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0. Introduction [Placeholder]
Note: This section is under development by the Drafting Group.
Driver Control Assistance Systems (DCAS) addressed in this UN Regulation are driver-operated vehicle systems assisting a human driver in performing dynamic control via sustained lateral and longitudinal motion-control support. The availability of a DCAS to the driver and its capability to assist are constrained by the system’s boundaries.
DCAS is only assisting the human driver and does not replace them and therefore does not change the driver’s responsibilities for control of the vehicle. Hence DCAS does not aim to permit activities other than driving in addition to those permitted for manual driving
This   regulation shall only be applied to DCAS functionality if it contains at least one specific feature, which is described under section 6 in this regulation.
1.	Scope
This UN Regulation applies to the type approval of vehicles of Categories [M and N] with regard to their Driver Control Assistance Systems (DCAS). 
[To investigate whether O category vehicles are to be added]
2. Definitions [Placeholder]
Note: This section is under development by the Drafting Group.
For the purposes of this Regulation:
2.1.	“Driver Control Assistance System (DCAS)” – hardware and software collectively capable of assisting a driver in controlling the longitudinal and lateral motion of the vehicle on a sustained basis containing at least one specific feature, which is described under section 6 in this regulation, of this regulation, and which requires the driver to be permanently engaged and to monitor the environment, and vehicle/system performance.
2.2	“(DCAS) Feature” – [means a capability of a DCAS providing assistance to the driver in defined circumstances (depending on e.g. roadway characteristics, traffic and environmental conditions)
2.2.	“Driver” – means a human being responsible in any aspect of performing dynamic control of a vehicle irrespective of whether assistance is provided by DCAS.
2.3.	“Dynamic Control” – means carrying out all the real-time operational and tactical functions required to move the vehicle. This includes controlling the vehicle’s lateral and longitudinal motion, monitoring the road environment, responding to events in the road traffic environment, and planning and signalling for manoeuvres. For the purpose of this Regulation, only a driver is in charge and responsible for vehicle dynamic control; DCAS provides assistance for the driver to carry out operational functions .
2.4.	“Object and Event Detection and Response (OEDR)” – are subtasks of the dynamic control that include monitoring the driving environment (detecting, recognizing, and classifying objects and events and preparing to respond as needed) and executing an appropriate response to such objects and events [performed either by the driver or DCAS].
2.5.	“System Boundaries” – are those limits or conditions established by a manufacturer up to or within which DCAS or a subfunction of DCAS is designed to function. These may include, but are not limited to, environmental, geographical, and time-of-day restrictions, and/or the requisite presence or absence of certain traffic or roadway characteristics.
2.6.	“Driver engagement” - [Placeholder] 
Maintain as placeholder for the time being until approach is defined. AAPC suggested including ‘driver perception, information processing and decision making in operating the vehicle’ based on J.A. Michon’s research.
2.7	“Operational functions” – means the basic capabilities required to operate a vehicle [such as controlling the vehicle’s lateral and longitudinal motion] [by actuating vehicle controls].
2.8	“Tactical functions” – means the real-time planning and determination of maneuvers.
Sweden: Is this appropriate to define for DCAS? 
AAPC: Definition is needed due to reference in ‘dynamic control’, irrespective of responsibility for respective function
2.9	"Lane Change Procedure" – means the sequence of operations aimed at performing a lane change of a vehicle. The sequence starts from the activation of the direction indicator lamps and ends when the direction indicator lamps are deactivated. It comprises the following operations:
(a)	Activation of the direction indicator lamps;
(b)	Lateral movement of the vehicle towards the lane boundary; 
(c)	Lane Change Manoeuvre;
(d)	Resumption of the lane keeping function;
(e)	Deactivation of direction indicator lamps.
2.10	"Lane Change " – means the sequence of operations, including the manoeuvre, aimed at a lane change of the vehicle. The sequence from activation of the direction indicator lamps and ends when the direction indicator lamps are deactivated, as follows:
(a)	Activation of the direction indicator lamps;
(b)	Lateral movement of the vehicle towards the lane boundary; 
(c)	Lane Change Manoeuvre which starts when the outside edge of the tyre thread of the vehicle front wheel closest to the lane markings touches the inside edge of the lane markings which the vehicle is being manoeuvred, and ends when the rear wheels of the vehicle have fully crossed the lane marking;
(d)	Resumption of the lane keeping function;
(e)	Deactivation of direction indicator lamps.
2.10	“DCAS Basic Support” – [Placeholder]
2.11	“Nominal dynamic driving manoeuvre” – [Placeholder]
2.12	“Highly dynamic driving manoeuvre” – [Placeholder] 
2.13	“Off” –  means a DCAS is ‘switched off’ or in ‘off mode’, when the system is prevented from assisting the driver in executing dynamic control. A driver deliberate action is needed to switch the system on (“on” mode).
2.14	“Standby” – means a DCAS is ‘in standby’ or ‘in standby mode’, when the operating conditions are not met and the system is [consequently] not assisting the driver in executing [any] dynamic control. In standby mode, the system is deemed to be switched on.
2.15	“Active” – means a DCAS is ‘active’ or ‘in active mode’, when the operating conditions are met and the system is [actually] assisting the driver in executing dynamic control. When active, the system is deemed to be switched on.
2.xx	“Target Lane” - …
2.xx	“Vehicle Type with respect to DCAS” - …
3. Application for approval
3.1.	The application for approval of a vehicle type with regard to its DCAS shall be submitted by the vehicle manufacturer or by his authorized representative to the Approval Authority of the Contracting Party according to the provisions of Schedule 3 of the 1958 Agreement.
3.2.	It shall be accompanied by the following documentation (a model of the information document is given in Annex 2):
3.2.1.	A description of the vehicle type with regard to the items specified in paragraph 5 below together with a documentation package as required in [Annex 1] which gives access to the basic design of the DCAS and the means by which it is linked to other vehicle systems or features, or by which it directly controls output variables.
3.3.	A vehicle representative of the vehicle type to be approved shall be submitted to the Approval Authority or its designated technical service responsible for conducting the approval tests.
4. Approval
4.1.	If the vehicle type submitted for approval pursuant to this Regulation meets the requirements of paragraph 5 to 9 below, approval of that vehicle type shall be granted.
4.2.	An approval number shall be assigned to each type approved. Its first two digits (at present 00 for the Regulation in its original form) shall indicate the series of amendments incorporating the most recent major technical amendments made to the Regulation at the time of issue of the approval. The same Contracting Party shall not assign the same number to another type of vehicle.
4.3.	Notice of approval or of extension or of refusal or of withdrawal of approval or of production definitively discontinued of a vehicle type pursuant to this Regulation shall be communicated to the Contracting Parties to the Agreement applying this Regulation by means of a form conforming to the model in Annex 1 to this Regulation and documentation supplied by the applicant being in a format not exceeding A4 (210 × 297mm) and on an appropriate scale or electronic format.
4.4.	There shall be affixed, conspicuously and in a readily accessible place specified on the approval form, to every vehicle conforming to a vehicle type approved under this Regulation, an international approval mark conforming to the model described in Annex 3, consisting of either:
4.4.1.	A circle surrounding the letter "E" followed by:
(a)	The distinguishing number of the country which has granted approval;  and
(b)	The number of this Regulation, followed by the letter "R", a dash and the approval number to the right of the circle prescribed in this paragraph;
or
4.4.2.	An oval surrounding the letters "UI" followed by the Unique Identifier.
4.5.	The approval mark shall be clearly legible and be indelible.
4.6.	The Approval Authority shall verify the existence of satisfactory arrangements for ensuring effective checks on conformity of production before type-approval is granted.	
5. Specifications
5.1. General Requirements
Note: To be restructured by the Drafting Group
The fulfilment of the provisions of this paragraph shall be demonstrated by the manufacturer to the Approval Authority during the inspection of the safety approach as part of the assessment to Annex [X] (in particular for conditions not tested under Annex [Y]) and according to the relevant tests in Annex [Y].	Comment by Marc Van Impe: Norway: How can it be secured that that the design is based on common scientific understanding (a-f). Can we referee to common ISO-standards?
We see a risk in designing too many different systems/features and different documentation which make it difficult for the AA to judge the principals  	Comment by ab3001@yandex.ru: This is the reason and the invitation for us to implement and make references to ISO standards, at least, SOTIF. I would consider the most appropriate way for referencing could be the part related to validation. The specifications in this draft are more generic rather than specific.
5.1.1. The system shall be designed to ensure the driver remains appropriately engaged with the driving task. 

5.1.2. The manufacturer shall implement strategies to ensure mode awareness and avoid driver overreliance. 

5.1.3. The manufacturer shall take measures to guard against reasonably foreseeable misuse by the driver and unauthorized modification of the system’s hardware components. 

5.1.4. The system shall provide the driver a means to safely override or deactivate the system at any time.

5.1.5. The system shall be at minimum equipped to be supported by emergency assistance systems as regulated under UN Regulations No. 152 and No. 79 (with respect to the Emergency Steering Function and the Risk Mitigation Function), unless inappropriate for the given system design. The system (in)compatibility with such emergency assistance systems shall be described in detail in the documentation presented to the Approval Authority	Comment by Marc Van Impe: JRC Proposal
Secretary: Needs review against other vehicle types (N, O, etc)

5.2. DCAS interaction with other vehicle assistance systems
Note: Consider whether activation conditions need to be included (e.g. listing systems such as AEBS, lane departure or prevention, RMF)
While the system is active, its operation shall not unreasonably deactivate or suppress the functionality of activated assistance systems (e.g. AEBS).	Comment by Marc Van Impe: EC: Can we make more clear what a reasonable deactivation can be?
If the vehicle is equipped with other vehicle assistance or automation systems, a direct transition between such systems and DCAS is permitted [unless regulated differently by other regulations (e.g. UN-R157)]. Transitions shall not lead to driver confusion. 
Transitions between DCAS and other assistance or automation systems and prioritization of one over the other if applicable shall be described in detail in the documentation presented to the Approval Authority.
5.1. 
5.2. 
5.3. 
5.4. Functional requirements 

5.4.1. General requirements
Note: SDG to review usage/definition of OEDR at a later stage.
5.4.1.1. DCAS shall be able to detect and assess its surroundings (e.g., road markings, other road users, vulnerable road users) as required to implement the assistance to the driver as relevant for the system’s intended capability, described in paragraph XXX, within the system boundaries described in paragraph XXX.
DCAS shall be able to adequately detect vulnerable road users (such as pedestrians and cyclists) and all other road users relevant for the system’s intended capability. 	Comment by Marc Van Impe: Norway: Difficult to judge. Used many places in the text.	Comment by ab3001@yandex.ru: Without this word the meaning would be “always”. So, we should set some criteria, which are based on the system boundaries. Can we make a link to the system boundaries somehow?
5.4.1.2. The system shall at least be able to detect the border of the lane of travel (e.g. lane markings, road edge and other lane markers) within its system boundaries and maintain an appropriate position. The system may also secure the detection of the lane with other means, e.g., an assessment of surrounding traffic flow, map data.	Comment by Marc Van Impe: Norway: Why not shall? In order to secure a more robust and safer functionality.  
AVERE: Alternative sources of information may not always be available or accurate.	Comment by ab3001@yandex.ru: Suggest deleting the second sentence as it provides additional specifications with no affect on the requirement in the first sentence. It looks like a design recommendation. The second sentence could be moved to the Annex with the description of the system: ”means for detection the lane borders, e.g.,…, indirect, e.g., an assessment of surrounding traffic flow, map data”.	Comment by Marc Van Impe: EC suggestion to delete

5.4.1.3. If DCAS is designed to assist the driver in changing lanes, the system shall at least be able to appropriately detect and respond to vehicles and other road users driving behind or approaching in the left and right adjacent lane of travel when operated within its system boundaries.

5.4.1.4. The manufacturer shall describe in detail [in the documentation] the detection capabilities of the system relevant to the individual use cases, especially for those objects and events listed in Annex X, Appendix Y, and the system boundaries for this detection capability and reference other relevant equipped vehicle systems approved under other regulations.

5.4.1.5. The system shall adapt its behaviour to the surrounding traffic conditions (e.g. by avoiding disruption to the flow of traffic) in an appropriate safety oriented way.

5.4.1.6. The system shall maintain appropriate distances from other road users by controlling the longitudinal and lateral motion of the vehicle.

5.4.1.7. The system may activate relevant vehicle systems when necessary and applicable (e.g. active wipers in case of rain, heating systems, direction indicators etc.) as appropriate for the system’s operational design.

5.4.1.8. The manufacturer’s control strategy shall ensure that the vehicle does not create unreasonable risks and shall allow enough time for a human driver to react properly in case of system failure(s) (e.g. electrical, false positive and negative errors).	Comment by Marc Van Impe: EC proposal

5.4.1.9. [If the system has reversing capability, the requirements outlined in XXX to XXX shall be equally applicable.]

5.4.2. System boundaries (System behaviour when system boundaries have been detected to be reached)
The manufacturer shall establish and describe in detail to the Approval Authority the boundary conditions for each function of the system. The manufacturer shall describe the behaviour of the system and the impact on system performance when approaching these boundaries. The manufacturer shall describe to which extent the system is able to detect potentially relevant boundary conditions as  listed in Annex X, Appendix Y.	Comment by Marc Van Impe: SDG: Reviewing whether ‘feature’ or ‘function’ should be used	Comment by Marc Van Impe: SDG: Put system<>feature<>function interaction into a visual overview slide to be presented/reviewed in the next TF ADAS session. 
	The manufacturer shall describe the means by which the system is capable of identifying system boundaries.	Comment by Marc Van Impe: SDG: To review whether this applies to the system or the feature/function.
If the system detected a system boundary, it shall notify the driver in accordance to the strategies described by the manufacturer as outlined in paragraph 7.4.2. and according to the HMI requirements defined in paragraph 6.2., and terminates assistance in a predictable and controllable way by the driver. The assistance termination strategy shall be described by the vehicle manufacturer and assessed according to Annex xx (CEL).
5.4.3. Vehicle dynamic behaviour / system dynamic control assistance
5.4.3.1. Lane Keeping
The activated system shall keep the vehicle in a stable position within its lane.	Comment by Marc Van Impe: SDG: To review if this should be system vs feature
When activated and operated within its boundary conditions, DCAS shall ensure that the vehicle does not leave its lane of travel [for lateral accelerations to be specified by the manufacturer]. 	Comment by Marc Van Impe: Norway: Propose to use same provisions as in R79 (3 m/ss) in order to maintain system similarity, and make it predicable for the driver. Concerned about road friction in winter conditions

AVERE raised concerns re: suitability in urban environments. 
OICA-CLEPA: Speed adaptation happens before the curve. DCAS should not disrupt the traffic flow and act naturally
	Comment by ab3001@yandex.ru: Based on the 33rd FRAV outcome, the response is provided in the Chair’s presentation about an approach to DCAS validation.	Comment by Marc Van Impe: EC: A minimum system capability, rather than system limits, would be needed to define for full lane change manoeuvres. This may be different for different scenarios.
5.4.3.1.1. Leaving the lane to form an access corridor for emergency and enforcement vehicles 

5.4.3.1.2. The DCAS shall only leave its current lane of travel to form an access corridor for emergency and enforcement vehicles where this is required according to national traffic rules or common practise by other road users. 

5.4.3.1.3. The DCAS shall ensure sufficient lateral and longitudinal distance to road boundaries, vehicles and other road users. 	Comment by Marc Van Impe: EC/SDG: Sufficient can be assessed through functional safety assessments. Suggest developing a procedure to help the technical service to judge this. Perhaps minimum numbers (e.g. headway distance, jerk, human reaction time, etc) can be added to the annex.

5.4.3.1.4. The vehicle shall return completely to its original lane of travel once the situation that required this access corridor has passed.

5.4.3.2. Lane Change 
5.4.3.2.1. General Requirements
A lane change can be initiated by the driver or the system so long as the driver is given sufficient notice and is appropriately engaged. 
	The system shall not initiate maneuvers itself unless 
· the driver is deemed to be sufficiently engaged as defined in 5.1.5.2.1.2.2. 
· the provisions defined in para. 5.2.2.2.1 are fulfilled 
DCAS shall be permitted to assist the driver in changing lanes on roads where pedestrians and cyclists are not prohibited or that are by design not equipped with a physical separation of traffic moving in opposite direction, only if the provisions in paragraphs XXX are fulfilled.

5.4.3.2.2. Specific Requirements for driver-initiated lane change assistance
[Placeholder]

5.4.3.2.3. Specific Requirements for system-initiated lane change assistance
[Placeholder]

5.4.3.3. Other System-Initiated Manoeuvres 
[Placeholder]

5.4.3.4. Emergency Situation System Response
[Placeholder to address interaction with e.g. RMF in the context of driver disengagement and continued unavailability] 

5.4.3.5. Deceleration	Comment by Marc Van Impe: EC: A minimum system capability should be defined as well, e.g. shall be able to provide full stop from the maximum speed without collision (in tests cases and no change of strategy for other cases)
When controlled by DCAS, the vehicle deceleration shall be such that remains controllable to surrounding traffic, unless increased levels of deceleration are required to ensure safety of the vehicle or surrounding road users. 
The manufacturer shall describe in details to the Approval Authority the dynamic control assistance provided by each function of DCAS.
5.4.3.6. Longitudinal Control	Comment by Marc Van Impe: EC: Longitudinal control requirements may be needed, such as headway distance requirements (selectable by the driver), warning, speed limit, speed adjustment, stop-start function with activation/deactivation, etc.

If the driver is able to set system performance behaviours, how and what warnings/notes should be provided. (e.g. if allowance is given for the driver to select reduced following distances to avoid continuous cut-ins, the system may need to provide warning)

5.5. System safety response to detected failures
The activated system shall be capable of detecting and responding to failures, sensor malfunctions or degradation affecting the operation of the system appropriately.  
Upon detection of a failure, malfunction or degradation of sensor performance affecting the safe operation of the system, the system shall immediately terminate its control assistance in a safe manner in accordance with the safety concept and switch to “Off” mode, and provide at least an optical failure warning signal to the driver [for an appropriate period / [x] s]. The system will gradually reduce its control assistance if it is capable and safe to do so, and inform the driver according to 7.5.7.2.
If the system allows a partial performance mode of operation under certain fault conditions (e.g., in case of sensor failures), then these conditions shall be indicated to the driver by the means of a separate warning signal(s)/message(s).
Such conditions shall be explained in the vehicle operation manual:
a. If a partial performance mode of operation under certain fault conditions is possible, then these conditions (e.g. type of failure) and the resulting limits of effectiveness shall be stated.
b. In case of a failure, the warning shall be present as long as the fault condition persists, unless the system is switched off by the driver, e.g., by turning the ignition (run) switch to “off”, or by switching off that particular function if a specific means is provided for that purpose. 

This warning shall be present any time the driver attempts to switch the system “on” until the fault has been resolved. Alternatively, the system activation means may be made unavailable to the driver.

5.6. DCAS and driver interactions (two directions)	Comment by Marc Van Impe: EC: Configurability by the driver should be addressed in the HMI section.

5.6.3. Driver operation of the system 

5.6.4. DCAS modes of operation (off / stand-by / active) 
[For better understanding (could be shifted to definitions section or deleted later): 
Off: 		system/feature has not been switched on by the driver or has been switched off and is not generating control output 
Switched on: 	the driver requests the system/feature to assist; it can either be active or in stand-by 
Stand-by: 	While switched-on, operating conditions (e.g. driver input, operating environment, …) are currently not being met and therefore the system/feature does not generate a control output; it can become active without further driver input at any time. 
Active: 		system/feature is generating control output]
5.6.4.1. General Requirements
5.6.4.1.1. DCAS consists of individual features (the two basic ones are “control lateral vehicle motion” and “control longitudinal vehicle motion”). 

5.6.4.1.2. DCAS is permitted to generate control outputs when switched on. 

5.6.4.1.3. When switched on, specific DCAS features can be either active (generating control outputs) or in stand-by (currently not generating control outputs), while some other DCAS features may remain in off mode and be commanded by a different means.

5.6.4.1.4. When the system has detected that the preconditions are no longer met, DCAS and its features shall no longer generate a control output, by either transitioning to stand-by or switching the system/feature off.

5.6.4.1.5. When the driver switches the system or one of its features off, the system or feature respectively shall go to off-mode.

5.6.4.1.6. When the driver overrides DCAS, the system shall either give priority to the input provided by the driver (while remaining active), transition to stand-by or switch off.

5.6.4.2. System activation and deactivation
DCAS shall be off at the initiation of each new start/run cycle, regardless of what mode the driver had previously selected, unless specifically configured by the driver. 
DCAS shall switch to “On” only upon a deliberate action of the driver. 
It shall be possible to switch off DCAS with a deliberate action of the driver.
The system shall leave the “active” mode, and switch to standby or off mode, once the system has detected that one or more of the operating conditions is no longer met, or following a deliberate action of the driver.
Following an intervention of other vehicle assistance system other than DCAS in the context of an emergency intervention, DCAS shall remain “Off” until subsequently switched “On” by the driver. 	Comment by Marc Van Impe: EC proposal: The justification is that the driver should not be confused who drives the vehicle. We had some test with current B1 systems other than highway and 1) it could be activated 2) it frequently lost the lane with very gentle warning and obviously did not control the vehicle and 3) when it recognized the lane again it started to steer again automatically. After several these kind of events even the test driver was not sure who drives the vehicle. It would be great to avoid the confusion that DCAS or its features switch on/off automatically.
Following an automatic or emergency deactivation of the system, DCAS shall remain “Off” unit subsequently switched “On” by the driver.
5.6.4.3. Preconditions for DCAS activation
DCAS shall only become active if all of the following conditions are met:
(a) The driver is in the driver seat and the driver’s safety belt is fastened; 
(b) the system is able to monitor the driver’s engagement with the driving task;
(c) no failure affecting the safe operation of the system has been detected; 
(d) the system has not detected to be outside of its system boundaries.
(e) [The driver has confirmed to have knowledge on the appropriate use of DCAS (according to 5.6.6)	Comment by Marc Van Impe: Norway: Important that every new drivers are prepared to use the different features in a safe way. We expect drivers in the future to use different vehicles (not car owners) with a wide range of different features. Not all drivers have deep interest in driver support-systems. The driver’s basic knowledge is to control the vehicle according to traffic-rules.

OICA-CLEPA/AVERE concerns voiced in TF meeting. TBD in SDG	Comment by ab3001@yandex.ru: Cannot be done within this draft UN Regulation. This is the issue of the general driver’s education. It can be divided in two items: (1) education of drivers to operate ADAS/DCAS vehicles (and, similarly, to operate ADS vehicles) – development of common recommendations for the educational program at WP.1 and (2) development of a uniform standard (e.g., ISO) setting common interface, techniques, modes of operation, overriding, messages, examples, etc. 	Comment by Marc Van Impe: EC: Perhaps the definition of minimum performance requirements can mitigate this need, or further standardization.
The manufacturer shall specify [in the documentation] additional preconditions enabling DCAS to be in "Active" mode.
5.6.4.4. System status information
The information presented to the driver shall be organized according to saliency principles
5.6.4.5. DCAS messages/signals to the driver

5.6.4.5.1. The system’s messages/signals shall inform/warn the driver about:
(a) DCAS status of the system: off, stand-by (if applicable) and active
(b) DCAS request of the driver’s engagement to vehicle control;
(c) [DCAS has detected to have approached (if possible), reached or exceeded its system boundaries;]
(d) DCAS failures.
5.6.4.5.2. The system messages and signals shall be clear, timely and noticeable and shall not lead to confusion. In the case of multiple messages, they shall be prioritized. Messages and signals from emergency assistance systems shall be considered as highest priority.
The manufacturer shall list and explain all DCAS messages/signals in the type-approval documentation and in the vehicle operation manual.
5.6.4.5.3. Measures ensuring the driver’s DCAS mode awareness
The system shall visually inform the driver of any instance where the DCAS mode of operation is changed between the states as outlined in paragraph 5.1.2. 
Additionally, when DCAS mode of operation changes from “on” to “off” mode automatically, the optical warning shall be accompanied by at least a haptic or acoustic warning signal only in cases relevant for the safe operation of the vehicle (e.g. end of lateral control in a curve).
Any visual signal used to indicate the current mode shall be clearly distinguishable from signals used to present other mode states, and shall not lead to confusion as described in paragraph 6.2.4.2.
5.6.4.6. Driver override

5.6.4.6.1. It shall be possible for the driver to perform minor longitudinal or steering corrections (e.g. to avoid a pothole) while the system is ‘active’, provided this does not result in driver  confusion about the system’s mode of operation and does not negatively impact safety per system design.
  
5.6.4.6.2. Dynamic control assistance provided by the system shall be controllable by the driver so that the driver can safely resume unassisted control of the system when switched off.

5.6.4.6.3. A steering input by the driver shall override the steering action of the system. The steering control effort necessary to override the directional control provided by the system shall not exceed 50 N. The system may remain active provided that priority is given to the driver during the overriding period.

5.6.5. System assurance of driver engagement (what the system does with the driver)

5.6.5.1. Driver monitoring strategy/mechanism	Comment by ab3001@yandex.ru: Suggest renaming to “System assurance of driver engagement strategy”.	Comment by Marc Van Impe: SDG: Industry to review
	The driver engagement strategy shall be demonstrated by the manufacturer to the Approval Authority during the inspection of the safety approach as part of the assessment to Annex X and according to the relevant tests of Annex Y.
The manufacturer shall declare in the type-approval documentation complementary additional strategies intended to encourage appropriate driver engagement for the system’s operational environment and design. Such strategies may include: 	Comment by Marc Van Impe: Norway: As commented in 5.1. How can it be secured that that the design is based on common scientific understanding (a-f). Can we referee to common ISO-standards?
We see a risk in designing too many different systems, different documentation which make it difficult for the AA to judge the principals  
	Comment by ab3001@yandex.ru: Perhaps, there should be a measurable or verifiable criteria of driver’s engagement. I would assume that the confirmation of the driver engagement by any means operating together could be provided with a certain justified frequency. 	Comment by Marc Van Impe: EC: Different AA, market surveillance authorities and technical services may evaluate this point very differently.
a. Human-Machine Interface elements intended to improve driver awareness and response (e.g. information related to system intent, environmental elements)
b. Driver involvement in system tactical decision-making (e.g. choice of actions or path)
c. Obligations on the driver to confirm a manoeuvre or a series of manoeuvres (e.g. use of the indicator stalk or button)
d. Use of other sensors and systems to infer or encourage appropriate driver engagement
e. Other relevant strategies
The manufacturer shall demonstrate to the Approval Authority the strategies implemented in the system to comply with paragraphs XXX and XXX. 
5.6.5.1.1. Monitoring Requirements
	The system shall be equipped with means to appropriately detect and evaluate the driver’s engagement depending on system capability, driving and environmental conditions. 
	The following provisions shall apply: 
The system shall monitor appropriate criteria  (e.g. steer control, camera monitoring, presence of input to driver-exclusive vehicle controls, etc.) to ensure the driver remains sufficiently engaged according to paragraph 6.1.3.2.2.
The system shall demonstrate sufficient environmental perception capabilities according to paragraphs xxx
The justification for the defined criteria shall be included as part of the driver engagement monitoring’s strategy submitted by the manufacturer to the Approval Authority.
The system’s driver engagement monitoring strategy shall be demonstrated by the manufacturer to the Approval Authority during the inspection of the safety approach as part of the assessment to Annex X and according to the relevant tests of Annex Y.
5.6.5.1.2. Criteria for proper driver engagement
	Chair: It may not be appropriate to specify monitoring technologies but rather to specify how long the driver may be disengaged. There should be limits to disengagement from the driver task. The driver engagement could mean to include positive actions from the driver to the DCAS, steering or brake pedal as well as monitoring that the driver is looking at the road conditions. To outline what we mean by driver engagement and outline what is expected of the driver. How would industry ensure driver engagement for different use cases? 	Comment by ab3001@yandex.ru: Consider extension of the content taking into account this statement.	Comment by Marc Van Impe: SDG: Driver considered to be engaged if the driver operates controls as part of the monitoring strategy. Industry to check if sufficiently covered.

SDG: Evidence regarding prolonged use/frustration in use of ADAS welcomed.
The driver shall be deemed to be sufficiently engaged if at least one engagement criterium has individually determined that the driver is engaged with the driving task in the last [x] seconds. 
a. At any time, the system may deem the driver as not sufficiently engaged.
b. As soon as the driver is deemed to be not sufficiently engaged, the warning shall be escalated according to paragraph 5.6.5.2.
5.6.5.2. Driver disengagement
As soon as the driver is deemed to be not sufficiently engaged, the warning shall be escalated and be accompanied by an audible signal and the system shall be finally automatically deactivated if the driver remains disengaged according to the system’s driver engagement monitoring strategy. 	Comment by Marc Van Impe: Norway: This warning should be standardised and be different from other audible warnings (seat-belt use, door open, false-positive or sensor failures from TPMS, ACC, LKS, AEBS). We see a risk of driver confusion, distraction, mentally overload.
The warning should be an oral announcement with understandable instructions instead of alarm-signal.	Comment by ab3001@yandex.ru: Suggest adding more specifications to the audible signal based on the Norwegian proposal. 	Comment by Marc Van Impe: EC: After what time of disengagement shall the system deactivate itself? Is complete deactivation safe? Use of RMF may not be appropriate for simpler systems.
The visual and audible signals shall be sufficiently differentiated from other vehicle or system warnings to avoid driver confusion regarding the expected action of the driver. The visual warning shall clearly indicate to the driver the required action in order to resume appropriate engagement in the driving task. The system may provide oral instructions to the driver if appropriate for the given system design.
5.6.5.3. Warning Cascade	
The system shall alert the driver with visual and audible or haptic warnings in order to request appropriate driver engagement. In case the driver is unresponsive the alert shall be escalated.	Comment by Marc Van Impe: Norway: Also these warnings should be standardised. Difficult for driver to interpretate different haptic warning.	Comment by ab3001@yandex.ru: Suggest adding more specifications.
a. The warnings shall remain active as long as the driver remains inappropriately disengaged from the driving task or until the system is deactivated. 
b. The system’s warning escalation strategy shall account for and prioritize warning strategies of simultaneously activated emergency assistance systems (e.g. AEBS). 

The system shall de-activate in a controlled manner following a lack of driver input or engagement in accordance to the system’s driver engagement monitoring strategy and the provisions of par. 6.1.3.2., and 6.1.3.3. as applicable.	Comment by ab3001@yandex.ru: Per Japanese comment regarding application of RMF. This should be added, I guess, here. Please consider consequences: the driver is disengaged; the system becomes deactivated. Who controls a vehicle and what will happen afterwards and how soon? Currently, there is a gap in the provisions. 	Comment by Marc Van Impe: Secretary: Suggest to address in 5.4.3.4 in the SDG
Upon automatic deactivation due to insufficient driver engagement, the system shall clearly inform the driver about this status by emergency visual and audible signals which shall be different from other warning signals. The visual warning shall clearly indicate to the driver the required action in order to resume appropriate engagement in the driving task. The system may provide oral instructions to the driver if appropriate for the given system design. These signals shall be active for a sufficient duration or until the driver is again engaged according to the system’s driver engagement monitoring strategy.	Comment by Marc Van Impe: Norway: The warning should be an oral announcement + readable short text + standardised symbol

Concerns voiced during TF ADAS. TBD in SDG	Comment by ab3001@yandex.ru: Suggest adding more specifications.	Comment by Marc Van Impe: Secretary: Unclear what standardized symbol should be provided in the context of systems with different driver engagement monitoring strategies. (e.g. camera vs steering)

5.6.5.4. Limited system availability due to repeated disengagement

The manufacturer shall implement strategies to disable activation of the system for the duration of the start/run cycle when the driver is detected to repeatedly demonstrate prolonged insufficient engagement with the driving task while the system is active.
5. 
5.4. 
5.5. 
5.5.3. 
5.5.4. 

5.6.6. Driver Information Material [education]/[instruction] with regard to DCAS
In addition to the user manual the manufacturer shall provide the driver with clear and easily accessible information (e.g. documentation, video) about how the particular DCAS has to be operated by the driver. The information must contain information on the driver’s responsibility, the limitations of the DCAS and demonstrate how different warning signals are to be interpreted, to cover at least the following aspects:
a. Explanation of the safety benefit of DCAS, if applicable;	Comment by Marc Van Impe: Norway: Is it realistic that an average driver can learn this in an easy way in order to use the DCAS in a safe way?
Any scientific based knowledge that can support?	Comment by ab3001@yandex.ru: The information could be presented is short, simple and standardized way, e.g., by pictograms. See also comment to 5.6.4.3 e).
b. Reminder of the driver’s responsibility when using DCAS
c. Explanation on how and to which extent of the vehicle dynamic control DCAS (or DCAS subsystems) assist the driver;
d. DCAS OEDR capabilities and limitations;
e. DCAS System Boundaries;
f. DCAS modes of operation and transition between modes;
g. DCAS mode transition to other assistance or automated systems, if applicable;
h. [Measures ensuring the driver’s DCAS mode awareness];
i. Driver Engagement Detection;
j. Explanation on how to override the DCAS; 
k. Human-machine interface (HMI):
i. DCAS activation and deactivation;
ii. DCAS status indication;
iii. DCAS messages to the driver and their interpretation;
iv. Vehicle behaviour when reaching DCAS system boundaries;
v. Vehicle behaviour when exceeding DCAS system boundaries;
vi. Information on DCAS failures; 
vii. Information on DCAS mode transition to other assistance or automated systems, if applicable.
The manufacturer shall outline in the type-approval documentation a system information strategy which aims to encourage the driver to review DCAS operation information as described in 6.1.2.1. Such a strategy may include a regular notification to the driver at the start of a drive cycle that DCAS is in operation and the driver is invited to review the knowledge about DCAS with the link to such information.	Comment by Marc Van Impe: Norway: And a confirmation from new drivers (ref added in 5.6.4.3 e)	Comment by ab3001@yandex.ru: See comment to 5.6.4.3 e).
In the manufacturer’s documentation, included the educational materials addressed to consumers, the manufacturer shall not describe DCAS in a manner that would mislead the customer that the system has other or more advanced capabilities.
6. Requirements for specific DCAS features
Note: This section is under development by the Drafting Group. Consider merge with section 5.
6.1. Specific requirements for advanced driver initiated manoeuvres
6.1.1. Advanced driver initiated lane change

6.1.1.1. If the system is designed to assist lane changes on roads where there is no physical separation of traffic moving in opposite direction, the system shall implement strategies to ensure that lane change procedure is only performed when there is no oncoming traffic in the target lane.

6.1.1.2. DCAS shall not endanger the safety of other pedestrians and cyclists when assisting a lane change on roads where pedestrians and cyclists are not prohibited.

6.1.1.3. The time between initiated of the lane change procedure and start of the lane change manoeuvre is only permitted to be extended to up to [10]s, if there is engagement of the driver with the ongoing lane change procedure through looking at relevant areas of road ahead, to the side or looking at the vehicle’s mirrors confirmed by DCAS’s DMS.

6.1.2. Advanced assistance for other driver initiated manoeuvres

6.1.2.1.  [Placeholder]

6.1.3. [Low speed manoeuvring]
[Placeholder]
6.2. System initiated manoeuvres

6.2.1. General requirements for system initiated manoeuvres

6.2.2. Functional requirements

6.2.2.1. Dynamic control assistance executed by the system shall be predictable and shall not lead to uncontrollable situations for other road users.

6.2.2.2. When operating on motorways, the system shall implement strategies aiming to address significant string instability in order to not disrupt traffic flow, unless emergency braking would become necessary to avoid a collision.

6.2.2.3. System response in case of prolonged driver disengagement
DCAS shall implement a function aiming to bring the vehicle to a safe stop in case of prolonged driver disengagement (e.g., similar to Risk Mitigation Function as defined in UN Regulation R79).
6.2.3. [HMI

6.2.3.1. The system shall inform the driver about upcoming manoeuvres. 

6.2.3.2. …]

6.2.4. Specific requirements for system initiated lane change 

6.2.4.1. Functional requirements 

6.2.4.1.1. System-initiated Lane Change Procedure (LCP)

The requirements of this paragraph and its subparagraphs apply to the system capable of performing a system initiated LCP.

The fulfilment of the provisions of this paragraph and its subparagraphs shall be demonstrated by the manufacturer to the satisfaction of the technical services during the assessment of Annex 4 and according to the relevant tests in Annex 5 and Annex 6.

6.2.4.1.1.1. A system initiated LCP shall not cause an unreasonable risk to safety of the vehicle occupants and other road users. LCPs shall only be performed in an uncritical way as described in paragraphs 6.2.4.1.1.2. and 6.2.4.1.1.3.

6.2.4.1.1.2. The intervention shall not cause a collision with other vehicles or other road users in the predicted path of the vehicle during a lane change.

6.2.4.1.1.3. A lane change procedure shall be predictable and manageable for other vehicles or other road users.

6.2.4.1.1.4. A LCP shall be completed without undue delay.

6.2.4.1.1.5. The system shall generate the signal to activate and deactivate the direction indicator signal. The direction indicator shall remain active throughout the whole period of the LCP and shall be deactivated by the system in a timely manner once the lane keeping functionality is resumed.

6.2.4.1.1.6. The activated system may undertake a system initiated LCP only if all of the following conditions are fulfilled: 
(a) The vehicle is equipped with a sensing system capable of fulfilling the front, side and rearward detection range requirements as defined in paragraphs 7.1., 7.1.1.1., 7.1.2.1. and 7.1.3.;
(b) There is no failure detected limiting the system's capability to perform a LCP safely;
(c) Sufficient free space in the target lane allowing a LCM is already available or expected to become available shortly.
(d) There is a reason for a lane change (e.g. Operation cannot be continued in the current lane, for the purpose of overtaking a slower moving vehicle).
(e) The target lane is a regular lane of travel, or hard shoulder temporarily opened up as a regular lane of travel.
(f) The LCP is anticipated to be completed before the DCAS vehicle comes to standstill (i.e. in order to avoid coming to standstill while in the middle of two regular lanes due to stopped traffic ahead). In case the DCAS vehicle becomes stationary between two regular lanes during the LCM (e.g. due to the surrounding traffic), it should at the next available opportunity either complete the LCP or return to its original lane.
6.2.4.1.2. Lane Change Manoeuvre (LCM)

6.2.4.1.2.1. The lateral movement to approach the lane marking in the starting lane and the lateral movement necessary to complete the LCM shall aim to be one continuous movement. During the lane change manoeuvre, the system shall aim to avoid a lateral acceleration of more than 1 m/s2 in addition to the lateral acceleration generated by the lane curvature.

A LCP shall be indicated to other road users for at least 3s prior to the start of the LCM, unless a shorter indication time is justified by the urgency of the situation (e.g. lane ending ahead).

6.2.4.1.2.2. A LCM shall only be initiated when the relevant area of the target lane is expected to remain unoccupied throughout the manoeuvre (e.g. there is no other vehicle in the second to next lane expected to change lanes on a conflicting trajectory). Priority shall be given to other road users in accordance with traffic rules.

6.2.4.1.2.3. The LCM may be abandoned before being completed if the situation requires it.

6.2.4.1.2.4. When several consecutive lane changes are performed, the direction indicator may remain active throughout these lane changes while the lateral behaviour shall ensure that each lane change manoeuvre can be perceived as an individual manoeuvre by following traffic.

6.2.4.1.2.5. The system shall not cause a collision with another vehicle changing into the target lane on a conflicting trajectory.

6.2.4.1.3. Assessment of the target lane

6.2.4.1.3.1. A LCP shall only be initiated if an approaching vehicle in the target lane is not forced to unreasonably decelerate due to the lane change of the DCAS vehicle.

6.2.4.1.3.2. Assessment of the target lane for a regular lane change

6.2.4.1.3.2.1. When there is an approaching vehicle

The DCAS vehicle shall aim not to make an approaching vehicle in the target lane decelerate, particularly in the case where the lane change is not urgent (e.g. for the purpose of overtaking a slower moving vehicle). But where this is necessary due to the traffic situation, in the absence of more specific traffic rules, the DCAS vehicle shall not make an approaching vehicle in the target lane decelerate at a higher level than A m/s², B seconds after the DCAS vehicle starts, to ensure the distance between the two vehicles is never less than that which the DCAS vehicle travels in C seconds.

With:
(a) A equal to 3.0 m/s2
(b) B equal to:
i. 0.4 seconds after the start of the LCM, provided that the full width of the approaching vehicle was detected by the DCAS vehicle during its lateral movement for at least 1.0 second before the LCM starts; or
ii. 1.4 seconds after the start of the LCM.
(c) C equal to 1.0 second.

6.2.4.1.3.2.2. When there is no vehicle detected
 
If no approaching vehicle is detected by the system in the target lane, the assessment shall be calculated as per 6.2.4.1.3.2.1. with the assumption that:
(a) The approaching vehicle in the target lane is at a distance from the DCAS vehicle equal to the actual rearward detection range; 
(b) The approaching vehicle in the target lane is travelling with the allowed maximum speed + 30km/h or 160km/h, whichever is lower; and
(c) The full width of the approaching vehicle is detected by the DCAS vehicle during its lateral movement for at least 1 second.

6.2.4.1.3.2.3. When there is an equally fast or slower moving vehicle

At the beginning of the LCM, the distance between the rear of the DCAS vehicle and the front of a vehicle following behind in the target lane at equal or lower longitudinal speed shall never be less than the distance which the following vehicle in the target lane travels in 1.0 seconds.

6.2.4.1.4. Determination of whether a situation is critical shall consider any deceleration or acceleration of the DCAS vehicle.	Comment by Marc Van Impe: EC: What is critical? What should the system do in such a situation?

6.2.4.1.5. In case the DCAS decelerates the vehicle during a lane change procedure into a regular lane of traffic, this deceleration shall be factored in when assessing the distance to a vehicle approaching from the rear, and the deceleration demand shall not exceed 2 m/s2, except for the purpose of avoiding or mitigating the risk of an imminent collision.

How the provisions of this paragraph are implemented in the system design shall be demonstrated to the Technical Service during type approval.

6.2.4.1.6. Where there is not sufficient headway time for the vehicle behind at the end of the lane change procedure, the DCAS shall not increase the rate of deceleration for at least 2 seconds after the completion of the lane change procedure, except for the purpose of avoiding or mitigating the risk of an imminent collision, when required to fulfil other requirements of this regulation (e.g., to adapt to changing speed limits, maintain sufficient following distance).

How the provisions of this paragraph are implemented in the system design shall be demonstrated to the Technical Service during type approval.

6.2.4.1.7. While it is recognized, that the requirements of par. 6.2.4.1.1. to 6.2.4.1.6. cannot be met when the system is operated outside of its boundary conditions, the system shall be designed to fulfil these requirements under nominal operation.

6.2.4.1.8. The parameters defined in paragraph 6.2.4.1.3. may be adapted for other situations than lane changes from one regular lane of travel to another on a motorway, e.g. 
· ego lane is ending 
· entering the motorway/exiting the motorway
· changing lanes in an environment where traffic is very dense (e.g. urban driving)

The manufacturer shall provide evidence for assessment by the Technical Service during the Audit, that the modified assessment of the target lane does not lead to an unreasonable risk for the vehicle occupants and other road users when performing the lane change.

6.2.5. Specific requirements for other system initiated manoeuvres

6.2.5.1. Functional requirements 

6.2.5.1.1. The provisions of this paragraph apply for manoeuvres that:
(a) lead the vehicle to take select a lane and/or take a specific exit when navigating through a roundabout; 
(b) lead the vehicle to leave its lane of travel when this manoeuvre is not a lane change (e.g., in order to drive around a parked vehicle on the side of the road).
(c) lead the vehicle to transition between lanes with different directions of travel (e.g. U-turn, taking a turn at an intersection)
(d) lead the vehicle to depart or arrive at a parked position
(e) other [placeholder to indicate that this list is not exhaustive]
6.2.5.1.2. The system shall at least be able to appropriately respond to vehicles, road users, infrastructure and a blocked path ahead which are already within or may enter the planned trajectory and the corresponding driving environment in order to ensure a safe operation.

6.2.5.1.3. If the system is designed to following a trajectory on the basis of other sources of information than lane markings (e.g., when turning at an intersection), the system shall be equipped with adequate measures to robustly determine the appropriate trajectory in accordance with traffic rules and in respect of other road users. 

6.2.5.1.4. The system shall operate in accordance with national traffic rules relevant to the manoeuvre initiated by the system, if applicable.
	
6.2.5.1.5. The system shall indicate driving manoeuvres controlled by the system (e.g. turn) to other road users as required by traffic rules.

6.2.5.1.6. The system shall not cause other road users to unreasonably decelerate or evade the system as a consequence of the manoeuvre transitioning between lane keeping phases.

6.2.5.1.7. Crossing into another lane 

6.2.5.1.7.1. Crossing into another lane according to par. 6.2.5.1.1. is permitted when: 
(a) driving around a stationary obstacle in the lane;
(b) passing a slower moving vehicle or road user in or near to the lane with sufficient lateral distance.
(c) the manoeuvre is required in order to follow a set destination in the vehicle’s navigation system, if applicable in the system’s design;
(d) the manoeuvre is instructed by legitimate external sources (e.g. static and dynamic road signs, road works, emergency or enforcement instruction, etc.), if applicable in the system’s design;
Other reasons to cross into another lane may be accepted if the manufacturer presents sufficient information to the Approval Authority and it is determined that the system would be able to safely operate.
6.2.5.1.7.2. Crossing into another lane shall only be permissible if DCAS is able to determine the position and movement of other road users to the rear, side and/or front where relevant to the specific manoeuvre, and that there is adequate distance to them to perform the manoeuvre.

6.2.5.1.7.3. Crossing into another lane shall only be permitted if the system would not present a risk to other road users requiring them to unreasonably brake or evade the system.

6.2.5.2. Special provisions for dedicated manoeuvres


6.3. Specific requirements for hands-free driving
	[Placeholder (as agreed in 7th TF ADAS to start the discussion after the results of the VDA study will be available)]
7. System Validation	Comment by ab3001@yandex.ru: The content of this section should be developed as well aat this time.	Comment by Marc Van Impe: SDG: Include road testing.

SDG: Section should make reference to the annexes.  Some use cases do not need all pillars to be applied. Provide guidance on assessment of provisions from sections 5/6.
Note: This section is under development by the Drafting Group.

[Placeholder. Available methods to choose from: 
•	audit
•	simulation
•	track testing ]

Identify and outline appropriate in-service monitoring requirements for now if appropriate, as part of development of assessment approach. (Possibly incl Cybersecurity and other requirements
8. Modification of vehicle type and extension of approval
8.1. Every modification of the vehicle type as defined in paragraph 2.x of this Regulation shall be notified to the Approval Authority which approved the vehicle type. The Approval Authority shall then either:
(a) Consider that the modifications made do not have an adverse effect on the conditions of the granting of the approval and grant an extension of approval;
(b) Consider that the modifications made affect the conditions of the granting of the approval and require further tests or additional checks before granting an extension of approval;
(c) Decide, in consultation with the manufacturer, that a new type-approval is to be granted; or
(d) Apply the procedure contained in paragraph 8.1.1. (Revision) and, if applicable, the procedure contained in paragraph 8.1.2. (Extension).
8.1.1. Revision
When particulars recorded in the information documents have changed and the Type Approval Authority considers that the modifications made are unlikely to have appreciable adverse effects and that in any case the foot controls still meet the requirements, the modification shall be designated a "revision".
In such a case, the Type Approval Authority shall issue the revised pages of the information documents as necessary, marking each revised page to show clearly the nature of the modification and the date of re-issue. 
A consolidated, updated version of the information documents, accompanied by a detailed description of the modification, shall be deemed to meet this requirement.
8.1.2. Extension
The modification shall be designated an "extension" if, in addition to the change of the particulars recorded in the information documents,
(a) Further inspections or tests are required; or
(b) Any information on the communication document (with the exception of its attachments) has changed; or
(c) Approval to a later series of amendments is requested after its entry into force.
8.2. Confirmation or refusal of approval, specifying the alterations, shall be communicated by the procedure specified in paragraph 4.3. above to the Contracting Parties to the Agreement applying this Regulation. In addition, the index to the information documents and to the test reports, attached to the communication document of Annex 1, shall be amended accordingly to show the date of the most recent revision or extension.
8.3. The Approval Authority shall inform the other Contracting Parties of the extension by means of the communication form which appears in Annex 1 to this Regulation. It shall assign a serial number to each extension, to be known as the extension number.
9. Conformity of production
9.1. Procedures for the conformity of production shall conform to the general provisions defined in Article 2 and Schedule 1 to the Agreement (E/ECE/TRANS/505/Rev.3) and meet the following requirements:
9.2. A vehicle approved pursuant to this Regulation shall be so manufactured as to conform to the type approved by meeting the requirements of paragraph 5. above;
9.3. The Approval Authority which has granted the approval may at any time verify the conformity of control methods applicable to each production unit. The normal frequency of such inspections shall be once every two years.10.	Penalties for non-conformity of production
9.4. The approval granted in respect of a vehicle type pursuant to this Regulation may be withdrawn if the requirements laid down in paragraph 8, above are not complied with.
9.5. If a Contracting Party withdraws an approval, it had previously granted, it shall forthwith so notify the other Contracting Parties applying this Regulation by sending them a communication form conforming to the model in Annex 1 to this Regulation. 
10. Penalties for non-conformity of production
10.1. The approval granted in respect of a vehicle type pursuant to this Regulation may be withdrawn if the requirements laid down in paragraph 7 above are not complied with.
10.2. If a Contracting Party withdraws an approval it had previously granted, it shall forthwith so notify the other Contracting Parties applying this Regulation by sending them a communication form conforming to the model in Annex 1 to this Regulation.
11. Production definitively discontinued
11.1. If the holder of the approval completely ceases to manufacture a type of vehicle approved in accordance with this Regulation, he shall so inform the Approval Authority which granted the approval, which in turn shall forthwith inform the other Contracting Parties to the Agreement applying this Regulation by means of a communication form conforming to the model in Annex 1 to this Regulation.
11.2. The production is not considered definitely discontinued if the vehicle manufacturer intends to obtain further approvals for software updates for vehicles already registered in the market.
12. Names and Addresses of Technical Series Responsible for Conducting Approval Tests and of Type Approval Authorities
12.1. The Contracting Parties to the Agreement applying this Regulation shall communicate to the United Nations Secretariat[footnoteRef:2] the names and addresses of the technical services responsible for conducting approval tests and of the approval authorities which grant approval and to which forms certifying approval or extension or refusal or withdrawal of approval are to be sent. [2: 		Through the online platform ("/343 Application") provided by UNECE and dedicated to the exchange of such information  https://apps.unece.org/WP29_application/] 
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	[bookmark: _Toc355000741]Communication
(Maximum format: A4 (210 x 297 mm)
[footnoteRef:3] [3: 	 	Distinguishing number of the  country which has granted/extended/refused/withdrawn approval (see approval provisions in UN Regulation No. [15X]).] 

[image: ]issued by:		Name of administration:
......................................
......................................
......................................
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Concerning:[footnoteRef:4]	Approval granted [4: 	 	Strike out what does not apply.] 

Approval extended
Approval refused
Approval withdrawn
Production definitively discontinued
of a vehicle type with regard to steering equipment pursuant to UN Regulation No. XXX
Approval No. ..................	
Reason for extension or revision: 	
1.	Trade name or mark of vehicle 	
2.	Vehicle type 	
3.	Manufacturer's name and address 	
4.	If applicable, name and address of manufacturer's representative 	
5.	General construction characteristics of the vehicle: 
5.1.	Photographs and/or drawings of a representative vehicle: 	
6.	Description and/or drawing of the DCAS: see Addendum 1.

	7.	Cyber Security and Software updates
7.1. 	Cyber Security Type Approval Number (if applicable): 	
7.2.	Software Update Type approval number (if applicable): 	
8.	Special requirements to be applied to the safety aspects of electronic control systems (Annex 4)
8.1. 	Manufacturers document reference for Annex 4 (including version number):	
8.2.	Information document form (Appendix to Annex 4)	
9.	Technical Service responsible for conducting approval tests	
9.1.	Date of report issued by that service	
9.2.	(Reference) Number of the report issued by that service	
10.	Approval granted/extended/revised/refused/withdrawn2 
11.	Position of approval mark on vehicle	
12.	Place	
13.	Date	
14.	Signature	
15.	Annexed to this communication is a list of documents in the approval file deposited at the administration services having delivered the approval and which can be obtained upon request.
Additional information
16.	R15XSWIN: 	
16.1.	Information on how to read the R15XSWIN or software version(s) in case the R15XSWIN is not held on the vehicle: 	
16.2.	If applicable, list the relevant parameters that will allow the identification of those vehicles that can be updated with the software represented by the R15XSWIN under item 19.1.: 	




	Appendix 1

			Addendum 1 to Type approval Communication No … 
concerning the type approval of a vehicle type with regard to DCAS pursuant to Regulation No. xxx
		Information document form for DCAS
1.	System description DCAS
1.1.	Assistance provided by the system incl. applicable specific features	
1.1.1.	Longitudinal control provided by the system	
1.1.2.	Lateral control provided by the system	
1.1.3.	Operating Scenarios (Main Use Cases) 	
1.2.	Principle design and capabilities of the sensing system	
1.3.	System boundaries	
1.4.	DCAS interactions with other vehicle systems	
1.5.	DCAS interaction with the driver	
1.5.1.	Measures to ensure sufficient driver engagement	
1.5.2.	Means to activate, deactivate and override the system	
1.5.3.	Measures ensuring the driver’s DCAS mode awareness	
1.5.4.	Additional strategies implemented to encourage appropriate driver engagement (e.g. information provided while driving, encouraged driver engagement in decision making, required confirmation by driver) 	
2.	Description of the functions of DCAS including control strategies
2.1.	Main DCAS Functions (functional architecture, environmental perception).	
2.1.1.	Vehicle-internal	
2.1.2.	Vehicle-external (e.g. backend)	
3.	Overview major components (units) of DCAS
3.1.	Control Units	
3.2.	Sensors (incl. map/positioning if applicable)	
3.3.	Actuators	
4.	DCAS layout and schematics
4.1.	Schematic system layout including sensors for the environmental perception (e.g., block diagram)	
4.2.	List and schematic overview of interconnections (e.g., block diagram)	
5.	Specifications
5.1.	Means to check the correct operational status of DCAS	
5.2.	Means implemented to protect against simple unauthorized activation/operation and interventions into DCAS	
6.	Information provisions to users
6.1.	Model of the information provided to users (including expected driver’s tasks within the system boundaries and when going out of the system boundaries. 	
6.2.     Extract of the relevant part of the owner`s manual	

	





	Annex 2

	Arrangements of approval marks
Model A
(See paragraph 4.4. of this Regulation)


[bookmark: _MON_1057383620]XXXR - 002439

	a = 8 mm min

The above approval mark affixed to a vehicle shows that the vehicle type concerned has, with regard to DCAS, been approved in the Netherlands (E 4) pursuant to UN Regulation No. XXX under approval No. 002439. The approval number indicates that the approval was granted in accordance with the requirements of UN Regulation No. XXX in its original version.


Model B
(See paragraph 4.5. of this Regulation)

[image: ]XXX
002439
31
021628


	a = 8 mm min

The above approval mark affixed to a vehicle shows that the vehicle type concerned has been approved in the Netherlands (E 4) pursuant to Regulations Nos. XXX and 31.[footnoteRef:5]  The approval numbers indicate that, at the dates when the respective approvals were given, UN Regulation No. XXX was in its original version and UN Regulation No. 31 included the 02 series of amendments. [5: 	 	The second number is given merely as an example.] 






	Annex 3 – 

	Special requirements to be applied to the audit [Placeholder, in development]
Point of discussion: Consider NATM.	Comment by Marc Van Impe: EC – Audit/test annex should address potential necessity to comply with a minimum set of traffic rules as relevant for the given DCAS function (e.g. headway distance/time, lane change prohibition, speed limit detection, etc). If the driver has the ability to select different conditions to contradict traffic rules, the system shall indicate a continuous warning.

	1. General
This annex defines the special requirements for documentation, fault strategy and verification with respect to the safety aspects of Complex Electronic Vehicle Control Systems (paragraph 2.4. below) as far as this Regulation is concerned.
This annex shall also apply to safety related functions identified in this Regulation which are controlled by electronic system(s) (paragraph 2.3.) as far as this Regulation is concerned.
This annex does not specify the performance criteria for "The System" but covers the methodology applied to the design process and the information which must be disclosed to the Technical Service, for type approval purposes.
This information shall show that "The System" respects, under non-fault and fault conditions, all the appropriate performance requirements specified elsewhere in this Regulation and that it is designed to operate in such a way that it does not induce safety critical risks.
The applicant (e.g. the manufacturer) may provide evidence that an Auxiliary Steering Equipment (ASE) (if fitted) has previously been assessed as part of an approval in accordance with the requirements of Annex 4 of this Regulation (as required under the original version of this Regulation, its 01 or its 02 series of amendments).  In this case, the requirements of this Annex shall not be applied to that ASE for the purposes of an approval in accordance with the 03 series of amendments.
2.	Definitions
	For the purposes of this annex,
2.1.	"The System" means an electronic control system or complex electronic control system that provides or forms part of the control transmission of a function to which this Regulation applies. This also includes any other system covered in the scope of this Regulation, as well as transmission links to or from other systems that are outside the scope of this Regulation, that acts on a function to which this Regulation applies."
2.2.	"Safety Concept" is a description of the measures designed into the system, for example within the electronic units, so as to address system integrity and thereby ensure safe operation under fault and non-fault conditions, including in the event of an electrical failure. The possibility of a fall-back to partial operation or even to a back-up system for vital vehicle functions may be a part of the safety concept.
2.3.	"Electronic Control System" means a combination of units, designed to co-operate in the production of the stated vehiclecontrol function by electronic data processing. Such systems, often controlled by software, are built from discrete functional components such as sensors, electronic control units and actuators and connected by transmission links. They may include mechanical, electro-pneumatic or electro-hydraulic elements.
2.4.	"Complex Electronic Vehicle Control Systems" are those electronic control systems in which a function controlled by an electronic system or the driver may be over-ridden by a higher level electronic control system/function. A function which is over-ridden becomes part of the complex system, as well as any overriding system/function within the scope of this Regulation. The transmission links to and from overriding systems/function outside of the scope of this Regulation shall also be included.
2.5.	"Higher-Level Electronic Control" systems/functions are those which employ additional processing and/or sensing provisions to modify vehicle behaviour by commanding variations in the function(s) of the vehicle control system. This allows complex systems to automatically change their objectives with a priority which depends on the sensed circumstances.
2.6.	"Units" are the smallest divisions of system components which will be considered in this annex, since these combinations of components will be treated as single entities for purposes of identification, analysis or replacement.
2.7.	"Transmission links" are the means used for inter-connecting distributed units for the purpose of conveying signals, operating data or an energy supply. This equipment is generally electrical but may, in some part, be mechanical, pneumatic or hydraulic.
2.8.	"Range of control" refers to an output variable and defines the range over which the system is likely to exercise control.
2.9.	"Boundary of functional operation" defines the boundaries of the external physical limits within which the system is able to maintain control.
2.10.	"Safety Related Function" means a function of "The System" that is capable of changing the dynamic behaviour of the vehicle. "The System" may be capable of performing more than one safety related function.
3.	Documentation
3.1.	Requirements
	The manufacturer shall provide a documentation package which gives access to the basic design of "The System" and the means by which it is linked to other vehicle systems or by which it directly controls output variables. The function(s) of "The System" and the safety concept, as laid down by the manufacturer, shall be explained. Documentation shall be brief, yet provide evidence that the design and development has had the benefit of expertise from all the system fields which are involved. For periodic technical inspections, the documentation shall describe how the current operational status of "The System" can be checked.
	The Technical Service shall assess the documentation package to show that "The System":
(a) Is designed to operate, under non-fault and fault conditions, in such a way that it does not induce safety critical risks;
(b) Respects, under non-fault and fault conditions, all the appropriate performance requirements specified elsewhere in this Regulation; and,
(c) Was developed according to the development process/method declared by the manufacturer.
3.1.1.	Documentation shall be made available in two parts:
(a) The formal documentation package for the approval, containing the material listed in paragraph 3. (with the exception of that of paragraph 3.4.4.) which shall be supplied to the Technical Service at the time of submission of the type approval application. This documentation package shall be used by the Technical Service as the basic reference for the verification process set out in paragraph 4. of this annex. The Technical Service shall ensure that this documentation package remains available for a period determined in agreement with the Approval Authority. This period shall be at least 10 years counted from the time when production of the vehicle is definitely discontinued.
(b) Additional material and analysis data of paragraph 3.4.4. which shall be retained by the manufacturer, but made open for inspection at the time of type approval. The manufacturer shall ensure that this material and analysis data remains available for a period of 10 years counted from the time when production of the vehicle is definitely discontinued."
3.2.	Description of the functions of "The System"
A description shall be provided which gives a simple explanation of all the control functions of "The System" and the methods employed to achieve the objectives, including a statement of the mechanism(s) by which control is exercised.
	Any described function that can be over-ridden shall be identified and a further description of the changed rationale of the function’s operation provided.
3.2.1.	A list of all input and sensed variables shall be provided and the working range of these defined.
3.2.2.	A list of all output variables which are controlled by "The System" shall be provided and an indication given, in each case, of whether the control is direct or via another vehicle system. The range of control (paragraph 2.7.) exercised on each such variable shall be defined.
3.2.3.	Limits defining the boundaries of functional operation (paragraph 2.8.) shall be stated where appropriate to system performance.
3.3.	System layout and schematics
3.3.1.	Inventory of components.
	A list shall be provided, collating all the units of "The System" and mentioning the other vehicle systems which are needed to achieve the control function in question.
	An outline schematic showing these units in combination, shall be provided with both the equipment distribution and the interconnections made clear.
3.3.2.	Functions of the units
	The function of each unit of "The System" shall be outlined and the signals linking it with other units or with other vehicle systems shall be shown. This may be provided by a labelled block diagram or other schematic, or by a description aided by such a diagram.
3.3.3.	Interconnections
	Interconnections within "The System" shall be shown by a circuit diagram for the electric transmission links, by a piping diagram for pneumatic or hydraulic transmission equipment and by a simplified diagrammatic layout for mechanical linkages. The transmission links both to and from other systems shall also be shown
3.3.4.	Signal flow, operating data and priorities
There shall be a clear correspondence between these transmission links and the signals and/or operating data carried between Units. Priorities of signals and/or operating data on multiplexed data paths shall be stated wherever priority may be an issue affecting performance or safety as far as this Regulation is concerned.
3.3.5.	Identification of units
	Each unit shall be clearly and unambiguously identifiable (e.g. by marking for hardware and marking or software output for software content) to provide corresponding hardware and documentation association.
	Where functions are combined within a single unit or indeed within a single computer, but shown in multiple blocks in the block diagram for clarity and ease of explanation, only a single hardware identification marking shall be used. The manufacturer shall, by the use of this identification, affirm that the equipment supplied conforms to the corresponding document.
3.3.5.1.	The identification defines the hardware and software version and, where the latter changes such as to alter the function of the Unit as far as this Regulation is concerned, this identification shall also be changed.
3.4.	Safety concept of the manufacturer
3.4.1.	The Manufacturer shall provide a statement which affirms that the strategy chosen to achieve "The System" objectives will not, under non-fault conditions, prejudice the safe operation of the vehicle.
3.4.2.	In respect of software employed in "The System", the outline architecture shall be explained and the design methods and tools used shall be identified. The manufacturer shall show evidence of the means by which they determined the realisation of the system logic, during the design and development process.
3.4.3.	The Manufacturer shall provide the Technical Service with an explanation of the design provisions built into "The System" so as to generate safe operation under fault conditions. Possible design provisions for failure in "The System" are for example:
(a) Fall-back to operation using a partial system.
(b) Change-over to a separate back-up system.
(c) Removal of the high level function.
	In case of a failure, the driver shall be warned for example by warning signal or message display. When the system is not deactivated by the driver, e.g. by turning the ignition (run) switch to "off", or by switching off that particular function if a special switch is provided for that purpose, the warning shall be present as long as the fault condition persists.
3.4.3.1.	If the chosen provision selects a partial performance mode of operation under certain fault conditions, then these conditions shall be stated and the resulting limits of effectiveness defined.
3.4.3.2.	If the chosen provision selects a second (back-up) means to realise the vehicle control system objective, the principles of the change-over mechanism, the logic and level of redundancy and any built in back-up checking features shall be explained and the resulting limits of back-up effectiveness defined.
3.4.3.3.	If the chosen provision selects the removal of the Higher Level Function, all the corresponding output control signals associated with this function shall be inhibited, and in such a manner as to limit the transition disturbance.
3.4.4.	The documentation shall be supported, by an analysis which shows, in overall terms, how the system will behave on the occurrence of any individual hazard or fault which will have a bearing on vehicle control performance or safety.
	The chosen analytical approach(es) shall be established and maintained by the Manufacturer and shall be made open for inspection by the Technical Service at the time of the type approval. 
The Technical Service shall perform an assessment of the application of the analytical approach(es). The audit shall include: 
(a) Inspection of the safety approach at the concept (vehicle) level with confirmation that it includes consideration of interactions with other vehicle systems. This approach shall be based on a Hazard / Risk analysis appropriate to system safety. 
(b) Inspection of the safety approach at the system level. This approach shall be based on a Failure Mode and Effect Analysis (FMEA), a Fault Tree Analysis (FTA) or any similar process appropriate to system safety. 
(c) Inspection of the validation plans and results. This validation shall use, for example, Hardware in the Loop (HIL) testing, vehicle on–road operational testing, or any means appropriate for validation.
The assessment shall consist of checks of hazards and faults chosen by the Technical Service to establish that the manufacturer’s explanation of the safety concept is understandable, logical and that the validation plans are suitable and have been completed.
The Technical Service may perform or may require to perform tests as specified in paragraph 4. to verify the safety concept.
3.4.4.1.	This documentation shall itemize the parameters being monitored and shall set out, for each fault condition of the type defined in paragraph 3.4.4. of this annex, the warning signal to be given to the driver and/or to service/technical inspection personnel.
3.4.4.2.	This documentation shall describe the measures in place to ensure the "The System" does not prejudice the safe operation of the vehicle when the performance of "The System" is affected by environmental conditions e.g. climatic, temperature, dust ingress, water ingress, ice packing.
4.	Verification and test
4.1.	The functional operation of "The System", as laid out in the documents required in paragraph 3., shall be tested as follows:
4.1.1.	Verification of the function of "The System" 
The Technical Service shall verify "The System" under non-fault conditions by testing a number of selected functions from those declared by the manufacturer in paragraph 3.2. above.
For complex electronic systems, these tests shall include scenarios whereby a declared function is overridden.
4.1.2.	Verification of the safety concept of paragraph 3.4. 
The reaction of "The System" shall be checked under the influence of a failure in any individual unit by applying corresponding output signals to electrical units or mechanical elements in order to simulate the effects of internal faults within the unit. The Technical Service shall conduct this check for at least one individual unit, but shall not check the reaction of "The System" to multiple simultaneous failures of individual units.
The Technical Service shall verify that these tests include aspects that may have an impact on vehicle controllability and user information (HMI aspects)."
4.1.2.1.	The verification results shall correspond with the documented summary of the failure analysis, to a level of overall effect such that the safety concept and execution are confirmed as being adequate.
5.	Reporting by Technical Service
Reporting of the assessment by the Technical Service shall be performed in such a manner that allows traceability, e.g. versions of documents inspected are coded and listed in the records of the Technical Service.
An example of a possible layout for the assessment form from the Technical Service to the Type Approval Authority is given in Appendix 1 to this Annex.

	





Appendix 1
Model assessment form for DCAS

Test report No:	
1.	Identification
1.1.	Make:	
1.2.	Vehicle Type:	
1.3.	Means of system identification on the vehicle:	
1.4.	Location of that marking:	
1.5.	Manufacturer’s name and address:	
1.6.	If applicable, name and address of manufacturer’s representative:	
1.7.	Manufacturer’s formal documentation package:
Documentation reference No:	
Date of original issue:	
Date of latest update:	
2.	Test vehicle(s)/system(s) description
2.1.	General description:	
2.2.	Description of all the control functions of "The System", and methods of operation:	
2.3.	Description of the components and diagrams of the interconnections within "The System":	
2.4.	Description of all the control functions of "The System", and methods of operation:	
2.5.	Description of the components and diagrams of the interconnections within "The System":	
3.	Manufacturer’s safety concept
3.1.	Description of signal flow and operating data and their priorities:	
3.2.	Manufacturer’s declaration: 

The manufacturer(s) ............................................................. affirm(s) that the "The System" is free from unreasonable risks for the driver, vehicle occupants and other road users.
3.3.	Software outline architecture and the design methods and tools used:	
3.4.	Explanation of the safety concept of "The System":	
3.5.	Documented analyses of the behaviour of "The System" under individual hazard or fault conditions:	
3.6.	Description of the measures in place for environmental conditions:	
3.7.	Provisions for the periodic technical inspection of "The System":	
3.8.	Results of "The System" verification test, as per para. 4.1.1. of Annex 4 to UN Regulation No. [1XX]:	
3.9.	Results of safety concept verification test, as per para. 4.1.2. of Annex 4 to UN Regulation No. [1XX]:	
3.10.	Date of test(s):	
3.11.	This test(s) has been carried out and the results reported in accordance with … to UN Regulation No. [1XX] as last amended by the ... series of amendments.
Technical Service carrying out the test
Signed: .......................................					Date: ........................................
3.12.	Comments:	



Appendix x – System design to be assessed during the audit/assessment
[Placeholder, this is information relevant to the audit, but not something that will be included in the communication]

1.	Introduction
The following information shall be provided by the manufacturer for assessment by the Technical Service. 
2.	Information related to DCAS in general
2.1.	Driver Interaction
2.1.1. 	How the system is designed to ensure the driver remains engaged with the driving task (par. 5.1.) 
2.1.1.1.	The system’s driver engagement monitoring strategy depending on system capability, driving and environmental conditions and current level of assistance provided (par. 5.1.5.2.1.)
2.1.2. 	Measures taken to guard against reasonably foreseeable misuse by the driver and tampering of the system (par. 5.1.)
2.1.3. 	Measures taken to encourage the driver’s understanding of the system’s limitations and their continued role in the driving task. (par. 5.1.)
2.1.4.	How DCAS operation is expected to influence the driver’s workload (par. 5.1.5.1.)
2.1.5. 	Evidence of effectiveness of driver engagement monitoring strategy 
2.2.	DCAS Interaction with other vehicle assistance systems
2.2.1. 	Transitions between DCAS and other assistance or automation systems and prioritization between one and the other (par. 5.1.2.)
2.3.	OEDR
2.3.1.	The system’s ability to assess its surroundings as required to implement the intended assistance (par. 5.1.3.1.1.)
2.3.1.1.	The system’s ability to respond to vulnerable road users (par. 5.1.3.1.1.)
2.3.2.	The boundaries for detection capabilities (par. 5.1.3.1.1.)
2.4.	System operation 
2.4.1.	If/how the system adapts its behavior to respond to identified safety risks (par. 5.1.3.1.1.)
2.4.2.	Preconditions for DCAS operation (par. 5.1.5.1.)

3. 	Information related to DCAS that demonstrate advanced features
…


Appendix Y – Exemplary Classification

1. OEDR 
The manufacturer shall explain the OEDR capabilities of DCAS, differentiated by feature/use case if applicable. The following list shall be taken as guidance on possibly relevant objects in different operating scenarios: 
· Road: type (highway, rural, etc.), surface (type, adhesion), geometry, lane characteristics, availability of lane markings, edge of road, road crossings;
· Road facilities (traffic control facilities, special facilities (road construction markings), other facilities;
· Road events (e.g. road accidents, traffic congestion, road works);
· Environmental conditions, such as:
· Inclement weather, fog and mist;
· Temperature;
· Precipitation;
· Time of day and light conditions.
· Other road users (e.g. motor vehicles, motorcycles, bicycles, pedestrians).

2. System boundaries
The manufacturer shall explain which of the following examples of system boundaries have an effect on system behavior and which of these can be detected by the system. If additional boundaries apply, these shall also be described to and assessed by the Technical Service. 
· Road: type (highway, rural, etc.), surface (type, adhesion), geometry, lane characteristics, availability of lane markings, edge of road, road crossings;
· Road facilities (traffic control facilities, special facilities (road construction markings), other facilities;
· Geographical boundaries (e.g., digital maps), if applicable;
· Environmental conditions, such as:
· Inclement weather, fog and mist;
· Temperature;
· Precipitation;
· Time of day and light conditions.
· Other road users.
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