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4.3.	Light sources:
4.3.1.	Use of light sources
	The lamp shall only be equipped with:
· replaceable light source(s) approved according to UN Regulation Nos. 37, 99 and/or 128, provided that no restriction on the use is made at the time of application for type approval, and / or
· [replaceable] light source module(s) and/or	Comment by Davide Puglisi: Not sure if needed or if it may cause confusion
· non-replaceable light source(s) and/or
· [bookmark: _GoBack]a combination of the above
4.3.2.	General requirements for light sources
4.3.2.1.	In case of a light source category or categories or type(s) is restricted for use in lamps on vehicles in use and originally equipped with such lamps, the applicant for type approval of the lamp shall declare that the lamp is only intended for installation on those vehicles; this shall be noted in the communication form.
4.3.2.2.	In case of replaceable UN approved light source(s):
(a) The design of the lamp shall be such that the light source(s) can be fixed in no other position but the correct one
(b) The light source(s) holder shall conform to the characteristics given in IEC Publication 60061. The holder data sheet relevant to the category of light source(s) used, applies.
Alternatively, where a category of LED substitute light sources(s) is also prescribed, the holder data sheet relevant to the category of LED substitute light source(s) applies.
4.3.2.3.	In the case of replaceable light source modules, the design of the light source module(s) shall be such that: 
(a)	each light source module can only be fitted in no other position than the designated and correct one and can only be removed with the use of tool(s), except when the light source module is non-replaceable;
(b)	If there are more than one light source module used in the housing for a lamp, light source modules having different characteristics cannot be interchanged within the same lamp housing. 
(c) 	The light source module(s) shall be tamperproof.
(d)	A light source module shall be so designed that regardless of the use of tool(s), it shall not be mechanically interchangeable with any UN approved light source.
4.3.2.4.	In the case of non-replaceable filament light source(s) or light source module(s) equipped with non-replaceable filament light source(s), the applicant shall annex to the type approval documentation a report, acceptable to the Authority responsible for type approval, that demonstrates compliance of these non-replaceable filament light source(s) with the requirements as specified in paragraph 4.11 of IEC 60809, Edition 3.	Comment by Plathner, Dr. Philipp: This clause is technology specific
4.3.3.	In the case where the lamp, as the discretion of the applicant, also has to be approved with LED substitute light source(s), all measurement, photometric and colorimetric, shall be repeated using the LED substitute light source(s) prescribed.
4.3.4.	Testing of the lamp with respect to light sources
Tests shall be carried out according to Annex [8].


Annex [8]
		Testing procedures with respect to light sources
1.	General test requirements
1.1.	The luminous intensity distribution is measured and checked for compliance after photometric stability.
1.2.	Depending on the lamp (function), the luminous intensity distribution is additionally checked for compliance* at the point in time listed in Table A8-1.
Table A8-1 Additional testing concerning certain light source technologies

	Lamp (function)
	Time after activation
	Reference point	Comment by Plathner, Dr. Philipp: This data still needs to be checked / completed

	Rear-registration plate illumination
	[4] s
	[any measurement point given in Annex 3]

	Direction Indicator Cat 1,2,11,12
	[200] ms
	[HV]

	Direction Indicator Cat 5,6
	[200] ms
	

	Front and rear position
	[4] s
	[HV]

	Stop
	[200] ms
	[HV]

	End-outline marker
	[4] s
	[HV]

	Reversing
	[200] ms
	[HV]

	Maneuvering
	[4] s
	[HV]

	Rear fog
	[4] s
	[HV]

	Parking
	[4] s
	[HV]

	Daytime running
	[4] s
	[HV]

	Side marker lamps
	[4] s
	[??]



*  The luminous intensity distributions at a point in time may be calculated from the luminous intensity distribution measured after photometric stability by applying at each test point the ratio of luminous intensities measured at the reference point of the lamp (function) under consideration.
1.2.1.	In case a lamp (function) uses filament [incandescence] technology only, a lamp (function) is deemed to comply with the corresponding intensity requirements at all points in time, if the values measured after photometric stability are compliant.
1.2.2.	In case a lamp (function) uses LED technology only, a lamp (function) is deemed to comply with the corresponding intensity requirements at all points in time, if the values measured at [1] minute after activation and after photometric stability are compliant.
1.2.3.	In case of doubt (e.g. if an electronic control gear is used to negatively influence the run-up behavior), the corresponding minimum intensity requirements of a lamp (function) are tested and checked for compliance at all points in time starting at the corresponding point in time listed in Table [A8-1] and ending when photometric stability is reached.
1.2.4.	In case of any other technology or in case of technology-mixing, the corresponding intensity requirements of a lamp (function) are tested and checked for compliance at all points in time starting at the corresponding point in time listed in Table [A8-1] and ending when photometric stability is reached.
2.	Light source specific test conditions	Comment by Plathner, Dr. Philipp: If we insert the test condition here, they can be deleted from 4.7; but this needs to be checked carefully
Depending on the kind of light source used, the following conditions shall apply.
2.1.	In the case of replaceable UN approved filament light sources:
The lamp shall be checked by means of colourless standard (étalon) filament light sources as specified in R.E.5.
During the testing of the lamp the power supply to the filament light source(s) shall be regulated so as to obtain the reference luminous flux at 13.5 V as indicated on the relevant data sheet of UN Regulation No. 37.
2.1.1.	In order to protect the standard (étalon) filament light source during the process of photometric measurement it is permissible to carry out the measurements at a luminous flux that differs from the reference luminous flux. If the Technical Service chooses to carry out measurements in such a manner, the luminous intensity shall be corrected by multiplying the measured value by the individual factor F lamp of the standard (étalon) filament light source in order to verify the compliance with the photometric requirements where:
F lamp = Φ reference / Φ test
Φ reference is the reference luminous flux as specified in the relevant data sheet of UN Regulation No. 37
Φ test is the actual luminous flux used for the measurement.
In the case of more than one filament light source, the mean value of the correction factors of the individual standard light sources shall be applied, while each individual correction factor shall not deviate more than 5 per cent from this mean value.
 
2.2.	In the case of replaceable UN approved LED light sources:	Comment by Plathner, Dr. Philipp: I didn’t insert the HID text here, because HID is an exotic case, that is covered generally below
The lamp shall be checked by means of a standard light source as specified in R.E.5. 
During testing of the lamp, the voltage supplied to the light source(s) shall be regulated to maintain 13.5 V for a 12 V system or 28 V for a 24 V system, or at the vehicle voltage as specified by the applicant, with a tolerance of ±0.1 V. 
The luminous intensity values produced shall be corrected. The correction factor is the ratio between the objective luminous flux and the value of the luminous flux found at the voltage applied. In the case of more than one LED light source, the mean value of the correction factors shall be applied, while each individual correction factor shall not deviate more than 5 per cent from this mean value.
2.3.	In the case of light source modules:
All measurements on lamps equipped with light source module(s) shall be made at 6.75 V, 13.5 V or 28.0 V respectively, if not otherwise specified within this Regulation. Light source modules operated by an electronic light source control gear shall be measured with the input voltage as specified by the applicant or with a supply and operating device which replace this control gear for the photometric test. 
2.4.	In the case of non-replaceable light sources:
All measurements on lamps equipped with non-replaceable light sources shall be made at 6.75 V, 13.5 V or 28.0 V or at other vehicle voltage as specified by the applicant. The test laboratory may require from the applicant the special power supply needed to supply the light sources. The test voltages shall be applied to the input terminals of the lamp.
2.5.	In the case of a lamp that uses a light source control gear:	Comment by Plathner, Dr. Philipp: This also covers HID
2.5.1.	If the light source control gear is part of the lamp, the voltage declared by the applicant shall be applied to the input terminals of that lamp.
2.5.2.	If the light source control gear is not part of the lamp the voltage declared by the applicant shall be applied to the input terminals of that light source control gear. The test laboratory shall require from the applicant the special light source control gear needed to supply the light source and the applicable functions. The identification of that light source control gear if applicable and/or the voltage applied, including the tolerances, shall be noted in the communication form in Annex 1.

