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This document proposes a new Supplement to the 03 series of amendments of UN Regulation No. 154. The new supplement intends to bring this Regulation up to date in the sense of provisions for automated vehicles and automated driving systems. The modifications to the current text of the Regulation are marked in bold for new or strikethrough for deleted characters.
	




	I.	Proposal		
End of the introduction, insert a new paragraph to read:
"…
The 01 series of this Regulation includes a harmonised procedure which contains the most stringent procedures/limits which shall be subject to full mutual recognition. A type approval to the 01 series shall therefore be accepted by all CPs having adopted this Regulation.
[bookmark: _Hlk208932043][bookmark: _Hlk203986198]For supplement 3 to the 03 series of amendments, the regulation is amended to account for vehicles of categories X and Y1. Recognising the need for different arrangements for vehicles fitted with Automated Driving Systems (ADS1), this regulation has been amended to clarify how vehicles with ADS are to operate and be tested in relation to regulation 154."
Footnote 1, insert new footnote to read:
[bookmark: _Hlk208847202][bookmark: _Hlk208932169][bookmark: _Hlk202454548]"	 As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document ECE/TRANS/WP.29/78/Rev.8, https://unece.org/transport/vehicle-regulations/wp29/resolutions"
Paragraph 2.1., amend to read:
"2.1. 	General abbreviations 
AC 		Alternating current 
ADS		Automated Driving System
APF 		Assigned permeability factor 
…"
Paragraph 3.2.5., amend to read:
[bookmark: _Hlk208932261]"3.2.5.	"Mass in running order" means the mass of the vehicle, with its fuel tank(s) filled to at least 90 per cent of its or their capacity/capacities, including the mass of the driver, fuel and liquids, fitted with the standard equipment in accordance with the manufacturer’s specifications and, when they are fitted, the mass of the bodywork, the cabin, the coupling and the spare wheel(s) as well as the tools. For vehicles of categories X and Y2 the mass of the driver shall not be included."
Insert a new footnote 2, to read: 
[bookmark: _Hlk208932339]"2	 As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document ECE/TRANS/WP.29/78/Rev.8, https://unece.org/transport/vehicle-regulations/wp29/resolutions"
Paragraph 3.2.31., amend to read:
"3.2.31.	"Powered axle" means an axle of a vehicle which is able to deliver propulsion energy and/or recuperate energy, independent of whether that is only temporarily or permanently possible and/or selectable by the driver or the ADS user."
Paragraph 3.2.37., amend to read:
[bookmark: _Hlk208932595]"3.2.37.		"Reference mass" means the vehicle’s mass in running order less the uniform mass of the driver of 75 kg and increased by a uniform mass of 100 kg.
For vehicles of categories X and Y the mass of the driver shall not be subtracted;"
Paragraph 3.5.8., amend to read:
[bookmark: _Hlk208905301][bookmark: _Hlk208932666]"3.5.8.	"Driver User-selectable mode" means a distinct driver-, or ADS user-selectable condition which could affect emissions, or fuel and/or energy consumption."
Paragraph 3.5.9., amend to read:
[bookmark: _Hlk494892306][bookmark: _Hlk208932701]"3.5.9.	"Predominant mode" for the purpose of this Regulation means a single driver user-selectable mode that is always selected when the vehicle is switched on, regardless of the driver user-selectable mode in operation when the vehicle was previously shut down, and which cannot be redefined to another mode. After the vehicle is switched on, the predominant mode can only be switched to another driver user-selectable mode by an intentional action of the driver or an ADS user."
Paragraph 3.5.12., amend to read:
[bookmark: _Hlk208932740]"3.5.12.	"Configurable start mode" for the purpose of this Regulation means a driver user-selectable mode that can be set by the driver or an ADS user as a mode which is automatically selected when the vehicle is switched on. After the vehicle is switched on, the configurable start mode can only be switched to another mode by an intentional action of the driver or an ADS user."
Insert new paragraphs 3.5.13. and 3.5.15., to read:
[bookmark: _Hlk216288718]"3.5.13.	"ADS road load determination mode" means a mode of operation of an ADS that enables the accurate and repeatable determination of road load and dynamometer settings, including the execution of coastdown tests under ADS control.
[bookmark: _Hlk215149628]3.5.14.	"ADS testing mode" means a mode of operation of an ADS that enables the correct execution of dynamometer tests.
3.5.15.	"ADS user", means a human user of an Automated Driving System, as defined in UN Regulation No. [ADS]."
Paragraph 3.10.1., amend to read:
[bookmark: _Hlk208932800]"3.10.1.	"On-Board Diagnostic (OBD) system" means in context of this Regulation, a system on-board the vehicle which has the capability of detecting malfunctions of the monitored emission control systems, identifying the likely area of a malfunction by means of fault codes stored in computer memory, and illumination activation of the Malfunction Indicationor (MI) to notify the operator of the vehicle." 
Paragraph 3.10.4., amend to read:
"3.10.4.	"Malfunction indicatorion (MI)" means a visible or audible indicator that clearly informs the driver of the vehicle and/or sends a signal to the ADS in the event of a malfunction of any emission-related component connected to the OBD system, or the OBD system itself."
Paragraph 3.10.20., amend to read:
[bookmark: _Hlk208932924]"3.10.20.	"Pending fault code" is a diagnostic trouble code stored upon the initial detection of a malfunction prior to illumination activation of the malfunction indicatorion."
Renumber footnote 1 to footnote 4 and amend, to read:
"14 The distinguishing numbers of the Contracting Parties to the 1958 Agreement are reproduced in Annex 3 to the Consolidated Resolution on the Construction of Vehicles (R.E.3), document ECE/TRANS/WP.29/78/Rev.68 – Annex 3 
https://unece.org/transport/standards/transport/vehicle-regulations-wp29/resolutions"

Paragraph 5.10.4., amend to read:
"5.10.4.	When tested with a defective component in accordance with Appendix 1 to Annex C5 to this Regulation, the OBD system malfunction indicatorindication shall be activated. The OBD system malfunction indicatorindication may also activate during this test at levels of emissions below the OBD thresholds specified in paragraph 6.8."

Paragraph 6.3.3., amend to read:
"6.3.3.	Road load family
Only vehicles that are identical with respect to the following characteristics may be part of the same road load family:
(a) 	Transmission type (e.g. manual, automatic, CVT) and transmission model (e.g. torque rating, number of gears, number of clutches, etc.).
At the request of the manufacturer and with approval of the responsible authority, a transmission with lower power losses may be included in the family;
(b) 	Number of powered axles.
If at least one electric machine is coupled in the gearbox position neutral and the vehicle is not equipped with a coastdown mode (paragraph 4.2.1.8.5. of Annex B4) or an ADS road load determination mode (paragraph 3.5.13.)  such that the electric machine has no influence on the road load, the criteria in paragraph 6.3.2.2. (a) and paragraph 6.3.2.3. (a) shall apply.
If there is a difference, apart from vehicle mass, rolling resistance and aerodynamics, that has a non-negligible influence on road load, that vehicle shall not be considered to be part of the family unless approved by the responsible authority."

Paragraph 6.3.4., insert new footnote 4 and amend to read:
"6.3.4.	Road load matrix family
The road load matrix family may be applied for vehicles with a technically permissible maximum laden mass ≥ 3,000 kg.
Vehicles with a technically permissible maximum laden mass ≥ 2,500 kg may be part of the road load matrix family provided: the driver seat R-point5 height is above 850 mm from the ground, or in the case of vehicles of category X, any of the R points for seats in the front row are above 850 mm from the ground, or the vehicle is of category Y.
“R-point” means “R” point or “seating reference point” as defined in paragraph 1.2.4. of Annex 1 to the Consolidated Resolution on the Construction of Vehicles (R.E.3.).
Only vehicles which are identical with respect to the following characteristics may be part of the same road load matrix family:
(a)	Transmission type (e.g. manual, automatic, CVT);
(b)	Number of powered axles."
Footnote 5, insert new footnote to read:
"5 “R-point” means “R” point or “seating reference point” as defined in paragraph 1.2.4. of Addendum 6 to Mutual Resolution No. 1. (M.R.1), document ECE/TRANS/WP.29/1101/Amend.5 
https://unece.org/transport/vehicle-regulations/wp29/resolutions"
Table 1B Footnote 2 and footnote 3, amend to read:
"*2 	Except vehicles having engine displacement less than or equal to 0.660 litre, vehicle length less than or equal to 3.40m, vehicle width less than or equal to 1.48m, and vehicle height less than or equal to 2.00m, seats less than or equal to 43 in addition to a driver, and payload less than or equal to 350kg.”
*3	Vehicles having engine displacement less than or equal to 0.660 litre, vehicle length less than or equal to 3.40m, vehicle width less than or equal to 1.48m, and vehicle height less than or equal to 2.00m, seats less than or equal to 43in addition to a driver, and payload less than or equal to 350kg."
Table 3B, footnote 2 and footnote 3, amend to read:
"*2 	Except vehicles having engine displacement less than or equal to 0.660 litre, vehicle length less than or equal to 3.40m, vehicle width less than or equal to 1.48m, and vehicle height less than or equal to 2.00m, seats less than or equal to 43 in addition to a driver, and payload less than or equal to 350kg.”
*3	Vehicles having engine displacement less than or equal to 0.660 litre, vehicle length less than or equal to 3.40m, vehicle width less than or equal to 1.48m, and vehicle height less than or equal to 2.00m, seats less than or equal to 43in addition to a driver, and payload less than or equal to 350kg."
Paragraph 6.8.1.2., amend to read:
"6.8.1.2.	To this end, those vehicles whose parameters described below are identical may be considered to belong to the same OBD family.
…
OBD parts and functioning:
The methods of OBD functional monitoring malfunction detection and malfunction indication to the vehicle driver, or to the ADS."
Table 4B, footnote 1 and footnote 2, amend to read:
"*1	Except vehicles having engine displacement less than or equal to 0.660 litre, vehicle length less than or equal to 3.40 m, vehicle width less than or equal to 1.48 m, and vehicle height less than or equal to 2.00 m, seats less than or equal to 43in addition to a driver, and payload less than or equal to 350 kg.
*2	Vehicles having engine displacement less than or equal to 0.660 litre, vehicle length less than or equal to 3.40 m, vehicle width less than or equal to 1.48 m, and vehicle height less than or equal to 2.00 m, seats less than or equal to 43in addition to a driver, and payload less than or equal to 350 kg."
Appendix 5, paragraph 2.10., amend to read:
"2.10.	"DriverUser-selectable charge-increasing operation" means, for OVC-HEVs, the operating condition in which the driver or an ADS user has selected a mode of operation, with the intention to increase the REESS SOC."
Appendix 6, paragraph 1.3, add new paragraph to read:
"1.3.	Whilst an ADS feature is active, whenever this annex mentions the driver being informed of reagent warnings or reagent inducement system activation, it shall be understood as warning signals sent to the ADS."
Appendix 6, paragraph 2.1., amend to read:
"2.1.	For vehicles other than categories X and Y, tThe vehicle shall include a specific indicator on the dashboard that informs the driver when reagent levels are below the threshold values specified in paragraph 3.5."
Appendix 6, paragraph 3., amend to read:
"3.	Driver Reagent warning system."
Appendix 6, paragraphs 3.4 and 3.5., amend to read:
[bookmark: _Hlk213936555]"3.4.	The reagent warning system does not initially need to be continuously activated, however the warning shall escalate so that it becomes continuous as the level of the reagent approaches the point where the driver reagent inducement system in paragraph 8. comes into effect. An explicit warning shall be displayed (e.g. "fill up urea"', "fill up AdBlue", or "fill up reagent"). The continuous warning system may be temporarily interrupted by other warning signals providing that they are important safety related messages.
3.5.	The reagent warning system shall activate at a distance equivalent to a driving range of at least 2,400 km in advance of the reagent tank becoming empty, or at the choice of the manufacturer at the latest when the level of reagent in the tank reaches one of the following levels:
(a)	A level expected to be sufficient for driving 150 per cent of an average driving range with a complete tank of fuel; or
(b)	10 per cent of the capacity of the reagent tank,
whichever occurs earlier."
Appendix 6, paragraph 4.2., amend to read:
"4.2.	If the reagent in the storage tank does not correspond to the minimum requirements declared by the manufacturer the driver reagent warning system in paragraph 3. shall be activated and shall display a message to the driver indicating an appropriate warning (e.g. "incorrect urea detected", "incorrect AdBlue detected", or "incorrect reagent detected"). If the reagent quality is not rectified within 50 km of the activation of the warning system then the driver reagent inducement requirements of paragraph 8. shall apply."
Appendix 6, paragraphs 5.4. and 5.5., amend to read:
"5.4.	A deviation of more than 50 per cent between the average reagent consumption and the average demanded reagent consumption by the engine system over a period of 30 minutes of vehicle operation, shall result in the activation of the driver reagent warning system in paragraph 3., which shall display a message to the driver indicating an appropriate warning (e.g. "urea dosing malfunction", "AdBlue dosing malfunction", or "reagent dosing malfunction"). If the reagent consumption is not rectified within 50 km of the activation of the reagent warning system, then the driver reagent inducement requirements of paragraph 8. shall apply. 
5.5.	In the case of interruption in reagent dosing activity the driver reagent warning system as referred to in paragraph 3. shall be activated, which shall display a message indicating an appropriate warning to the driver.  
[bookmark: _Hlk211853332]		Where the reagent dosing interruption is initiated by the engine system because the vehicle operating conditions are such that the vehicle's emission performance does not require reagent dosing, the activation of the driver reagent warning system as referred to in paragraph 3. may be omitted, provided that the manufacturer has clearly informed the approval authority when such operating conditions apply. If the reagent dosing is not rectified within 50 km of the activation of the reagent warning system then the driver reagent inducement requirements of paragraph 8. shall apply."
Appendix 6, paragraph 6.2., amend to read:
"6.2.	The manufacturer shall demonstrate that use of the sensors referred to in paragraph 6.1. and any other sensors on the vehicle, results in the activation of the driver reagent warning system as referred to in paragraph 3., the display of a message indicating an appropriate warning (e.g. “emissions too high — check urea”, “emissions too high — check AdBlue”, “emissions too high — check reagent”) to the driver, and the activation of the driver reagent inducement system as referred to in paragraph 8.3., when the situations referred to in paragraphs 4.2., 5.4., or 5.5. occur. 
For the purposes of this paragraph these situations are presumed to occur if the applicable NOx OBD threshold set out in Table 4 of paragraph 6.8.2. is exceeded.
NOx emissions during the test to demonstrate compliance with these requirements shall be no more than 20 per cent higher than the OBD threshold."
Appendix 6, paragraph 7.1., amend to read:
"7.1.	Where reference is made to this paragraph, non-erasable Parameter Identifiers (PID) shall be stored identifying the reason for and the distance travelled by the vehicle during the reagent inducement system activation. The vehicle shall retain a record of the PID for at least 800 days or 30,000 km of vehicle operation. The PID shall be made available via the serial port of a standard diagnostic connector upon request of a generic scan tool in accordance with the provisions of paragraph 6.5.3.1. of Appendix 1 to Annex C5. The information stored in the PID shall be linked to the period of cumulated vehicle operation, during which it has occurred, with an accuracy of not less than 300 days or 10,000 km."
Appendix 6, paragraphs 8. to 8.3.1.3., amend to read:
"8.	Driver Reagent inducement system
8.1.	The vehicle shall include a driver reagent inducement system to ensure that the vehicle operates with a functioning emission control system at all times. The reagent inducement system shall be designed so as to ensure that the vehicle cannot operate with an empty reagent tank. 
8.1.1.	The requirement for a driver reagent inducement system shall not apply to vehicles designed and constructed for use by the rescue services, armed services, civil defence, fire services and forces responsible for maintaining public order. Permanent deactivation of the driver reagent inducement system for these vehicles shall only be done by the vehicle manufacturer.
8.2.	The reagent inducement system shall activate at the latest when the level of reagent in the tank reaches: 
…
8.3.	The manufacturer shall select which type of reagent inducement system to install. The options for a system are described in paragraphs 8.3.1., 8.3.2. and 8.3.3.
8.3.1.	A "no engine restart after countdown" approach allows a countdown of restarts or distance remaining once the reagent inducement system activates. Engine starts initiated by the vehicle control system, such as start-stop systems, are not included in this countdown. 
8.3.1.1.	In the case that the reagent warning system was activated at least 2,400 km before the reagent tank was expected to become empty, or the irregularities described in paragraphs 4. or 5. or the NOx levels described in paragraph 6.2. have occurred, engine restarts shall be prevented immediately after the vehicle has travelled a distance expected to be sufficient for driving the average driving range of the vehicle with a complete tank of fuel since the activation of the reagent inducement system.
8.3.1.2.	In the case that the reagent inducement system was activated at the level described in paragraph 8.2.(b), engine restarts shall be prevented immediately after the vehicle has travelled a distance expected to be sufficient for driving 75 per cent of the average driving range of the vehicle with a complete tank of fuel since the activation of the reagent inducement system.
8.3.1.3.	In the case that the reagent inducement system was activated at the level described in paragraph 8.2.(c), engine restarts shall be prevented immediately after the vehicle has travelled a distance expected to be sufficient for driving the average driving range of the vehicle with 5 per cent of the capacity of the reagent tank, since the activation of the reagent inducement system."
Appendix 6, paragraphs 8.3.2. to 8.7., amend to read:
"8.3.2.	A "no start after refuelling" system results in a vehicle being unable to start after re-fuelling if the reagent inducement system has activated.
8.3.3.	A "fuel-lockout" approach prevents the vehicle from being refuelled by locking the fuel filler system after the reagent inducement system activates. The lockout system shall be robust to prevent it being tampered with.
8.4.	Once the reagent inducement system has prevented engine restarts, the reagent inducement system shall only be deactivated if the irregularities specified in paragraphs 4., 5., or 6. have been rectified or if the quantity of reagent added to the vehicle meets at least one of the following criteria:
(a)	Expected to be sufficient for driving 150 per cent of an average driving range with a complete tank of fuel; or
(b)	At least 10 per cent of the capacity of the reagent tank. 
After a repair has been carried out to correct a fault where the OBD system has been triggered under paragraph 7.2., the reagent inducement system may be reinitialised via the OBD serial port (e.g. by a generic scan tool) to enable the vehicle to be restarted for self-diagnosis purposes. The vehicle shall operate for a maximum of 50 km to enable the success of the repair to be validated. The reagent inducement system shall be fully reactivated if the fault persists after this validation.
8.5.	The driver reagent warning system referred to in paragraph 3. shall display a message to the driver, indicating clearly:
(a)	The number of remaining restarts and/or the remaining distance; and
(b)	The conditions under which the vehicle can be restarted.
8.6.	Detailed written information fully describing the functional operation characteristics of the driver reagent inducement system shall be provided to the Type Approval Authority at the time of approval.
8.7.	As part of the application for type approval under this Regulation, the manufacturer shall demonstrate the operation of the driver reagent warning and reagent inducement systems."
Appendix 6, paragraph 9.1., amend to read:
[bookmark: _Hlk213939335]"9.1.	The manufacturer shall provide all owners of new vehicles with clear written information about any exhaust aftertreatment system which uses a reagent. This information shall state that if such an exhaust aftertreatment system is not functioning correctly, the driver shall be informed of a problem by the driver reagent warning system and that the driver reagent inducement system shall consequentially result in the vehicle being unable to start."
Appendix 6, paragraph 9.3., amend to read:
"9.3.	The instructions shall specify if consumable reagents have to be replenished by the vehicle driver between normal maintenance intervals. They shall indicate how the vehicle driver should replenish the reagent tank should be refilled. The information shall also indicate a likely rate of reagent consumption for that type of vehicle and how often it should be replenished."
Appendix 6, paragraph 9.6., amend to read:
"9.6.	The instructions shall explain how the reagent warning system and driver reagent inducement systems work. In addition, the consequences of ignoring the warning system and not replenishing the reagent shall be explained."
Annex A1, table rows 3.2.12.2.8.2., 3.2.12.2.8.2.3., 3.2.12.2.8.2.4. amend to read:
"
	…
	

	3.2.12.2.8.2.
	Driver reagent inducement system

	3.2.12.2.8.2.3.
	Type of reagent inducement system: no engine restart after countdown/no start after refuelling/fuel-lockout/performance restriction

	3.2.12.2.8.2.4.
	Description of the reagent inducement system

	…
	


"
Annex A1, table row 12.10. amend to read:
"
	…
	

	12.10. 
	Devices or systems with driver user-selectable modes which influence CO2 emissions, electric energy consumption and/or criteria emissions and do not have a predominant mode: yes/no (1) 

	…
	


"
Annex A1, Appendix 1, Part I, table 2.1., insert two additional rows below the row “Coastdown mode”: yes/no”:
"2.1. 	Type 1 test 
…
	ADS testing mode

	:
	yes/no


	ADS road load determination mode
	:
	yes/no


"
Annex A1, Appendix 1, Part II, table 2., insert two additional rows below the row “Coastdown mode”: yes/no”:
"2. 	Test results 
…
	ADS testing mode

	:
	yes/no


	ADS road load determination mode
	:
	yes/no


"
Annex A1, Appendix 2, table 2.3.1., amend row “Electric machine(s) coupled in position N”:
"2.3.1. Vehicle High
…
	Electric machine(s) coupled in position N
	:
	
	n.a. (no electric machine or no coastdown mode or no ADS road load determination mode)


 "
Annex A1, Appendix 2, table 2.4.1., insert row below the row “Coastdown mode”:
"2.4.1. Vehicle High
On road
…
	ADS road load determination mode
	:
	yes/no


 "
Annex A1, Appendix 2, table 2.4.1., insert row below the row “Coastdown mode”:
"2.4.1. Vehicle High
Road load matrix on road
…
	ADS road load determination mode
	:
	yes/no


 "

Annex A1, Appendix 4, table 2.3, insert two additional rows below the row “Coastdown mode : yes/no”:
"2.3. 	Evaporative test
…
	ADS testing mode

	:
	yes/no


	ADS road load determination mode
	:
	yes/no


"
Annex A1, Appendix 1,Part I, table 2.1.1., amend to read:
"2.1.1.	Vehicle high 
…
	Description of the accepted deviation of the driving cycle
	:
	PEV before break off criteria
or
Fully operated acceleration pedal Full acceleration demand


"
Annex A1, Appendix 1, Part II, table 2.1., amend to read:
"2.1.	 Test at 14°C
…
	Description of the accepted deviation of the driving cycle
	:
	Fully operated acceleration pedal Full acceleration demand


"
Annex A1, Appendix 1, paragraph 2.1.1.1.1., amend to read:
"2.1.1.1.1. Pollutant emissions of vehicles with at least one combustion engine, of NOVC-HEVs and of OVC-HEVs in case of a charge-sustaining type 1 test
For each driver user-selectable mode tested the points below shall be repeated (predominant mode or best case mode and worst case mode, if applicable)"
Annex A1, Appendix 1, paragraph 2.1.1.2.1., amend to read:
"2.1.1.2.1. CO2 emission of vehicles with at least one combustion engine, of NOVC-HEV and of OVC-HEV in the case of a charge-sustaining Type 1 test 
For each driver user-selectable mode tested the points below have to be repeated (predominant mode or best case mode and worst case mode, if applicable)"
Annex A1, Appendix 1, paragraph 2.1.1.3.1., amend to read:
"2.1.1.3.1. Fuel consumption of vehicles with only a combustion engine, of NOVC-HEVs and of OVC-HEVs in case of a charge-sustaining Type 1 test
For each driver user-selectable mode tested the points below has to be repeated (predominant mode or best case mode and worst case, mode if applicable)"
Annex A1, Appendix 1, paragraph 2.1.1.3.4., amend to read:
"2.1.1.3.4. Fuel consumption of vehicles of NOVC-FCHVs and OVC-FCHVs (as applicable) in case of a charge-sustaining Type 1 test
For each driver user-selectable mode tested the points below has to be repeated (predominant mode or best case mode and worst case, mode if applicable)"
Annex A1, Appendix 1, Part II, table 2.2., amend to read:
"2.1.	 Test at 23°C
…
	Description of the accepted deviation of the driving cycle
	:
	Fully operated acceleration pedal / Full acceleration demand


"
Annex A2, Footnote 4, amend to read:
"4 As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document ECE/TRANS/WP.29/78/Rev.68, paragraph 2. - https://unece.org/transport/vehicle-regulations/wp29/resolutions"
Annex B4, paragraph 2.5.1., amend to read:
"2.5.1.	Determination of mr
mr is the equivalent effective mass of all the wheels and vehicle components rotating with the wheels on the road while the gearbox is placed set to in neutral, in kilograms (kg). mr shall be measured or calculated using an appropriate technique agreed upon by the responsible authority. Alternatively, mr may be estimated to be 3 per cent of the sum of the mass in running order and 25 kg."
Annex B4, paragraph 4.2.1.6., amend to read:
"4.2.1.6.	Weighing
Before and after the road load determination procedure, the selected vehicle shall be weighed, including the test driver or on-board operator (if applicable) and equipment, to determine the arithmetic average mass . The mass of the vehicle shall be greater than or equal to the test mass of vehicle H or of vehicle L at the start of the road load determination procedure."
Annex B4, paragraph 4.2.1.8.5., amend to read:
"4.2.1.8.5. 	Vehicle coastdown mode
If the determination of dynamometer settings cannot meet the criteria described in paragraphs 8.1.3. or 8.2.3. of this annex due to non-reproducible forces, the vehicle shall be equipped with a vehicle coastdown mode. The vehicle coastdown mode shall be approved and its use shall be recorded by the responsible authority.
If the vehicle has an ADS road load determination mode, the coastdown mode may be integrated in this mode.
If a vehicle is equipped with a vehicle coastdown mode or ADS road load determination mode, it shall be engaged both during road load determination and on the chassis dynamometer."
Annex B4, paragraph 4.2.1.8.6., add new paragraph to read:
"4.2.1.8.6.	Special provisions for vehicles of categories X and Y
In the case of vehicles of categories X and Y, the vehicle shall be equipped with an ADS road load determination mode capable of performing the coast down method, and other tasks related to the road load determination procedure that would otherwise be performed by a driver.
The ADS road load determination mode shall allow the vehicle to be operated at the designated test facility and carry out the road load determination procedure, including at least the following tasks: 
a) 	Performing the vehicle warm-up procedure at a prescribed vehicle speed;
b) 	Executing coastdown runs by accelerating the vehicle to the prescribed speed and allowing it to coast down from the specified starting position on the test facility;
c) 	Ensuring, as far as technically possible, that drivetrain components are decoupled from the wheels and parasitic losses are minimised during coastdown runs;
d) 	Avoiding the use of brakes and minimising steering actions during the coastdown runs; 
e) 	Following operator instructions related to the conduct of the procedure (e.g. repeating runs on the basis of test evaluations, performing split runs, stopping the vehicle for safety reasons, etc.);
f) 	Performing any other task normally required from a human driver during the road load determination procedure on vehicles other than categories X and Y;
g)	As an option to the manufacturer, the ADS road load determination mode may also facilitate the application of alternative road load determination methods as specified in Annex B4.
The ADS road load determination mode shall not influence or manipulate the results of the road load determination.
The ADS road load determination mode shall be subject to approval by the Type Approval Authority, and its use shall be recorded. At the request of the Type Approval Authority, the correct functioning of the ADS road load determination mode shall be verified by means of checks performed on a test facility, including the monitoring of relevant on-board signals and/or the measurement of vehicle parameters.
If a vehicle is equipped with an ADS road load determination mode, it shall be engaged during the road load determination procedure and during the chassis dynamometer setting procedure described in paragraphs 7. and 8. of this annex."
Annex B4, paragraph 4.2.4.1.1., amend to read:
"4.2.4.1.1.	Before warm-up, the vehicle shall be decelerated with the clutch disengaged or an automatic transmission placed set to in neutral by moderate braking from 80 to 20 km/h within 5 to 10 seconds. After this braking, there shall be no further actuation or manual adjustment of the braking system.
At the request of the manufacturer and upon approval of the responsible authority, the brakes may also be activated after the warm-up with the same deceleration as described in this paragraph and only if necessary."
Annex B4, paragraph 7.3.2., amend to read:
"7.3.2. 	If the determination of dynamometer settings cannot meet the criteria described in paragraph 8.1.3. of this annex due to non-reproducible forces, the vehicle shall be equipped with a vehicle coastdown mode and/or ADS road load determination mode. The coastdown These modes shall be approved by the responsible authority and its their use shall be included in all relevant test reports.
If a vehicle is equipped with a vehicle coastdown mode and/or ADS road load determination mode, it they shall be engaged both during road load determination and on the chassis dynamometer."
Annex B4, paragraph 8.2.4.1., amend to read:
"8.2.4.1. 	If the vehicle does not coast down in a repeatable manner and a vehicle coastdown mode and/or ADS road load determination mode according to paragraph 4.2.1.8.5. of this annex is not feasible, the coefficients f0, f1 and f2 in the road load equation shall be calculated using the equations in paragraph 8.2.4.1.1. of this annex. In any other case, the procedure described in paragraphs 8.2.4.2. to 8.2.4.4. inclusive of this annex shall be performed."
Annex B6 paragraph 2.4.2.4.3., amend to read:
"2.4.2.4.3.	If the test vehicle is operated with two axles being powered in dedicated driver user-selectable modes which are not intended for normal daily operation but only for special limited purposes …"
Annex B6 paragraph 2.4.2.4.4., amend to read:
"2.4.2.4.4. 	If the test vehicle is tested on a 4WD dynamometer in 2WD operation the wheels on the non-powered axle may rotate during the test, provided that the vehicle dynamometer operation mode, and vehicle coastdown mode or ADS road load determination mode support this way of operation."
Annex B6 paragraph 2.4.2.7., add new paragraph to read:
"2.4.2.7.	Special provisions for vehicles of equipped with an ADS
In the case of vehicles of categories X and Y the vehicle shall be equipped with an ADS testing mode capable of performing all tasks related to the test procedure on the chassis dynamometer that would otherwise be performed by a driver.
The ADS testing mode shall fulfil at least the following functional requirements:
(a) It shall allow the vehicle to be pushed and steered between the areas used for preconditioning, soaking and testing at the chassis dynamometer. Alternatively, manual controls may be used to drive the vehicle, but only for operations where this Regulation permits to drive the vehicle under its own power;
(b) It shall allow the vehicle to be operated at the designated test facility and carry out the specific driving speed profiles either by the ADS or in manual driving mode, including at least the following tasks:
(i)	Initiating the powertrain start procedure;
(ii)	Performing the applicable preconditioning and test cycles within the applicable speed trace tolerances;
(iii) Following operator instructions related to the conduct of the procedure (e.g. stopping the vehicle for safety reasons);
(iv)	Shutting down the engine after the test;
(v)	Performing any other task normally required from a human driver during the test procedure on vehicles other than categories X and Y.
The ADS testing mode shall not influence or manipulate the results of the testing. ADS and other vehicle systems shall not be deactivated by the ADS testing mode, unless this is needed for safe operation on the vehicle dynamometer. Where the operation of a system is continued and the response of the vehicle to the output of that system is disabled, this shall not be seen as a deactivation. If deactivation of systems cannot be avoided, the manufacturer shall provide a list of deactivated devices [for level 1A and 2: and/or functionalities] with their energy consumption and a justification for the deactivation. Any reduction of the on-board energy consumption as a result of the deactivated system(s) shall be appropriately and proportionally compensated for by the manufacturer. The ADS testing mode and the compensation of deactivated devices shall be subject to approval by the Type Approval Authority and its use shall be recorded. At the request of the Type Approval Authority, the correct functioning of the ADS testing mode shall be verified by means of checks preformed on a chassis dynamometer including the monitoring of relevant on-board signals and/or the measurement of vehicle parameters.
At the option of the manufacturer, ADS testing mode may also be installed on vehicles other than categories X and Y, but equipped with an ADS.
If a vehicle is equipped with an ADS testing mode, it shall be engaged for all tests on the chassis dynamometer."
Annex B6, paragraphs 2.6.4.1.1. and 2.6.4.1.2., amend to read:
"2.6.4.1.1.	If the initiation of the powertrain start procedure is not successful, e.g. the engine does not start as anticipated or the vehicle displays a start error or sends a signal to the ADS indicating a start error, the test is void, preconditioning tests shall be repeated and a new test shall be driven.
2.6.4.1.2.	In the cases where LPG or NG/biomethane is used as a fuel, it is permissible that the engine is started on petrol and switched automatically to LPG or NG/biomethane after a predetermined period of time that cannot be changed by the driver or the ADS user. This period of time shall not exceed 60 seconds.
…"

Annex B6, paragraph 2.6.5.2.1., amend to read:
"2.6.5.2.1.	After initial engagement, the selector setting shall not be operated changed at any time during the test. Initial engagement shall be done 1 second before beginning the first acceleration."
Annex B6, paragraphs 2.6.6. and 2.6.6.1. amend to read:
"2.6.6.	Driver User-selectable modes
[bookmark: _Hlk512866876]2.6.6.1.	Vehicles equipped with a predominant mode shall be tested in that mode. At the request of the manufacturer, the vehicle may alternatively be tested with the driver user-selectable mode in the worst-case position for CO2 emissions."

Annex B6 paragraphs 2.6.6.3., 2.6.6.4 and 2.6.6.5. amend to read:
"2.6.6.3.	…
[bookmark: _Hlk512867157]At the request of the manufacturer, the vehicle may alternatively be tested with the driver user-selectable mode in the worst case position for CO2 emissions.
2.6.6.4.	On the basis of technical evidence provided by the manufacturer and with the agreement of the responsible authority, the dedicated driver user-selectable modes for very special limited purposes shall not be considered (e.g. maintenance mode, crawler mode). All remaining modes used for forward driving shall be considered and the criteria emissions limits shall be fulfilled in all these modes.
2.6.6.5.	Paragraphs 2.6.6.1. to 2.6.6.4. inclusive of this annex shall apply to all vehicle systems with driver user-selectable modes, including those not solely specific to the transmission."

Annex B8, paragraph 1 amend to read:
[bookmark: _Hlk488219744]"1.	…
Unless stated otherwise, all requirements in this annex shall apply to vehicles with and without driver user-selectable modes. Unless explicitly stated otherwise in this annex, all of the requirements and procedures specified in Annex B6 and Annex B7 shall continue to apply for NOVC-HEVs, OVC-HEVs, NOVC-FCHVs and PEVs."
Annex B8, paragraph 3.2.3. amend to read:
"3.2.3.	The driver user-selectable mode shall be set as described in the following test sequences (Option 1 to Option 4)."
Annex B8, paragraph 3.2.4.2.2. amend to read:
"3.2.4.2.2.	Selection of a driver user-selectable mode
For vehicles equipped with a driver user-selectable mode, the mode for the charge-depleting Type 1 test shall be selected according to paragraph 2. of Appendix 6 to this annex."
Annex B8, paragraph 3.2.4.3.2. amend to read:
"3.2.4.3.2.	…
Restarting after soak, the vehicle shall be operated in the driver user-selectable mode according to paragraph 3.2.4.2.2. of this annex."
"
Annex B8, paragraph 3.2.5.2.2., amend to read:
"3.2.5.2.2.	Selection of a driver user-selectable mode 
For vehicles equipped with a driveruser-selectable mode, the mode for the charge-sustaining Type 1 test shall be selected according to paragraph 3. of Appendix 6 to this annex."
Annex B8, paragraph 3.3.2.2., amend to read:
"3.3.2.2.	Selection of a driver user-selectable mode
For vehicles equipped with a driver user-selectable mode, the mode for the charge-sustaining Type 1 test shall be selected according to paragraph 3. of Appendix 6 to this annex."
Annex B8, paragraph 3.4.3., amend to read:
"3.4.3.	Selection of a driver user-selectable mode
For vehicles equipped with a driver user-selectable mode, the mode for the test shall be selected according to paragraph 4. of Appendix 6 to this annex."
Annex B8, paragraph 3.5.2.2., amend to read:
"3.5.2.2.	Selection of a driver user-selectable mode
For vehicles equipped with a driver user-selectable mode, the mode for the charge-sustaining Type 1 test shall be selected according to paragraph 3. of Appendix 6 to this annex."
Annex B8 appendix 2 paragraph 3.1.1.3.1., amend to read:
"3.1.1.3.1.	The driver user-selectable mode for the applicable WLTP test cycle shall be selected according to paragraph 3. of Appendix 6 to this annex."
Annex B8 appendix 6 Heading, amend to read:
"Selection of driver user-selectable modes"
Annex B8 appendix 6 paragraph 1.1., amend to read:
[bookmark: _Hlk483557994]"1.1.	The manufacturer shall select the driver user-selectable mode for the Type 1 test procedure according to paragraphs 2. to 4. inclusive of this appendix which enables the vehicle to follow the considered test cycle within the speed trace tolerances according to paragraph 2.6.8.3.1.2. of Annex B6. This shall apply to all vehicle systems with driver user -selectable modes including those not solely specific to the transmission."
Annex B8 appendix 6 paragraphs 1.3 and 2., amend to read:
"1.3.	On the basis of technical evidence provided by the manufacturer and with the agreement of the responsible authority, the dedicated driver user-selectable modes, such as "mountain mode" or "maintenance mode" which are not intended for normal daily operation but only for special limited purposes, shall not be considered. Irrespective of the driver user-selectable mode selected for the Type 1 test according to paragraph 2. and 3. of this appendix, the vehicle shall comply with the criteria emissions limits in all remaining driver user-selectable modes used for forward driving.
2.	OVC-HEVs equipped with a driver user-selectable mode under charge-depleting operating condition
For vehicles equipped with a driver user-selectable mode, the mode for the charge-depleting Type 1 test shall be selected according to the following conditions."
Annex B8 appendix 6 figure A8 1a and 1b title., amend to read:
"Selection of driver user-selectable mode for OVC-HEVs under charge-depleting operating condition"
Annex B8 appendix 6 paragraph 3., amend to read:
"3.	…
For vehicles equipped with a driver user-selectable mode, the mode for the charge-sustaining Type 1 test shall be selected according to the following conditions.
…"
Annex B8 appendix 6 paragraph 3.2(b), amend to read:
"(b)	…
At the request of the manufacturer, the vehicle may alternatively be tested with the driver user-selectable mode in the worst case position for CO2 emissions.;"
Annex B8 appendix 6 figure A8 2a and 2b title., amend to read:
"Selection of a driver user-selectable mode for OVC-HEVs, NOVC-HEVs and NOVC- FCHVs under charge-sustaining operating condition"
Annex B8 appendix 6 paragraph 4., amend to read:
"4.		PEVs equipped with a driver user-selectable mode
For vehicles equipped with a driver user-selectable mode, the mode for the test shall be selected according to the following conditions."
Annex B8 appendix 6 figure A8 3a and 3b title., amend to read:
"Selection of the driver user-selectable mode for PEVs"


Annex C3, paragraph 6.5.7.3., amend to read:
"6.5.7.3.	At the end of the driving cycle the engine bonnet shall be completely closed and all connections between the vehicle and the test stand disconnected. The vehicle is then driven to the measuring chamber with a minimum use of the accelerator pedal. The engine shall be turned off before any part of the vehicle enters the measuring chamber. The time at which the engine is switched off is recorded on the evaporative emission measurement data recording system and temperature recording begins. The vehicle's windows and luggage compartments shall be opened at this stage, if not already opened.
	For vehicles of categories X and Y, the movement of the vehicle from the dynamometer to the testing facility may be carried out by an operator in manual driving mode or by the ADS testing mode."
Annex C4, add a new paragraph 6.1.1., to read:
"6.1.1. 	For vehicles of categories X and Y, where testing is required, the test mode described in Annex B6 paragraph 2.4.2.7. shall be selected."
Annex C4, Appendix 4 paragraph 3., amend to read:
"3.	For NOVC-HEVs:
Mileage accumulation shall be driven in the driver user-selectable mode which is always selected when the vehicle is switched on (predominant mode) or in the mode which is recommended by the manufacturer (if no predominant mode is available) after agreement of the Technical Service.
…"
Annex C5, paragraph 3.2.1.2., amend to read:
"3.2.1.2.	A manufacturer may disable any specific OBD monitor for a given driving cycle for ambient or engine coolant temperatures below 266 K (-7 °C) or at elevations over 2,440 metres above sea level provided the manufacturer submits data and/or an engineering evaluation which adequately demonstrate that monitoring would be unreliable when such conditions exist. A manufacturer may also request disablement of any specific OBD monitor at other ambient or engine coolant temperatures or other elevations if they demonstrate to the authority with data and/or an engineering evaluation that misdiagnosis would occur under such conditions. It is not necessary to illuminate the Malfunction Indicator Indication (MI) if OBD thresholds are exceeded during a regeneration provided no defect is present.
…"
Annex C5, paragraphs 3.5., 3.5.1. and 3.5.2., amend to read:
"3.5.	Activation of malfunction indicator indication (MI)
3.5.1.	The OBD system shall incorporate a malfunction indicator readily perceivable to the vehicle operator driver (if applicable). The MI shall not be used for any other purpose except to indicate emergency start-up, emission default modes or limp-home routines to the driver. The MI shall be visible in all reasonable lighting conditions. When activated, it shall display a symbol in conformity with ISO 2575. A vehicle shall not be equipped with more than one general purpose MI for emission-related problems. Separate specific purpose tell tales (e. g. brake system, fasten seat belt, oil pressure, etc.) are permitted. The use of red colour for an MI is prohibited. 
	Whilst an ADS feature is active, in the case of MI activation, a signal shall be sent to the ADS.
3.5.2.	For strategies requiring more than two preconditioning cycles for MI activation, the manufacturer shall provide data and/or an engineering evaluation which adequately demonstrates that the monitoring system is equally effective and timely in detecting component deterioration. Strategies requiring on average more than ten driving cycles for MI activation are not accepted. The MI shall also activate whenever the engine control enters a permanent emission default mode of operation if any of the OBD thresholds set out in paragraph 6.8.2. of this Regulation are exceeded or if the OBD system is unable to fulfil the basic monitoring requirements specified in paragraph 3.3.3. or 3.3.4. of this annex. The MI shall operate in a distinct warning mode, e.g. a flashing light, under any period during which engine misfire occurs at a level likely to cause catalyst damage, as specified by the manufacturer. The MI shall also activate when the vehicle's ignition is in the "key‑on" position before engine starting or cranking and de‑activate after engine starting if no malfunction has previously been detected.
Whilst an ADS feature is active, in the case of MI activation, a signal shall be sent to the ADS."
Annex C5, paragraph 3.9.1.1., amend to read:
"3.9.1.1.	The following procedures shall be executed for each diagnostic in a single OBD system for operation on petrol and on (NG/biomethane)/LPG, either independent of the fuel currently in use or fuel type specific:
(a)	Activation of malfunction indicator indication (MI) (see paragraph 3.5. of this annex);
…"
Annex C5, paragraph 3.9.2.1., amend to read:
"3.9.2.1.	The following procedures shall be executed independently of each other when the vehicle is operated on petrol or on (NG/biomethane)/LPG:
(a)	Activation of malfunction indicator indication (MI) (see paragraph 3.5. of this annex);
…"
Annex C5, Appendix 1, paragraph 3.2., amend to read:
"3.2.	Fuel
…
In the case of the use of LPG or NG/biomethane as a fuel it is permissible that the engine is started on petrol and switched to LPG or NG/biomethane after a pre-determined period of time which is controlled automatically and not under the control of the driver or the ADS user."
Annex C5, Appendix 1, paragraph 7.2.1., amend to read:
"7.2.1.	The numerator of a specific monitor is a counter measuring the number of times a vehicle has been operated such that all monitoring conditions necessary for the specific monitor to detect a malfunction in order to warn the driver, as they have been implemented by the manufacturer, have been encountered. The numerator shall not be incremented more than once per driving cycle, unless there is reasoned technical justification."
Annex C5, Appendix 1, paragraph 7.5.1. (c), amend to read:
"(c)	Continuous vehicle operation at idle (i.e. accelerator pedal released by driver or no acceleration demand from the ADS, and vehicle speed less than or equal to 1.6 km/h) for greater than or equal to 30 seconds while at an elevation of less than 2,440 m above sea level and at an ambient temperature of greater than or equal to -7 °C."
	II.	Justification
1. The document introduces changes required to incorporate vehicles with Automated Driving Systems into the existing Regulation.
2. References to the Consolidated Resolution on the Construction of Vehicles (R.E.3.) are updated to include ADS equipped vehicles in the scope. Vehicle categories X and Y are introduced in Revision 8 of R.E.3, prepared by the Task Force on Automated Vehicle Categorisation (TF-AVC) under GRSG and GRVA, and are not capable to be driven manually above 6 km/h.
3. Driver related definitions might not be applicable in the case of vehicles equipped with an ADS, therefore several paragraphs related were amended to include ADS. 
4. “Driver warning” and “driver inducement” systems were renamed to “reagent warning” and “reagent inducement” systems respectively, to account for vehicles without a human driver.
5. Special provisions regarding testing are included for vehicles equipped with an ADS in new paragraphs 4.2.1.8.6. to Annex B4 and 2.4.2.7. to Annex B6, to set out requirements for “ADS road load determination mode” and “ADS testing mode”.
6. New reference to Mutual Resolution No. 1 was made in form of a new footnote to correct to correct the reference for the “R-point” determination.
7. Driver messages and warnings are changed to make the requirements suitable for vehicles with and without a human driver (sending signal to the ADS).
8. Lack of possibility to change the permissible time to switch to LPG or NG/biomethane mode was extended to the ADS user to maintain a similar level of requirements as for a driver
9. 
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