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[bookmark: _Hlk83203623][bookmark: _Toc354410587]5.2.1.4.	Speed reduction by braking demand 
[bookmark: _Hlk529922239][bookmark: _Hlk526243406]In absence of driver’s input which would lead to interruption according to paragraph 5.3.2., the AEBS shall be able to achieve a relative impact speed that is less or equal to the maximum relative impact speed as shown in the following table, provided: 
(a) [bookmark: _Hlk89249610][bookmark: _Hlk89266110]vehicle external influences allow for the required deceleration, i.e.: [such that / exhaustively if / assuming that / to the extent that]:  The wording must translate that the list is exhaustive
· the road is flat, horizontal and dry affording good adhesion;
· the weather conditions do not affect the dynamic performance of the vehicle (e.g. no storm, not below 0°C);
(b) the vehicle state itself allows for the required deceleration, [e.g.]:  The wording must translate that the list is not exhaustive 
· the tyres are in an appropriate state and properly inflated;
· the brakes are properly operational (brake temperature, pads condition etc.);
· there is no severe uneven load distribution;
· No trailer is coupled to the motor vehicle and the mass of the motor vehicle is between maximum mass and mass in running order conditions;
(c) there are no external influences affecting the physical sensing capabilities /footnote, i.e.: [such that / exhaustively if / assuming that / to the extent that]:  The wording must translate that the list is exhaustive
· the ambient illumination conditions are at least 1000 Lux without and there is no extreme blinding of the sensors (e.g. direct blinding sunlight, highly RADAR-reflective environment); 
· [bookmark: _Hlk90568422]the target vehicle is not extreme with regard to the Radar Cross Section (RCS) or the shape/silhouette (e.g. above 5th percentile of RCS of all M1 vehicles)
· there are no significant weather conditions affecting the sensing capabilities of the vehicle (e.g. no heavy rain, dense fog, snow, dirt);
· there is an optical contrast between the target vehicle and the background of not less than X.	Comment by Teyssier Pierre: No value of contrast is available. Further work needed. Would be ok to replace by add-on of “clearly separated from other objects in the driving lane” in first bullet point of item (d).
· there are no overhead obstructions close to the vehicle;
(d) the situation is unambiguous, i.e.: [such that / exhaustively if / assuming that / to the extent that]:  The wording must translate that the list is exhaustive
· the preceding vehicle belongs to category M, N, O3 or O4, is unobstructed, clearly separated from other objects in the driving lane  and constantly travelling or stationary;
· the vehicle longitudinal centre planes are displaced by not more than 0.2 m;
· the direction of travel is straight with no curve, and the vehicle is not turning at an intersection and following its lane.

/footnote: external RADAR sources may also influence the performance. However, further experience/data (e.g. studies) is needed to be able to assess how severe that influence could be.  

When conditions deviate from those listed above, the system shall not deactivate or unreasonably switch the control strategy. This shall be demonstrated in accordance with Annex 3 of this Regulation. 

Maximum relative Impact Speed (km/h) (regardless whether target is stationary or moving)*
	Relative Speed
(km/h)
	M2, M3≤ 8t and N2≤ 8t 
	M3>8t, N2>8t, N3

	
	Vehicle derived from M1/N1 **
	Other vehicles
	

	
	
	Vehicles not equipped with hydraulic braking (e.g. pneumatic, AOH)
	Vehicles with hydraulic braking 
	

	10
	0
	0
	0
	0

	20
	0
	0
	0
	0

	30
	0
	0
	0
	0

	35
	0
	0
	0
	0

	40
	0
	0
	15
	0

	50
	0
	0
	28
	0

	60
	25
	0
	40
	0

	70
	37
	0
	50
	0

	80
	49
	28
	61
	28

	90
	60
	42
	71
	42

	100
	71
	54
	82
	54*** 


[bookmark: _Hlk13152491]All values in km/h

[bookmark: _Hlk86331528][bookmark: _Hlk13152216]	*  For relative speeds between the listed values (e.g. 53 km/h for a Vehicle derived from M1/N1), the maximum relative impact speed (i.e. 25 km/h) assigned to the next higher relative speed (i.e. 60 km/h) shall apply. 
** The vehicle manufacturer shall demonstrate to the technical service that the vehicles are derived one from the other.
*** This value only applies to M3
[bookmark: _Hlk13152784]Notwithstanding the table above, when a vehicle is operating in an urban area where the speed is limited to 60 km/h or below, a speed reduction of 40 km/h shall be deemed sufficient, unless a lower value is given in the table. The safety concept shall be described by the vehicle manufacturer and assessed by the Technical Service according to Annex 3 of this regulation.
5.2.2.	Vehicle to pedestrian scenario
5.2.2.1.	Collision warning
When the AEBS has detected the possibility of a collision with a pedestrian crossing the road at a constant speed of not more than 5 km/h, within the conditions specified in paragraph 5.2.2.4., a collision warning as specified in paragraph 5.5.1. shall be provided no later than the start of the emergency braking.
The collision warning may be aborted if the conditions prevailing a collision are no longer present.
This shall be verified according to paragraphs 6.4. and 6.5.  Additionally, the specifications not covered in paragraphs 6.4. and 6.5. may be verified with a reproduceable and repeatable appropriate test method. 
5.2.2.2.	Emergency braking 
When the system has detected the possibility of an imminent collision, there shall be a braking demand of at least 4 m/s² to the service braking system of the vehicle. This does not prohibit higher deceleration demand values than 4 m/s² during the collision warning for very short durations, e.g. as haptic warning to stimulate the driver’s attention.
The emergency braking may be aborted, or the deceleration demand reduced below the threshold above (as relevant), if the conditions prevailing a collision are no longer present or the risk of a collision has decreased.
This shall be verified according to paragraphs 6.4. and 6.5.  Additionally, the specifications not covered in paragraphs 6.4. and 6.5. may be verified with a reproduceable and repeatable appropriate test method. 
5.2.2.4.	Speed reduction by braking demand 
In absence of driver’s input which would lead to interruption according to paragraph 5.3.2., the AEBS shall be able to achieve an impact speed that is less or equal to the maximum relative impact speed as shown in the following table, provided:
(a) pedestrians are unobstructed and perpendicularly crossing with a lateral speed component of not more than 5 km/h;
(b) the situations are unambiguous (e.g. not multiple pedestrians); 
(c) vehicle external influences allow for the required deceleration, i.e.: [such that / exhaustively if / assuming that / to the extent that]:  The wording must translate that the list is exhaustive
· the road is flat, horizontal and dry affording good adhesion;
· the weather conditions do not affect the dynamic performance of the vehicle (e.g. no storm, not below 0°C);
(d) the vehicle state itself allows for the required deceleration, [e.g.]:  The wording must translate that the list is not exhaustive 
· the tyres in an appropriate state and properly inflated;
· the brakes are properly operational (brake temperature, pads condition etc.);
· there is no severe uneven load distribution;
· No trailer is coupled to the motor vehicle and the mass of the motor vehicle is between maximum mass and mass in running order conditions;
(e) there are no external influences affecting the physical sensing capabilities /footnote, i.e.: [such that / exhaustively if / assuming that / to the extent that]:  The wording must translate that the list is exhaustive
· the ambient illumination conditions are at least 2000 Lux, without and there is no extreme blinding of the sensors (e.g. direct blinding sunlight, highly RADAR-reflective environment); 
· there is an optical contrast between the pedestrian and the background of not less than X.	Comment by Teyssier Pierre: No value of contrast is available. Further work needed. Would be ok to replace by add-on of “clearly separated from other objects in the driving lane” in first bullet point of item (d).
· there are no significant weather conditions affecting the sensing capabilities of the vehicle (e.g. no heavy rain, dense fog, snow, dirt);
· there are no overhead obstructions close to the vehicle;
(f) the situation is unambiguous, i.e.: [such that / exhaustively if / assuming that / to the extent that]:  The wording must translate that the list is exhaustive
· the preceding vehicle belongs to category M, N, O3 or O4, is unobstructed and constantly travelling or stationary;
· the pedestrian is without an extreme body height, silhouette, and posture are not extreme;
The silhouette of the pedestrian and the type of movement relate to a human being.
· in situations where the anticipated impact point is displaced by not more than 0.2 m compared to the vehicle longitudinal centre plane.
· the direction of travel is straight with no curve, and the vehicle is not turning at an intersection and following its lane.
· the pedestrian is walking (without wheelchair, bicycle, stroller, or umbrella);
· there are no multiple objects close by to the pedestrian and an unambiguous object separation is given. 
When conditions deviate from those listed above, the system shall not deactivate or unreasonably switch the control strategy. This shall be demonstrated in accordance with Annex 3 of this Regulation. 	Comment by Seiniger, Patrick: EC: …with chapter 6 and Annex 3…

Maximum Impact Speed in the direction of travel of the vehicle (km/h) *
	Subject vehicle speed
(km/h)
	M2, M3≤ 8t and N2≤ 8t 
	M3>8t, N2>8t, N3

	
	Vehicle derived from M1/N1 **
	Other vehicles
	

	
	
	Vehicles not equipped with hydraulic braking (e.g. pneumatic, AOH)
	Vehicles with hydraulic braking 
	

	20
	0
	0
	0
	0

	26
	0
	13
	13
	13

	30
	11
	18
	18
	18

	40
	24
	29
	29
	29

	50
	35
	39
	39
	39

	60
	46
	49
	49
	49


All values in km/h

	*  For subject vehicle speeds between the listed values (e.g. 53 km/h for a Vehicle derived from M1/N1), the maximum impact speed (i.e. 46 km/h) assigned to the next higher relative speed (i.e. 60 km/h) shall apply. 
** The vehicle manufacturer shall demonstrate to the technical service that the vehicles are derived one from the other.
6.4. 	Warning and Activation Test with a Stationary Vehicle Target 
[bookmark: _Hlk526176777]	The subject vehicle shall approach the stationary target in a straight line for at least two seconds prior to the functional part of the test with a subject vehicle to target centreline offset of not more than 0.2 m.
[bookmark: _Hlk86251361][bookmark: _Hlk86250517]Tests shall be conducted with a vehicle travelling at the following speeds, with a tolerance of +/- 2 km/h, but not beyond the range specified in paragraph 5.2.1.3., for all tests:
· 20 km/h;
· [bookmark: _Hlk86348133]Maximum required impact avoidance speed as shown in paragraph 5.2.1.4, and
· Either:
· Maximum required impact avoidance speed, as shown in paragraph 5.2.1.4., + 8 km/h (e.g. for a vehicle derived from M1/N1, the test shall be conducted at 58 km/h), or 
· Maximum design speed, 
[bookmark: _Hlk86251415]whichever is lower.
If this is deemed justified, the technical service may test in any test condition within the conditions those specified in paragraph 5.2.1.4., and with] any other speeds listed in the tables in paragraph 5.2.1.4. and within the prescribed speed range as defined in paragraph 5.2.1.3. Outside of the conditions of Paragraph 5.2.1.4., the The Technical Service may verify that the control strategy is not unreasonably changed or the AEBS switched off in other conditions than those specified in paragraph 5.2.1.4. The report of this verification shall be appended to the test report.	Comment by MINARINI Fabrizio (JRC-ISPRA): This is JRC proposal for option 1 the preferred option as it allows to test if the system changes strategy if conditions are different from optimal.
Same comment for following paragraph  6.5.	Comment by Pierre Teyssier: Industry supports the EC proposal

The functional part of the test shall start with 
· the subject vehicle travelling at the required test speed within the tolerances and within the lateral offset prescribed in this paragraph, and 
· a distance corresponding to a Time To Collision (TTC) of at least 4 seconds from the target.
The tolerances shall be respected between the start of the functional part of the test and the system intervention.
6.5. 	Warning and Activation Test with a Moving Vehicle Target 
	The subject vehicle and the moving target shall travel in a straight line, in the same direction, for at least two seconds prior to the functional part of the test, with a subject vehicle to target centreline offset of not more than 0.2m. 
[bookmark: _Hlk89245675][bookmark: _Hlk87944842][bookmark: _Hlk89274297]Tests shall be conducted with a subject vehicle travelling at the following relative speeds to the target, with a tolerance of +/- 2 km/h for all tests, and a target travelling at 20 km/h, with a tolerance of +0/-2 km/h for both the target and the subject vehicles, but at speeds not beyond the range specified in paragraph 5.2.1.3.:
· 20 km/h (e.g. target travelling at 20 km/h, vehicle travelling at 40 km/h, relative speed is 20 km/h);
· Maximum required impact avoidance speed as shown in paragraph 5.2.1.4. (e.g. maximum required impact avoidance speed for a N3 vehicle is 70 km/h, target is travelling at 20 km/h, subject vehicle speed is 90 km/h, and
· Either:
· Maximum required impact avoidance speed, as shown in paragraph 5.2.1.4., + 8 km/h (e.g. for a target travelling at 20 km/h and a M3 vehicle > 8 tons, the test shall be conducted at 20 + 70 + 8 = 98 km/h), or 
· maximum design speed (e.g: for a target travelling at 20 km/h, speed limiter speed of approximately [89 km/h] for an N3). 
whichever is lower.
If this is deemed justified, the technical service may test in any test condition within the conditions specified in paragraph 5.2.1.4. and with any other speeds listed in the tables in paragraph 5.2.1.4. and within the prescribed speed range as defined in paragraph 5.2.1.3. Outside of the conditions of Paragraph 5.2.1.4., the Technical Service may verify that the control strategy is not unreasonably changed or the AEBS switched off. The report of this verification shall be appended to the test report.
The functional part of the test shall start with 
· [bookmark: _Hlk86250964]the subject vehicle travelling at the required test speed within the tolerances and within the lateral offset prescribed in this paragraph, 
· the moving target travelling at the required test speed and within the tolerances of this paragraph, and 
· a distance corresponding to a Time To Collision (TTC) of at least 4 seconds from the target.
The tolerances shall be respected between the start of the functional part of the test and the system intervention.
6.6. 	Warning and Activation Test with a Pedestrian Target
[bookmark: _Hlk529972445][bookmark: _Hlk526178294]6.6.1.	The subject vehicle shall approach the impact point with the pedestrian target in a straight line for at least two seconds prior to the functional part of the test with an anticipated subject vehicle to impact point centreline offset of not more than 0.2 m.
[bookmark: _Hlk526178377][bookmark: _Hlk526178398]	The pedestrian target shall travel in a straight line perpendicular to the subject vehicle’s direction of travel at a constant speed of 5 km/h +0/-0.4 km/h, starting not before the functional part of the test has started. The pedestrian target’s positioning shall be coordinated with the subject vehicle in such a way that the impact point of the pedestrian target on the front of the subject vehicle is on the longitudinal centreline of the subject vehicle with a tolerance of not more than 0.1 m if the subject vehicle would remain at the prescribed test speed throughout the functional part of the test and does not brake
[bookmark: _Hlk89245771]Tests shall be conducted with a vehicle travelling at the following speeds, with a tolerance of +/- 2 km/h for all tests but not beyond the range specified in paragraph 5.2.2.3.,:
· 20 km/h
· Maximum required collision avoidance speed, and
· Either:
· Maximum required impact avoidance speed as shown in paragraph 5.2.2.4., + 8 km/h (e.g. for a vehicle derived from M1/N1, the test shall be conducted at 34 km/h), or
· Maximum design speed,
whichever is lower,

[bookmark: _GoBack]If this is deemed justified, the technical service may test in any test condition within the conditions specified in paragraph 5.2.2.4, and with any other speeds listed in the table in paragraph 5.2.2.4. and within the prescribed speed range as defined in paragraphs 5.2.2.3. Outside of the conditions of Paragraph 5.2.2.4., the Technical Service may verify that the control strategy is not unreasonably changed or the AEBS switched off. The report of this verification shall be appended to the test report.

The functional part of the test shall start with 
· the subject vehicle travelling at the required test speed within the tolerances and within the lateral offset prescribed in this paragraph, 
· the pedestrian target travelling at the required test speed within the tolerances specified in this paragraph and 
· a distance corresponding to a Time To Collision (TTC) of at least 4 seconds from the target.
The tolerances shall be respected between the start of the functional part of the test and the system intervention.
The test prescribed above shall be carried out with a child pedestrian "soft target" defined in 6.3.2.
1


