2. above, which can be fitted to the inside or outside of the
vehicle in order to provide fields of vision other than those specified in
paragraph 15.2.4. of this Regulation or to provide a security system within or
around the vehicle.

Devices mandated by other UN Regulations are not seen as a surveillance
camera-monitor-recording device, if not explicitly mentioned in the
respective other Regulation."

Paragraph 2.7., amend to read:

"2.7. "External original surface" means the outside of the vehicle including the
bonnet, the lid of the luggage compartment, the doors, the wings (fender), the
roof, the lighting and light-signalling devices, the visible strengthening

L As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document
ECE/TRANS/WP.29/78/Rev.7. - https://unece.org/transport/standards/transport/vehicle-regulations-
wp29/resolutions
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components, the support plate of devices for indirect vision and additional
external original design surfaces defined by the manufacturer excluding
protruding supports for devices of indirect vision.

Figure 1a
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Figures 1 (former), renumber as figures 1b to 1c

Paragraph 5.4.3., amend to read:

"5.4.3. Additional symbol(s) I, I, 111, 1V, V, VI or VII erH-erfandtH-orland-N/
orlandM-orfand\M-erfandMH; specifying the class to which the type of device
for indirect vision belongs. The additional symbols shall be placed in any
convenient position in the vicinity of the circle containing the letter "E"."

Insert new paragraph 6.1.1.3.1., to read:

"6.1.1.3.1.  Inthe case of a Class | mirror, the requirement of paragraph 6.1.1.3. does
not apply to the backside of the mirror. "

Paragraph 6.1.1.4.2., amend to read:

"6.1.1.4.2.  If the dimension of the projection of a component which is mounted on a
surface other than convex cannot be determined by simple measurement, it
shall be determined by the maximum variation of the distance of the centre of
a 100 mm diameter sphere from the nominal line of the panel when the sphere
is moved over and is in constant contact with that component.

Figure 1b shows an example of the use of this procedure.
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Figure 1b
Example for the Measurement by Maximum Variation

A

Paragraph 6.1.1.6., amend to read:

"6.1.1.6.

The device for the attachment of mirrors to the vehicle shall be so designed
that a cylinder with a 70 mm radius (50 mm in the case of an L-category
vehicle), having as its axis the axis, or one of the axes, of pivot or rotation
which ensures deflection of the mirror in the direction of impact concerned,
passes through at least part of the external original surface as defined in

paragraph 2.7. where-the-device-is-protruding-from:"

Paragraph 6.2.2.1.2.2., amend to read:

"6.2.2.1.2.2.

If the dimension of the projection of a component which is mounted on a
surface other than convex cannot be determined by simple measurement, it
shall be determined by the maximum variation of the distance of the centre of
a 100 mm diameter sphere from the nominal line of the panel when the sphere
is moved over and is in constant contact with that component.

Figure 1b shows an example of the use of this procedure.

Figure 1b
Example for the Measurement by Maximum Variation

4

Paragraph 6.3.2.1.1., amend to read:

"6.3.2.1.1.

The test rig consists of a pendulum capable of swinging about two horizontal
axes at right angles to each other, one of which is perpendicular to the plane
containing the "release" trajectory of the pendulum.

The end of the pendulum comprises a hammer formed by a rigid sphere with a
diameter of 165 + 1 mm, and at least on the impact side a 5 £ 1 mm thick
rubber covering of Shore A hardness 50.

The end of the hammer may be formed by any other rigid shape having at
least on the impact side a spherical shape and a 5 + 1 mm thick rubber
covering of Shore A hardness 50, if the equivalence of this shape is
demonstrated through a mathematical model, to the satisfaction of the
Type Approval Authority.
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A device is provided which permits determination of the maximum angle
assumed by the arm in the plane of release.

A support firmly fixed to the structure of the pendulum serves to hold the
specimens in compliance with the impact requirements specified in paragraph
6.3.2.2.7. below.

Figure 1c below gives the dimensions (in mm) of the test rig and the special
design specifications:

Figure 1c
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Paragraph 6.3.2.2.5., amend to read:

"6.3.2.2.5.

When, under the conditions governing adjustment laid down in paragraphs
6.3.2.2.1. and 6.3.2.2.2. above parts of the device for indirect vision limit the
return of the hammer before and after the impact, the point of impact shall
be displaced through the centre of the reflecting surface, in a direction
perpendicular to the axis of rotation or pivoting in question.

The displacement shall be no greater than is strictly necessary for the execution
of the test. The necessary displacement shall be agreed upon by the Type
Approval Authority or Technical Service; it shall be limited in such a way
that:

(@)  Either the sphere delimiting the hammer remains at least tangential to
the cylinder as defined in paragraph 6.1.1.6.;

(b)  Or, in the case of mirrors, the point of contact with the hammer is
located on the reflecting surface at least 10 mm from the periphery of the
reflecting surface"
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Paragraph 15.2.1.1.3., amend to read:

"15.2.1.1.3.

Rear-view mirrors required for L-category vehicles with body work

Category of vehicle Rear-view Class | Main rear-view Classes Il and VII
L category motor | 1* 1, if there is a Class | rear-view
vehicles fitted mirror;

with bodywork
which partly or
wholly encloses
the driver

2, if there is not a Class | rear-
view mirror

1 No rear-view mirror Class | is required if the visibility conditions referred to in
paragraph 15.2.5:4.1. below cannot be met. In this case two Class Il or VII rear-view
mirrors are required, one giving the view on the left and one giving the view on the right
hand side of the vehicle.

Where a single Class 111 or VII rear-view mirror is fitted this shall be located
on the left hand side of the vehicle in those countries where the traffic drives
on the right and on the right hand side of the vehicle in those countries where
the traffic drives on the left."

Paragraph 15.2.1.2., amend to read:

"15.2.1.2.

deﬁﬂed—m—paragraph—Z—l—l—?,—Neve#heless—th&eExterlor survelllance mirrors

shall be mounted at least 2 m above the ground when the vehicle is under a
load corresponding to its maximum technical permissible mass or shall be fully
integrated in a housing including Class Il or Il mirror(s) which is (are) type
approved to this Regulation."

Paragraph 15.2.4.9.2., amend to read:

"15.2.4.9.2.

Classes I, 11, 1V, V, and VI devices for indirect vision and Class VII mirrors

In the fields of vision specified above, obstruction due to the bodywork and its
components, such as other cab devices for indirect vision, door handles, outline
marker lights, direction indicators and front and rear bumpers, as well as
reflective-surface cleaning components, shall not be taken into account if they
are responsible for a total obstruction of less than 10 per cent of the specified
field of vision. In the case of a vehicle designed and constructed for special
purposes where, due to its special features, it is not possible to meet this
requirement, the obstruction of the required field of vision of a Class VI mirror
caused by the special features may be more than 10 per cent but not more than
necessary for its special function.

If the obstruction rate cannot be evaluated for Classes II, 111, 1V devices
for indirect vision and Class VIl mirrors, obstruction due to the bodywork
and its components, such as other cab devices for indirect vision, door
handles, outline marker lights, direction indicators, and front and rear
bumpers, as well as reflective-surface cleaning components, may not be
taken into account if they do not obstruct more than necessary in essential
areas, subject to the decision of the Type Approval Authority [and/or]
Technical Service."

Insert new paragraph 16.1.1.3.1., to read:

"16.1.1.3.1.

Safety-Related Rearward Vision Information

Safety-related rearward vision information refers to information that
directly enhances the driver’s ability to identify, assess, and respond to
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potential hazards or obstacles in the rearward field of vision. This
includes, but is not limited to:

(@) Hazard alerts highlighting vehicles, cyclists, or pedestrians;
(b)  Parking guidance lines, distance lines or markers.

Any additional information proposed by the vehicle manufacturer as
safety-related rearward vision information shall be evaluated and
approved by the Technical Service and Type Approval Authority.

Indicators like blind spot monitoring indicators as described in UN
Regulation No. 151, side indicators, temperature warnings are not
considered as safety-related rearward vision information."

Paragraph 16.1.2., amend to read:
"16.1.2. Operating readiness (System availability)

Non-operation of the system (e.g. CMS failure as defined by the
manufacturer in the explanation of the warning strategy and safety
concept according to paragraph 2.3.1. (e) of Annex 12 or CMS in a folded
position on driver’s request) shall be recognizable to the driver and indicated
by e.g. warning indication, display information, absence of status indicator.
The information for the driver shall be explained in the operator's manual.”

Paragraph 16.1.3.1., amend to read:

"16.1.3.1. Magnification factor

The minimum and the average magnification factors of the CMS, in both
horizontal and vertical directions shall not be lower than the magnification
factors indicated below:

Magnification limit with two digits after the decimal point: round the
measured value to the nearest hundredth;

Magnification limit with three digits after the decimal point: round the
measured value to the nearest thousandth.

Examples:
0,255 -> 0,26
0,0154 -> 0,015"

[Insert new paragraph 16.1.5.1.1., to read:

"16.1.5.1.1. In case of a monitor for devices of Class I in a vehicle of category Mz or
Nz, where no reflecting surface is used as an alternative to provide the
required field of vision, the centre of the monitor(s) shall not be above a
horizontal plane passing through the driver's ocular points, as defined in
paragraph 12.1."]

Delete paragraph 16.2.5.

Insert new paragraphs 16.3. to 16.3.5., to read:
"16.3. Surveillance Camera-Monitor-Recording Devices

16.3.1. Exterior surveillance cameras shall be mounted at least 2 m above the
ground when the vehicle is under a load corresponding to its maximum
technical permissible mass.

16.3.2. Notwithstanding the provisions of paragraph 16.3.1., exterior surveillance
cameras mounted below 2 m from the ground when the vehicle is under a
load corresponding to its maximum technical permissible mass shall not
project more than 50 mm beyond the overall width of the vehicle
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16.3.2.1.

16.3.3.

16.3.4.

measured without this device and shall have radii of curvature according
to paragraphs 6.2.2.1.1. to 6.2.2.1.5. or shall be integrated in a housing of
a Class Il or 111 device for indirect vision approved under this Regulation.

In the case of vehicles of category N, the provisions of paragraph 16.3.2.
only apply to a surveillance camera-monitor recording device mounted on
the external surface according to paragraph 2.1. as defined in UN
Regulation No. 61.

Notwithstanding the provisions in paragraph 16.3.1. in case of vehicles of
category M2 and M3 the provisions of paragraph 16.3.2. do not apply to
surveillance camera-monitor recording devices mounted on the rear wall
of the vehicle.

Monitors of a surveillance camera-monitor-recording device shall fulfil
the provisions of paragraphs 6.2.2. t0 6.2.2.1.1. and 6.2.2.1.4."

Insert new paragraph 22.33. and consequent subparagraphs, to read:

"22.33.

"22.33.1.

22.33.2.

22.33.3.

22.33.4.

22.33.5.

22.33.6.

22.33.7.

Transitional Provisions of the 07 Series of Amendments”

As from the official date of entry into force of the 07 series of amendments,
no Contracting Party applying this Regulation shall refuse to grant or
refuse to accept type approvals under this Regulation as amended by the
07 series of amendments.

As from 1 September 2027, Contracting Parties applying this Regulation
shall not be obliged to accept type approvals to any of the preceding series
of amendments, first issued after 1 September 2027.

Until 1 September 2029, Contracting Parties applying this Regulation
shall accept type approvals to [any of the preceding / the 06] series of
amendments, first issued before 1 September 2027.

As from 1 September 2029, Contracting Parties applying this Regulation
shall not be obliged to accept type approvals issued to any of the preceding
series of amendments to this Regulation.

Notwithstanding paragraph[s 22.33.3. and] 22.33.4., Contracting Parties
applying this Regulation shall continue to accept type approvals issued
according to the 04, 05 and 06 series of amendments to this Regulation,
for the vehicles and devices for indirect vision which are not affected by
the changes introduced by the 07 series of amendments.

Contracting Parties applying this Regulation may grant type approvals
according to any of the preceding series of amendments to this Regulation.

Contracting Parties applying this Regulation shall continue to grant
extensions of existing approvals to any of the preceding series of
amendments to this Regulation.”

Annex 1, paragraph 9.1.1., amend to read:

"9.1.1.

In the case of camera-monitor systems of Classes V and VI, the class(es),
the detection distance(s) [mm], contrast(s), luminance range(s), glare
correction(s), display performance(s) (black and white/colour) image
repetition frequency(s), luminance reach of the monitor(s): .........ccoceevrvnenne.

Annex 1, item 9.1.2., amend to read:

"9.1.2.

In the case of camera-monitor systems of Classes I to 1V, the class(es), fleld(s)
of view, magnification(s) and resolution(s): ..............ccooevivviininnt.

Insert new paragraphs 12.1.3. to 12.1.4. in Annex 2, to read:

"12.1.3.

SUNVEITANCE IMIITTOIS ...ttt st te s st e s ebae e e e aees
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12.1.3.1. Drawing(s) showing the position of the surveillance mirror relative to the
VENICIE SLIUCKUIE: vttt

12.1.3.2. Details of the method of attachment including that part
of the vehicle structure to which itis attached:............ccoovveveieieicic i,

12.1.3.3. Optional equipment which may affect the rearward field of vision: .................
12.1.3.4. A brief description of the electronic components (if any) of the adjustment

HBVICE: ettt ettt et bbb e
12.1.4. surveillance camera-monitor-recording deviCes: ........ccocvvvviveveeieeieiiesesieseanens
12.1.4.1. Sufficiently detailed drawings with the installation instructions: ......................

12.1.4.2. Drawing(s)/photograph(s) showing the position of the camera(s) relative to the
VENICIE SLIUCTUIE: ..vitiieicti e

12.1.4.3. Drawing(s)/photograph(s) showing the arrangement of the monitor(s)
including surrounding INTEriOr PArtS: ........ccccvevveieieiesese e e

12.1.4.4, Details of the method of attachment of the camera-monitor device(s) including
that part of the vehicle structure to which it is attached: ............ccccooe v,
12.1.4.5. Optional equipment which may affect the rearward field of vision: .................
12.1.4.6. A brief description of the electronic components (if any) of the adjustment
HBVICE. ettt bbb e b "

Annex 5, amend to read:

"Annex 5

Arrangement of Approval Mark of a Device for Indirect
Vision

(See paragraph 5.4. of the Regulation)

Example 1

a=5 mm minimum

w | =
|

A 4

072439

The above approval mark affixed to a device for indirect vision indicates that the
device is a main rear-view device, of Class Il, which has been approved in the Netherlands
(E 4) pursuant to Regulation No. 46 and under approval number 852439 072439. The first
two digits of the approval number indicate that Regulation No. 46 already included the 85 07
series of amendments when the approval was granted.

A
A
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VI !
3 v

Note: The approval number and the additional symbol shall be placed close to the circle and
either above or below the "E" or to the left or right of that letter. The digits of the approval
number and the additional symbols may be on the same side of the "E" or one on one side
and the other on the other side and point in the same direction. The additional symbol shall
be directly next or opposite to the approval number. The use of Roman numerals as approval
numbers shall be avoided so as to prevent any confusion with other symbols.

Example 2
One Approval Number for Two Classes

A

—
V a -
j ‘

3 A 2

VI T =

The above approval mark affixed to a device for indirect vision indicates that the device
is a close-proximity view device, of Class V, and a front-view device, of Class VI, which
has been approved in the Kingdom of the Netherlands (E 4) pursuant to Regulation No.
46 and under approval number 072439. The first two digits of the approval number
indicate that Regulation No. 46 already included the 07 series of amendments when the
approval was granted.

Note: The approval number and the additional symbol(s) shall be placed close to the
circle and on the same side or one to the left and one to the right of that letter. The digits
of the approval number and the additional symbols shall point in the same direction.
The use of Roman numerals as approval numbers shall be avoided so as to prevent any
confusion with other symbols.

Example 3
Combined Approval Mark for UN Regulation No. 46 and UN Regulation No. 10

—. 1. 46R-072439

»

w| =

&

~' 1" 10R-068230

The above approval mark affixed to a device for indirect vision indicates that the
device is a close-proximity view device, of Class V, which has been approved in the
Kingdom of the Netherlands (E 4) pursuant to Regulation No. 46 and under approval
number 072439 and pursuant to Regulation No. 10 and under approval number 068230.
The first two digits of the approval number indicate that Regulation No. 46 already
included the 07 series of amendments and Regulation No. 10 already included the 06
series of amendments when the approval was granted.

Note: The approval numbers and the additional symbol shall be placed close to the
circle and either above or below the ""E"* or to the left or right of that letter. The digits
of the approval number and the additional symbols may be on the same side of the "E"
and point in the same direction. The use of Roman numerals as approval numbers shall
be avoided so as to prevent any confusion with other symbols.

a 1072439 T

w |

ot
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Vo1 ——
VI T: =30

Example 4
Combined Approval Mark for UN Regulation No. 46 (One Number for Two Classes)
and UN Regulation No. 10

»

w |

&

The above approval mark affixed to a device for indirect vision indicates that the
device is a close-proximity view device of Class V, and a front-view device of Class VI,
which has been approved in the Kingdom of the Netherlands (E 4) pursuant to
Regulation No. 46 and under approval number 07243946 and pursuant to Regulation
No. 10 and under approval number 068230. The first two digits of the approval number
indicate that Regulation No. 46 already included the 07 series of amendments and
Regulation No. 10 already included the 06 series of amendments when the approval was
granted.

Note: The approval numbers and the additional symbols shall be placed close to the
circle and on one side or one to the left and one to the right of the ""E™ or on the same
side of the letter. The digits of the approval number and the additional symbols shall
point in the same direction. The additional symbols shall be directly or opposite to the
approval numbers. The use of Roman numerals as approval numbers shall be avoided
S0 as to prevent any confusion with other symbols.”

Insert new paragraph 3. in Annex 7, to read:
"3. Equivalent Procedures

3.1. Alternative tests may be permitted at the discretion of the Type Approval
Authority provided equivalence can be demonstrated. A report shall be attached
to the approval documentation describing the method used and the results
obtained or the reason for not carrying out the test.

3.2.  Responsibility for demonstrating the equivalence of the alternative method shall
rest with the manufacturer or his agent wishing to use such a method."

Justification

1. Several amendments are proposed by TF for UN Regulation No. 46 to improve the
following:

(a)Positioning of the Monitor for a pure Class | device (bi-focal glasses): The position of a
pure Class | monitor at the upper edge of the windscreen introduces some disadvantages for
drivers wearing bi-focal glasses. The area to improve short-distance view is usually at the
bottom of the glasses, which makes it challenging to easily look at the monitor. TF intended
to introduce an angular requirement by adding a new paragraph 16.1.5.1.1., which should
lead to lower positions of a pure Class | monitor. Additionally, paragraph 16.1.6. should be
considered, which requires the obstruction to the direct view of the driver by such a device
to be as less as possible. There was no conclusion on a specific value for this new angle. In
order to introduce the general idea to GRSG a horizontal plane was used instead. TF believed
further research is probably needed. TF requests guidance from GRSG.

2. Requirements on the installation of surveillance mirrors and surveillance camera-
monitor-recording devices in UN Regulation No. 46: these devices shall be addressed by UN
Regulation No. 46 as well. The former decision to have only limited requirements was
respected. The proposal takes also into account the specificities for external projections of

. 46R-072439 1:
" 10R-068230 T:

11
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the different vehicle categories. Vehicles of category M2 and M3 do not have any further
requirements, vehicles of category N have requirements only on the cab, see below:

UN Regulation No. 61 (External Projections of Commercial Vehicles)
(only N1, N2, N3; does not apply to exterior devices for indirect vision)

Figure
2.5 mm radii according to
paragraphs:
1.1
6.1.1
2m plane 6.3.

5.1.1.1) 6.4.1.

Reference plane or - 6.4.2.
floorline (2.6./2.7.) 6.5.2.
6.5.3.

Zone (5.1.1.) 6.6.1.
cab rear panel plane 6.6.2.2.
(5.1.x[2.1./2.5./2.6.12.7.]) 6.9.

6.11.2.

3. Type-marking: TF decided to introduce the possibility of type-approving devices for
more than one “field of view” under one approval number. In addition, it shall be possible to
combine the marking of devices for indirect view with the marking of other UN Regulations,
e.g. UN Regulation No. 10 on electromagnetic compatibility, if applicable.

4. Obstruction of the field of view: Paragraph 15.2.4.9.2. requires that the obstruction of
body parts to the required field of view shall be less than 10 per cent. If the obstruction for
Class I, 111 and IV devices cannot be clearly evaluated, the obstruction shall be reduced to
be not more than necessary.

5. Magnification Measurement — Tolerance and Rounding: Provisions for the rounding
of the magnification factors are introduced.

6. Definition of "Surveillance camera-monitor-recording device": The definition shall
be amended to delimitate these devices and their respective requirements from equipment
required by other UN Regulations.

7. Clarification on external original surface: A drawing shall be added to further explain
the idea of "external original surface". Additionally, the wording in paragraph 6.1.1.6. shall
be amended for clarity.

8. Radius of curvature requirement on the backside of Class | mirrors: The radius of
curvature shall not be mandatory on the backside of Class | mirrors.

9. Pendulum Test: This proposal adds more flexibility in the shape of the hammer.
Alternatives to the sphere shall be accepted, if at least on the impact side is a spherical shape.
In addition, it shall be sufficient to have a rubber cover at the impact side. All requirements
per paragraph 6.3.2.1.2. still need to be fulfilled.

According to guidance from GRSG, which was given during the 128" session in
October 2024, paragraph 6.3.2.2.5. was amended to clarify that the return of the hammer
should consider the movement of the pendulum before and after the impact. Further
clarification of the allowed displacement was added.

10.  Wrong Reference: A reference in paragraph 15.2.1.1.3. is corrected.

11.  Correct the numbering of the figures: In the current version there are two different
figures numbered 1. As a new figure shall be introduced, the new one becomes figure 1a and
the former figures 1 become 1b and 1c.

12.  Guidance for safety-related rearward vision information was added per paragraph
16.1.1.3.1.
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13.  The issue of operation readiness with respect to partially folded camera wings is
further clarified in paragraph 16.1.2. The CMS failure shall take into account the warning
strategy and the safety concept of the vehicle manufacturer.

14. The test defined in annex 7 for evaluating the radius of curvature on the reflecting surface
might not be feasible in some cases when a freeform mirror is used. Alternative tests shall be
allowed, if equivalency can be demonstrated.

13



