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The text reproduced below was adopted by GRE afiftisninth session. It is based on
ECE/TRANS/WP.29/GRE/2008/25, ECE/TRANS/WP.29/GRB&Q3 and GRE-59-28. It is
submitted to WP.29 and AC.1 for consideration GE&E/TRANS/WP.29/GRE/59).
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programme activity 02.4), the World Forum will deyg harmonize and update Regulations in ordent@aece performance of
vehicles. The present document is submitted ificcomty with that mandate.
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The list of contents, the annex@snendo read:

Annex 11 - Requirements for LED modules and AFS includifgPLmodules”

Text of the Reqgulatign

Paragraph 2.1.4amend to read:

"2.1.4. The category, as listed in Regulation Bib.or 99 and their series of amendments in
force at the time of the application for type ap@alp of replaceable and/or non-
replaceable filament or gas discharge light sogjcaéed and/or the light source
module specific identification code(s) for LED mdeky if available;”

Paragraph 2.2.1lamend to read:

"2.2.1. ...
if applicable and in case of LED module(s) als® shace(s) reserved for the specific
identification code(s) of the module(s); "

Paragraph 2.2.2amend to read:

"2.2.2. ...
(k) In the case of LED module(s) this shalllirae:
(i) A brief technical specification of the LED mualé(s);
(i) A drawing with dimensions and the basic elmer and photometric
values and the objective luminous flux;
(iii) In case of electronic light source controlageinformation on the electrical
interface necessary for approval testing;"

Paragraph 2.2.2.1amend to read:

"2.2.2.1. the safety concept ...approval tests:

(i) Describe the measures designed into the systeemsure compliance with the
provisions of paragraphs 5.7.3., 5.9., 6.2.6.fbvbeand

Paragraph 2.2.5amend to read:

"2.2.5. For testing the resistance of the lighihsraitting components made of plastic
material against UV radiation of those light sogsgenside the system, which can
emit UV radiation as e.g. gas discharge light sesyd. ED modules, according to
paragraph 2.2.4. of Annex 6 to this Regulation: ...."
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Insert new paragraphs 3.5. to 31@.read:

"3.5. In the case of an AFS with LED module(s), teeresponding installation unit(s)
shall bear the marking of the rated voltage anddravattage and the light source
module specific identification code.

3.6. LED module(s) submitted along with the appt@iahe AFS:

3.6.1. Shall bear the trade name or mark of thdiggp. This marking shall be clearly
legible and indelible;

3.6.2. Shall bear the specific identification casfethe module. This marking shall be
clearly legible and indelible.

This specific identification code shall comprisee tstarting letters "MD" for
"MODULE" followed by the approval marking withoulé circle as prescribed in
paragraph 4.2.1. below and in the case severaidamtical light source modules are
used, followed by additional symbols or charactérkis specific identification code
shall be shown in the drawings mentioned in pagg?2.1. above. The approval
marking does not have to be the same as the otteedamp in which the module is
used, but both markings shall be from the sameagpnil

3.7. If an electronic light source control gear evhis not part of a LED module is used to

operate a LED module(s), it shall be marked wishsppecific identification code(s),
the rated input voltage and wattage."

Paragraph 5.3amend to read:

"5.3. With the exception of LED modules the systehall not be equipped with light
sources that are not approved according to Regul&to. 37 or 99 ...."

Paragraph 5.9amend to read:

"5.9. The system shall be so made that, if a lgghirce and/or a LED module has failed, a
failure signal in order to comply with the relevaptovisions of Regulation
No. 48 shall be provided."

Insert new paragraphs 5.12. to 5,1d.read:

"5.12. The AFS, if equipped with LED modules, ahd t ED module(s) themselves shall
comply with the relevant requirements specifiedimex 11 of this Regulation. The
compliance with the requirements shall be tested.

5.13. In case of an AFS incorporating light souraed/or LED module(s) producing the
basic passing beam and having a total objectivénioms flux of the lighting units as
indicated under item 9.3 of the communication foronforming to the model in
Annex 1 which exceeds 2,000 lumen per side a mfereshall be made in
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item 9.2.4. of the communication form in Annex The objective luminous flux of
LED module(s) shall be measured as described inagpaph 5. of
Annex 11.

5.14. In the case of the basic passing beam inehé&al state being produced exclusively

by LED modules, the total objective luminous fluiktbese LED modules shall be
equal or greater than 1,000 lumen per side, wheasured as described in
paragraph 5. of Annex 11. "

Paragraph 6.2.6.3amend to read:

"6.2.6.3. When the T-signal corresponds to the alelsi smallest turn radius to the left (or
right), the sum of the illuminance values providsdall contributors of the right or
the left side of the system shall be at least &thone or more points in the zone
extending from H-H to 2 deg below H-H and from @046 deg left (or right);"

Annex 1

Item 9.2, amendo read:

"9.2. Number and category(ies) of replaceable lgghirces

9.2.1. Number and specific identification codesl.BD module, if applicable

9.2.2. Number and specific identification code(sglectronic light source control gear(s),
if applicable

9.2.3. Total objective luminous flux as describegaragraph 5.13 exceeds 2,000 lumen:
yes/no_2'

Annex 2

Insert, at the end, a new Figure 1@read:

" ... the different installation units of the systsimll bear the same approval number.
Figure 14

LED modules

MD E3 17325
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The LED module bearing the light source module iifieation code shown above has been
approved together with an AFS initially approvedtaly (E3) under approval number 17325."

Annex 4 amend to read:

For the purpose of this annex:

(a) "Complete system" shall be understood to mearach installation unit of the system and
lamp(s) and/or LED module, if any, of the complgystem may be tested separately;

(c) The expression "light source" shall be underst@ocbimprise also any single filament of a
filament lamp, LED modules or light emitting padfsa LED module.

The tests shall be carried out:

which has been aged for at

(b) In case of replaceable light sources: usingaasproduction .....
least 15 hours or a mass production LED module vhas been aged for at least 48 hours

The measuring equipment shall be equivalent to esatd during system approval tests. The
system or part(s) thereof shall, prior to the sghsat tests, be set to the neutral state.

(e) LED module(s) shall be measured at 6.75 V5 Y3or 28.0 V respectively, if
not otherwise specified within this Regulation. D.Enodule(s) operated by an
electronic light source control gear, shall be meas as specified by the

applicant.”

Annex 6, paragraph 2.2,2amend to read:

and/or loW-type gas discharge light sources

"2.2.4. The UV-resistance testing of......
and/or low-UV-type LED modules are being appliedf @rovisions
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Annex 9

Paragraph 1.8.1lamend to read:

"1.8.1. However..... These cases are: paragraph$.8.26.2.9.1., 6.3.2.1.2.,, 6.3.2.1.3.,
6.4.6., and note 4 of Table 1 of Annex 3."

Insert a new paragraph 2.5 read:

"2.5. LED module(s) shall be measured at 6.753/5¥ or 28.0 V respectively, if not
otherwise specified within this Regulation. LED dte(s) operated by an electronic
light source control gear, shall be measured asfggek by the applicant.

The measured photometric values shall be muldptig a factor of 0.7 prior to the
check for compliance."

Insert a new Annex 110 read:

"Annex 11

REQUIREMENTS FOR LED MODULES AND AFS INCLUDING
LED MODULES

1. GENERAL SPECIFICATIONS

1.1. Each LED module sample submitted shall conftarthe relevant specifications of
this Regulation when tested with the supplied ebedt light source control-gear(s),
if any.

1.2. LED module(s) shall be so designed as to loetamemain in good working order

when in normal use. They shall moreover exhibifawdt in design or manufacture.
A LED module shall be considered to have faile@ny one of its LEDs has failed.

1.3. LED module(s) shall be tamperproof.
1.4. The design of removable LED module(s) shalieh that:
1.4.1. When the LED module is removed and repldyednother module provided by the

applicant and bearing the same light source moddémntification code, the
photometric specifications of the AFS shall be met;

1.4.2. LED modules with different light source méaidentification codes within the same
lamp housing, shall not be interchangeable.

2. MANUFACTURE

2.1 The LED(s) on the LED module shall be equippé@t suitable fixation elements.
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The fixation elements shall be strong andlfirsecured to the LED(s) and the LED
module.

TEST CONDITIONS

Application

All samples shall be tested as specifigghiragraph 4. below.

The kind of light sources on a LED MODULEaBIbe light-emitting diodes (LED)
as defined in Regulation No. 48 paragraph 2.7.1particular with regard to the
element of visible radiation. Other kinds of ligiiturces are not permitted.
Operating conditions

LED module operating conditions

All samples shall be tested under the conditiohisecified in paragraphs 6.1.4.
and 6.1.5. of this Regulation. If not specifieffatiently in this annex LED modules
shall be tested inside the AFS as submitted byndweufacturer.

Ambient temperature

For the measurement of electrical and photometraracteristics, the AFS shall be
operated in a dry and still atmosphere at an arhbeemperature of 23 °C £ 5 °C.

Ageing

Upon the request of the applicant the LED modtiallsbe operated for 15 h and
cooled down to ambient temperature before starggytests as specified in this
Regulation.
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4. SPECIFIC SPECIFICATIONS AND TESTS
4.1. Colour rendering
4.1.1. Red content
In addition to measurements as described in paphgr. of this Regulation:
The minimum red content of the light of a LED miedor AFS incorporating LED
module(s) tested at 50 V shall be such that:
780nm
j E.(A\) V(\) dA
oy = Aol > 005
JE.M) V)
A=380nm
where:
E«(A) (unit: W) is the spectral distribution of theadiance;
V(A)  (unit: 1) is the spectral luminous efficiency;
) (unit: nm) is the wavelength.
This value shall be calculated using intervalsmé nanometre.
4.2. UV-radiation

The UV-radiation of a low-UV-type LED module shia# such that:

400nm

[ E.()SM) dA

Kuy = —son <10°W/Im
k. _[Ee()\)V()\)d)\

A=380nm

where:

SQ)(unit: 1) is the spectral weighting function;
km = 683 Im/W is the maximum value of the luminouicaicy of radiation.

(For definitions of the other symbols see paralgri.1. above).
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This value shall be calculated using interval®©wé nanometre. The UV-radiation
shall be weighted according to the values as itelitan the Table UV below:

A SQ) A SQ) A SQ)
250 0.430 305 0.060 355 0.000 16
255 0.520 310 0.015 360 0.000 13
260 0.650 315 0.003 365 0.000 11
265 0.810 320 0.001 370 0.000 09
270 1.000 325 0.000 50 375 0.000 077
275 0.960 330 0.000 41 380 0.000 064
280 0.880 335 0.000 34 385 0.000 530
285 0.770 340 0.000 28 390 0.000 044
290 0.640 345 0.000 24 395 0.000 036
295 0.540 350 0.000 20 400 0.000 030
300 0.300

Table UV Values according to "IRPA/INIRC Guidelines on tisnof exposure to ultraviolet
radiation”. Wavelengths (in nanometre) chosen ramesentative; other values should be
interpolated.

4.3. Temperature stability
4.3.1. llluminance

4.3.1.1. For each existing class of passing beam and fordtheng beam, a photometric
measurement shall be carried out after one mintiteperation of the respective
lighting units and for the following test points:

Passing beam: 50V
Driving beam: HV

4.3.1.2. Operation of the lighting units mentioned in paegdr 4.3.1.1. above shall then be
continued until photometric stability has occurrdds condition is considered to be
fulfilled if the variation of the illuminance fohe test points indicated in paragraph
4.3.1.1. above is less than 3 per cent within @yninute period. After photometric
stability has occurred, aiming for complete photosnehall be performed and the
photometric values at all required test pointsidimldetermined.

4.3.1.3. The ratio between the photometric valuesisured after one minute of operation
and those measured after photometric stability d@sirred shall be calculated for
the test points indicated in paragraph 4.3.1.1vab®his ratio shall then be applied
to all other applicable test points to determineirtiphotometric values after one
minute of operation.
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4.3.1.4.

4.3.2.

5.1.

5.2.

The illuminance values determined after one minofe operation and after
occurrence of photometric stability shall complytiwiapplicable photometric
requirements.

Colour

The colour of the light emitted measured after oniaute and measured after
photometric stability has been obtained, as desdrilm paragraph 4.3.1.2. of this
annex, shall both be within the required colourrmaries.

The measurement of the objective luminous flisklBD module(s) producing the
principal passing beam shall be carried out asvil

The LED module(s) shall be in the configunatias described in the technical
specification as defined in paragraph 2.2.2. of tRegulation. Optical elements
(secondary optics) shall be removed by the TechiSeavice at the request of the
applicant by the use of tools. This procedure #mel conditions during the
measurements as described below shall be desaniltled test report.

Three LED modules of each type shall be subthiby the applicant with the light
source control gear, if applicable, and sufficiestructions.

Suitable thermal management (e.g. heat sink) magrbeded, to simulate similar
thermal conditions as in the corresponding AFSiagfpbn.

Before the test each LED module shall be agedtftegast seventy-two hours under
the same conditions as in the corresponding AFScapion.

In the case of an integrating sphere is used, fere shall have a minimum

diameter of one meter, and at least ten times taeimum dimension of the LED

module, whichever is the largest. The flux meanemets can also be performed by
integration using a goniophotometer. The predonmgtin the CIE — Publication 84 —
1989, regarding the room temperature, positioniaty,., shall be taken into

consideration.

The LED module shall be burned in for approximatatg hour in the closed sphere
or goniophotometer.

The flux shall be measured after stability has oed) as explained in
paragraph 4.3.1.2. of this Annex.

The average of the measurements of the three sampkach type of LED module
shall be deemed to be its objective luminous flux."



