EC analysis and proposal on DSSAD triggers and data elements under consideration of VMAD short-term reporting requirements – 21/03/2023
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[bookmark: _Toc130290413][bookmark: _Toc130303903]VMAD background information
[bookmark: _Toc130290414][bookmark: _Toc130303904]List of occurrences
The following proposal is structured around the occurrences required to be identified for short term reporting according to the following table produced by VMAD.
	Occurrence
	Short-term reporting 
[1 Month]
	Periodic Reporting [1 Year]

	1.a. Safety critical occurrences known to the ADS manufacturer or OEM
	X

	X

	1.b. Occurrences related to ADS operation outside its ODD
	X
	X

	1.c. ADS failure to achieve a minimal risk condition when necessary
	X
	X

	1.d. Communication-related occurrences  
	
	X

	1.e. Cybersecurity-related occurrences
	
	X

	1.f. Interaction with remote operator if applicable  
	
	X

	2.a. Driver unavailability (where applicable) and other user-related occurrences
	
	X

	2.b. Occurrences related to Transfer of Control failure
	
	X

	2.c. Prevention of takeover under unsafe conditions
	
	X

	3.a. Occurrences related ADS failure
	
	X

	3.b. Maintenance and repair problems
	
	X

	3.c. Occurrences related to unauthorized modifications
	
	X

	3.d. Modifications made by the ADS manufacturer or OEM to address an identified and significant ADS safety issue
	X (if the issue presented an unreasonable risk to safety)
	X

	4. Occurrences related to the identification of new safety-relevant scenarios
	 (already covered under 1.a, 1.b, 1.c and 3,d)
	X



[bookmark: _Toc130290415][bookmark: _Toc130303905]Definitions
The following relevant definitions were developed by VMAD:
“Occurrence” refers to any safety-related event involving a vehicle equipped with an ADS. For reporting, two different categories of occurrences are defined. 

“Non-critical Occurrence” means an operational interruption, defect, fault or other circumstance that has or may have influenced ADS safety but has not resulted in an accident or serious incident. This category includes for example minor incidents, safety degradation not preventing normal operation, emergency/complex manoeuvres to prevent a collision, and more generally all occurrences relevant to the safety performance of the in-service ADS (like transfer of control, interaction with remote operator, etc.). 

“Critical Occurrence” means an occurrence in which the ADS is engaged at the time of the event and: 
(a) at least one person suffers an injury that requires medical attention as a result of being in the vehicle or being involved in the event; 
(b) the ADS vehicle, other vehicles or stationary objects sustain physical damage that exceeds a certain threshold; 
(c) any vehicle involved in the event experiences an airbag deployment

[bookmark: _Toc130290416][bookmark: _Toc130303906]Short-term reporting
The data elements recorded based on a trigger should allow populating the information required for short-term reporting which can be captured from on-board sensors. Of the VMAD reporting template, the following aspects can be at least partially informed by on-board recorded data.

	Report section
	Report information

	Occurrence Details
	Weather conditions

	
	Lighting conditions

	
	ADS vehicle pre-occurrence speed 

	
	ADS vehicle post-occurrence max deceleration 

	
	Autonomy level at occurrence

	
	Driver/remote operator available at occurrence

	
	Driver/remote operator attempted takeover

	When
	UTC date

	
	UTC time

	Where
	GNSS coordinates

	
	Scenario within ODD

	Vehicle
	Vehicle Identification Number

	
	Serial number

	
	Mileage

	
	ADS version

	Narrative
	Description of the event

	
	Post-crash behaviour

	Analysis
	Root cause analysis



[bookmark: _Toc130290417][bookmark: _Toc130303907]Analysis
The purpose of this analysis is to relate the DSSAD work done so far (i.e. drafting triggers and data elements) to the VMAD work (i.e. specification of occurrences relevant for short-term reporting and drafting of reporting requirements). The analysis does not pre-judge the EC’s ultimate support to include the triggers or data elements in the final list but is an indication of EC’s current position.
[bookmark: _Toc130290418][bookmark: _Toc130303908]Triggers
The following table analyses which of the proposed triggers in SG-DSSAD-14-02 capture each of the occurrences required to document for short-term reporting. Additional triggers/extensions required are also identified. The additional triggers proposed in SG-DSSAD-14-02 (ADS mode change, intervention by technical operator, vehicle failure) are not required for short term reporting. 

	Occurrence
	Related Trigger IN SG-DSSAD-14-02
	Notes

	1.a. Safety critical occurrences known to the ADS manufacturer or OEM
	Impact event
	Injuries (part (a) of ‘critical occurrence’ definition) cannot be judged with on-board sensors.
Physical vehicle damage (part (b) of ‘critical occurrence’ definition) cannot be judged with on-board sensors.
Airbag deployment is most suitable on-board trigger to capture critical occurrences.
Note: Near-miss scenarios (proposed by DE) do not constitute a critical occurrence.

	1.b. Occurrences related to ADS operation outside its ODD
	ODD exit 
	ODD exit while the ADS is activated will allow capturing data that could be used for subsequent analysis if an occurrence is subsequently identified by other means.
ADS activation outside ODD should also be a trigger.

	1.c. ADS failure to achieve a minimal risk condition when necessary
	MRM
	Similar to above, MRM can be used as a recording trigger to capture data for events where the MRM fails to be achieved. 

	3.d. Modifications made by the ADS manufacturer or OEM to address an identified and significant ADS safety issue
	Safety envelope proximity
Passenger emergency or remote operator control override mechanism
Unplanned manoeuvres / emergency manoeuvre / Vehicle dynamics beyond expected ranges
ADS failure
	A subset of the events recorded based on these triggers can indicate safety issues that present an unreasonable risk, which needs to be addressed by modifications and therefore reported.



[bookmark: _Toc130290419][bookmark: _Toc130303909]Data elements
The following table contains the data elements proposed in SG-DSSAD-14-02 and relates each element to a relevant VMAD short-term reporting element (last column) that can at least be partially informed by the data element. If the last column is blank, no reporting element would be informed by the data element. This allows to determine which of the proposed data elements are required for VMAD reporting and which are not.

	SG-DSSAD
	OICA
	SAE J3197
	Germany
	China
	VMAD reporting element

	Basic Information About Vehicle
	

	[Full/truncated Vin or chassis number (to be defined i.e., Japan)]  
	
	
	VIN
Level 3: truncated VIN (due to data protection)
Level 4: full VIN
	Vehicle Identification # (VIN) (Grade A)
	Vehicle Identification Number

	No agreement – further discussion needed.

Q - What “hardware” is intended to be included?
	
	
	AD System Monitoring data (system error codes) and ADS software version
	ADS/DSSAD hardware version # (Grade A)
	

	
	
	
	
	ADS/DSSAD hardware serial number (Grade A)
	

	ADS Software Version or related RXSWIN #
(add footnote further specifying definition of “ADS software”
	Software version of ADS or related RXSWIN number (FRAV cat B1)
	
	
	ADS/DSSAD software version number (Grade A)
	ADS version

	
	
	
	
	Code of event type (Grade A) (move to operation of ADS system section)
	

	ADS Time Stamp Year [(DSSAD events only/non-EDR)]
	Time stamp (year-month-day) (FRAV cat A)
	
	Time for triggered events

Count and operation times of the ADS
	Time – Year (Grade A)
	UTC date

	ADS Time Stamp Month [(DSSAD events only/non-EDR)]
	
	
	
	Time – Month (Grade A)
	UTC date

	ADS Time Stamp Day [(DSSAD events only/non-EDR)]
	
	
	
	Time – Day (Grade A)
	UTC date

	ADS Time Stamp Hour [(DSSAD events only/non-EDR)]
	Time stamp (hour-minute-second) (FRAV cat A)
	Time stamp of initial data record (hour, minute, and second)
	
	Time – Hour (Grade A)
	UTC time

	ADS Time Stamp Minute [(DSSAD events only/non-EDR)]
	
	
	
	Time – Minute (Grade A)
	UTC time

	ADS Time Stamp Second [(DSSAD events only/non-EDR)]
	
	
	
	Time – Second (Grade A)
	UTC time

	[In some use cases it could be appropriate but not in all cases – but not universal agreement]
	
	Location data – Latitude-longitude
	Position data (Longitude -Latitude -Altitude)
	Longitude (Grade A)
	GNSS coordinates

	[In some use cases it could be appropriate but not in all cases – but not universal agreement]
	
	Location data – Latitude-longitude
	Position data (Longitude -Latitude -Altitude)
	Latitude (Grade A)
	GNSS coordinates

	Record “complete” flag
	Record complete flag (FRAV cat B1)
	Record Complete Flag
	
	Complete flag of event record (Grade A)
	administrative

	[EC/DE provisionally support. US/OICA does not support]

Consider what  VMAD looking at (review VMAD paper).

Which measure? – Odometer? Miles in ADS mode total? or how many miles in an ADS “trip”?

Consider “operating time” – ADS mode (as an exposure metric)
	
	
	
	Accumulated miles (Grade A) (odometer)
	Mileage

	Consider for EDR-ADS purposes – Not including in DSSAD
	
	Vehicle heading
	
	Vehicle orientation (Grade A)
	Description of the event

	[bookmark: _Hlk128204574]ADS Connectivity Failure Mode
(to be defined – OICA to provide a recommendation) 

This data element will be split for clarity

DE is looking more for communications system (digital infrastructure)  impact on vehicle safety performance.
	Connectivity degradation/failure (FRAV cat C1) – if applicable 
	
	Connectivity Data (latency-bandwidth)
	
	Root cause analysis

	Information about the Status and Dynamics of the Vehicle
	

	Record power supply as part of the vehicle failure mode – This is not specific to ADS? Is it needed?

(not specific to vehicle propulsion)
	
	
	Power supply of the autonomous motor vehicle (e.g., voltage over time)
	
	Root cause analysis

	[bookmark: _Hlk128205189]Should be an ADS specific EDR element (Speed)

DE – considers this relevant for DSSAD to tie to ODD compliance – need to tie to specific trigger
	
	ADS Reference Speed
	Velocity
	Velocity (Grade A)
	ADS vehicle pre-occurrence speed

	
	
	
	Lateral and longitudinal Acceleration
	Lateral Acceleration (Grade A)
	ADS vehicle post-occurrence max deceleration

	
	
	
	
	Longitudinal Acceleration (Grade A)
	ADS vehicle post-occurrence max deceleration

	
	
	
	
	Yaw Velocity (Grade A)  
	

	
	
	
	
	Roll Velocity (Grade B)
	

	Information about Operation of ADS
	

	
	
	Emergency vehicle warning flag
	
	
	Description of the event

	
	
	Data record trigger type
	
	
	administrative

	
	ADS Mode: Dynamic driving task, Emergency maneuver, Minimum risk maneuver (FRAV cat B2)
	ADS Mode
	
	
	Autonomy level at occurrence

	
	ADS Mode: Activation, deactivation of ADS system (FRAV cat C2)
	
	
	
	Autonomy level at occurrence

	
	ADS Mode: Transition demand, reason for transition demand (FRAV cat C2)
	
	
	
	

	
	
	
	Activated and deactivated passive and active safety systems, status of the systems, trigger (released by system itself or external trigger)
	
	

	
	
	
	External commands sent to the automated driving system
	
	Driver/remote operator attempted takeover

	
	
	
	Count and point in time of remote approval of alternative maneuvers
	
	Driver/remote operator attempted takeover

	
	ADS requested lateral motion control (FRAV cat B2)
	ADS Vehicle Motion Control – ADS Requested Lateral Vehicle Motion Control
	
	Lateral acceleration requested by ADS (Grade B)
	Description of the event

	
	
	Vehicle Indicated Status – Steering 
	
	Steering angle of steering wheel requested by ADS (Grade B)
	

	
	
	
	
	Steering curvature requested by ADS (Grade B)
	

	
	
	
	
	Front-wheel requested by ADS
steering angle (Grade B)
	

	
	
	
	
	Steering pinion angle requested by ADS (Grade B)
	

	
	
	
	
	Steering torque of steering wheel requested by ADS (Grade B)
	

	
	
	
	
	Steering angle rate of steering wheel requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS requested Gear
	
	Gear requested by ADS(Grade B) 
	

	
	
	
	
	Speed requested by ADS (Grade B) 
	

	
	ADS requested longitudinal motion control (FRAV cat B2)
	ADS Vehicle Motion Control – ADS requested Longitudinal Vehicle Motion Control
	
	Longitudinal acceleration requested by ADS (Grade B)
	Description of the event

	
	
	
	
	Accelerator pedal position (%) requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS requested braking[footnoteRef:1] [1:  If negative longitudinal acceleration is included in ADS requested longitudinal vehicle motion control, then this data element is optional.] 

	
	Brake pedal position (%) requested by ADS (Grade B)
	

	
	
	
	
	Drive motor torque requested by ADS (Grade B)
	

	
	
	
	
	Drive motor RPM requested by ADS (Grade B)
	

	
	
	
	
	Wheel end torque requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS requested Exterior Lighting
Vehicle Indicated Status – Exterior lighting
	Status of illumination systems
	Status of adaptive lighting systems requested by ADS (Grade B)
	Description of the event

	
	
	
	
	Dipped-beam headlamp (Grade B)
	

	
	
	
	
	Status of main-beam headlamp requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS Requested Hazard Flashers
Vehicle Indicated Status – Hazard Flasher Status
	
	Status of hazard warning signal requested by ADS (Grade B)
	Post-crash behaviour

	
	
	ADS Vehicle Motion Control – ADS requested Turn Signals
Vehicle indicated Status – Turn Signal Status
	
	Status of left turn signal light requested by ADS (Grade B)
	Description of the event

	
	
	
	
	Status of right turn signal light requested by ADS (Grade B)
	

	
	
	
	
	Status of Windscreen wipers requested by ADS (Grade B)
	

	Information about Driving Environment
	

	
	
	
	Environmental and weather data (Temp, lux, windshield wiper on/off)
	
	Weather conditions

Lighting conditions


	
	
	
	
	Type of Perceived Target (Grade A)
	

	
	
	
	
	Relative Position of Perceived Target
(X direction-front) (Grade A)
	

	
	
	
	
	Relative Position of Perceived Target
(Y direction) (Grade A)
	

	
	
	
	
	Relative Speed of Perceived Target
(X direction) (Grade A)
	

	
	
	
	
	Relative Speed of Perceived Target
(Y direction) (Grade A)
	

	
	
	
	
	Relative Position of Perceived Target
(X direction backward) Grade A)
	

	
	
	Annotated image
	
	External Image [footnoteRef:2] (Grade A) [2:  At least either external image or external video shall be recorded.] 

	Description of the event

	
	
	
	
	External Video 1 (Grade A)
	Description of the event

	Information about Operation and Status of the Driver
	

	
	Failure to connect external user (tele-operator, platooning driving cases) (FRAV cat C2)
	
	
	
	Driver/remote operator available at occurrence

	
	
	Passenger-initiated Emergency Stop (PES) (if equipped)
	
	
	Description of the event

	
	
	Request to Intervene
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	Availability of the driver to take over the DDT (Grade A)
	

	
	
	
	
	Whether the safety belt of the driver is fastened (Grade A)
	

	
	
	
	
	Whether the driver is present in the driver’s seat (Grade A)
	

	
	
	
	
	Accelerator pedal position (%) (Grade A)
	

	
	
	
	
	Brake pedal position (%) [footnoteRef:3], [footnoteRef:4] (Grade B) [3:  The brake pedal status may not be recorded if the brake pedal position (%) has been recorded.]  [4:  If the upper limit of effective brake pedal opening is less than 100, this upper limit may be used as the upper limit of the range of minimum data recording capacity.] 

	

	
	
	
	
	Brake Pedal Status 2 (Grade B)
	

	
	
	
	
	Steering Wheel (If applicable) Angle [footnoteRef:5] (Grade B) [5:  At least either steering wheel angle or steering wheel torque shall be recorded.] 

	

	
	
	
	
	Steering Torque 4 (Grade B)
	



The following table analyses whether and to what extent each of the relevant VMAD short-term reporting elements are covered by the data elements proposed above. This allows to determine if important data elements are missing.

	Report section
	Report information
	Coverage 
	Actions (preliminary view of European Commission)

	Occurrence Details
	Weather conditions
	Covered
	

	
	Lighting conditions
	Covered
	

	
	ADS vehicle pre-occurrence speed 
	Covered 
	

	
	ADS vehicle post-occurrence max deceleration 
	Covered
	

	
	Autonomy level at occurrence
	Covered
	

	
	Driver/remote operator available at occurrence
	Driver not relevant because Level 4?
Remote operator covered by ‘failure to connect’.
	Clarification from VMAD required whether Level 3 is in scope.

	
	Driver/remote operator attempted takeover
	Covered
	

	When
	UTC date
	Covered
	

	
	UTC time
	Covered
	

	Where
	GNSS coordinates
	Covered
	

	
	Scenario within ODD
	Not covered as data element but as trigger.
	

	Vehicle
	Vehicle Identification Number
	Covered
	

	
	Serial number
	Unclear what serial number this refers to. 
	Clarification from VMAD required what serial number is referred to.

	
	Mileage
	Covered
	

	
	ADS version
	Covered
	

	Narrative
	Description of the event
	Partially covered by: 
· Vehicle heading
· Emergency vehicle warning flag 
· ADS requested lateral motion control
· ADS requested longitudinal motion control
· ADS requested Exterior Lighting, Vehicle Indicated Status – Exterior lighting
· ADS requested Turn Signals, Vehicle indicated Status – Turn Signal Status
· Annotated image
· External video
· Passenger-initiated Emergency Stop (PES)
Proposed data elements cover this to the extent possible with on-board data. More information possibly needs to come from witness statements, police reports, etc.
	

	
	Post-crash behaviour
	Covered by: ADS Requested Hazard Flashers, Vehicle Indicated Status – Hazard Flasher Status
	

	Analysis
	Root cause analysis
	Partially covered by: 
· ADS Connectivity Failure Mode 
· Power supply of the autonomous motor vehicle
Insufficiently covered to allow full root-cause analysis.
	Questions to WG: Should data for root cause analysis be specified in regulation or be in OEM’s responsibility because specific to each system? 
If in OEM’s responsibility, should at least a core set of data be specified in regulation?



[bookmark: _Toc130290420][bookmark: _Toc130303910]Proposal
Based on the above analysis, the initial view of the EC is that the following triggers and data elements should be included in the regulation. 
[bookmark: _Toc130290421][bookmark: _Toc130303911]Triggers
Propose to restructure trigger section as shown below in order to relate triggers to VMAD occurrences. 
The contents reflect EC’s initial view on the relevant triggers.
	VMAD Occurrence
	Related Triggers

	1.a. Safety critical occurrences known to the ADS manufacturer or OEM
	Impact event

	1.b. Occurrences related to ADS operation outside its ODD
	ODD exit 
ADS operation outside ODD

	1.c. ADS failure to achieve a minimal risk condition when necessary
	MRM

	3.d. Modifications made by the ADS manufacturer or OEM to address an identified and significant ADS safety issue
	Safety envelope proximity
Passenger emergency or remote operator control override mechanism
Unplanned manoeuvres
Emergency manoeuvre
Vehicle dynamics beyond expected ranges
ADS failure



[bookmark: _Toc130290422][bookmark: _Toc130303912]Data elements
EC’s initial position shown in the last column; to be added to working group document.
	SG-DSSAD
	OICA
	SAE J3197
	Germany
	China
	EC

	Basic Information About Vehicle
	

	[Full/truncated Vin or chassis number (to be defined i.e., Japan)]  
	
	
	VIN
Level 3: truncated VIN (due to data protection)
Level 4: full VIN
	Vehicle Identification # (VIN) (Grade A)
	VIN (full or truncated to be decided)

	No agreement – further discussion needed.

Q - What “hardware” is intended to be included?
	
	
	AD System Monitoring data (system error codes) and ADS software version
	ADS/DSSAD hardware version # (Grade A)
	

	
	
	
	
	ADS/DSSAD hardware serial number (Grade A)
	

	ADS Software Version or related RXSWIN #
(add footnote further specifying definition of “ADS software”
	Software version of ADS or related RXSWIN number (FRAV cat B1)
	
	
	ADS/DSSAD software version number (Grade A)
	ADS version

	
	
	
	
	Code of event type (Grade A) (move to operation of ADS system section)
	

	ADS Time Stamp Year [(DSSAD events only/non-EDR)]
	Time stamp (year-month-day) (FRAV cat A)
	
	Time for triggered events

Count and operation times of the ADS
	Time – Year (Grade A)
	UTC date

	ADS Time Stamp Month [(DSSAD events only/non-EDR)]
	
	
	
	Time – Month (Grade A)
	UTC date

	ADS Time Stamp Day [(DSSAD events only/non-EDR)]
	
	
	
	Time – Day (Grade A)
	UTC date

	ADS Time Stamp Hour [(DSSAD events only/non-EDR)]
	Time stamp (hour-minute-second) (FRAV cat A)
	Time stamp of initial data record (hour, minute, and second)
	
	Time – Hour (Grade A)
	UTC time

	ADS Time Stamp Minute [(DSSAD events only/non-EDR)]
	
	
	
	Time – Minute (Grade A)
	UTC time

	ADS Time Stamp Second [(DSSAD events only/non-EDR)]
	
	
	
	Time – Second (Grade A)
	UTC time

	[In some use cases it could be appropriate but not in all cases – but not universal agreement]
	
	Location data – Latitude-longitude
	Position data (Longitude -Latitude -Altitude)
	Longitude (Grade A)
	GNSS coordinates

	[In some use cases it could be appropriate but not in all cases – but not universal agreement]
	
	Location data – Latitude-longitude
	Position data (Longitude -Latitude -Altitude)
	Latitude (Grade A)
	GNSS coordinates

	Record “complete” flag
	Record complete flag (FRAV cat B1)
	Record Complete Flag
	
	Complete flag of event record (Grade A)
	Record “complete” flag

	[EC/DE provisionally support. US/OICA does not support]

Consider what  VMAD looking at (review VMAD paper).

Which measure? – Odometer? Miles in ADS mode total? or how many miles in an ADS “trip”?

Consider “operating time” – ADS mode (as an exposure metric)
	
	
	
	Accumulated miles (Grade A) (odometer)
	Mileage

	Consider for EDR-ADS purposes – Not including in DSSAD
	
	Vehicle heading
	
	Vehicle orientation (Grade A)
	Vehicle heading

	ADS Connectivity Failure Mode
(to be defined – OICA to provide a recommendation) 

This data element will be split for clarity

DE is looking more for communications system (digital infrastructure)  impact on vehicle safety performance.
	Connectivity degradation/failure (FRAV cat C1) – if applicable 
	
	Connectivity Data (latency-bandwidth)
	
	ADS Connectivity Failure Mode


	Information about the Status and Dynamics of the Vehicle
	

	Record power supply as part of the vehicle failure mode – This is not specific to ADS? Is it needed?

(not specific to vehicle propulsion)
	
	
	Power supply of the autonomous motor vehicle (e.g., voltage over time)
	
	Power supply of the autonomous motor vehicle

	Should be an ADS specific EDR element (Speed)

DE – considers this relevant for DSSAD to tie to ODD compliance – need to tie to specific trigger
	
	ADS Reference Speed
	Velocity
	Velocity (Grade A)
	ADS vehicle pre-occurrence speed

	
	
	
	Lateral and longitudinal Acceleration
	Lateral Acceleration (Grade A)
	ADS vehicle post-occurrence max lateral deceleration

	
	
	
	
	Longitudinal Acceleration (Grade A)
	ADS vehicle post-occurrence max long. deceleration

	
	
	
	
	Yaw Velocity (Grade A)  
	

	
	
	
	
	Roll Velocity (Grade B)
	

	Information about Operation of ADS
	

	
	
	Emergency vehicle warning flag
	
	
	Emergency vehicle warning flag

	
	
	Data record trigger type
	
	
	Data record trigger type

	
	ADS Mode: Dynamic driving task, Emergency maneuver, Minimum risk maneuver (FRAV cat B2)
	ADS Mode
	
	
	Autonomy level at occurrence

	
	ADS Mode: Activation, deactivation of ADS system (FRAV cat C2)
	
	
	
	

	
	ADS Mode: Transition demand, reason for transition demand (FRAV cat C2)
	
	
	
	

	
	
	
	Activated and deactivated passive and active safety systems, status of the systems, trigger (released by system itself or external trigger)
	
	

	
	
	
	External commands sent to the automated driving system
	
	Remote operator attempted takeover

	
	
	
	Count and point in time of remote approval of alternative maneuvers
	
	

	
	ADS requested lateral motion control (FRAV cat B2)
	ADS Vehicle Motion Control – ADS Requested Lateral Vehicle Motion Control
	
	Lateral acceleration requested by ADS (Grade B)
	ADS requested lateral motion control

	
	
	Vehicle Indicated Status – Steering 
	
	Steering angle of steering wheel requested by ADS (Grade B)
	

	
	
	
	
	Steering curvature requested by ADS (Grade B)
	

	
	
	
	
	Front-wheel requested by ADS
steering angle (Grade B)
	

	
	
	
	
	Steering pinion angle requested by ADS (Grade B)
	

	
	
	
	
	Steering torque of steering wheel requested by ADS (Grade B)
	

	
	
	
	
	Steering angle rate of steering wheel requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS requested Gear
	
	Gear requested by ADS(Grade B) 
	

	
	
	
	
	Speed requested by ADS (Grade B) 
	

	
	ADS requested longitudinal motion control (FRAV cat B2)
	ADS Vehicle Motion Control – ADS requested Longitudinal Vehicle Motion Control
	
	Longitudinal acceleration requested by ADS (Grade B)
	ADS requested longitudinal motion control

	
	
	
	
	Accelerator pedal position (%) requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS requested braking[footnoteRef:6] [6:  If negative longitudinal acceleration is included in ADS requested longitudinal vehicle motion control, then this data element is optional.] 

	
	Brake pedal position (%) requested by ADS (Grade B)
	

	
	
	
	
	Drive motor torque requested by ADS (Grade B)
	

	
	
	
	
	Drive motor RPM requested by ADS (Grade B)
	

	
	
	
	
	Wheel end torque requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS requested Exterior Lighting
Vehicle Indicated Status – Exterior lighting
	Status of illumination systems
	Status of adaptive lighting systems requested by ADS (Grade B)
	ADS requested Exterior Lighting, Vehicle Indicated Status – Exterior lighting

	
	
	
	
	Dipped-beam headlamp (Grade B)
	

	
	
	
	
	Status of main-beam headlamp requested by ADS (Grade B)
	

	
	
	ADS Vehicle Motion Control – ADS Requested Hazard Flashers
Vehicle Indicated Status – Hazard Flasher Status
	
	Status of hazard warning signal requested by ADS (Grade B)
	ADS Requested Hazard Flashers, Vehicle Indicated Status – Hazard Flasher Status

	
	
	ADS Vehicle Motion Control – ADS requested Turn Signals
Vehicle indicated Status – Turn Signal Status
	
	Status of left turn signal light requested by ADS (Grade B)
	ADS requested Turn Signals, Vehicle indicated Status – Turn Signal Status

	
	
	
	
	Status of right turn signal light requested by ADS (Grade B)
	

	
	
	
	
	Status of Windscreen wipers requested by ADS (Grade B)
	

	Information about Driving Environment
	

	
	
	
	Environmental and weather data (Temp, lux, windshield wiper on/off)
	
	Weather conditions, 
Lighting conditions


	
	
	
	
	Type of Perceived Target (Grade A)
	

	
	
	
	
	Relative Position of Perceived Target
(X direction-front) (Grade A)
	

	
	
	
	
	Relative Position of Perceived Target
(Y direction) (Grade A)
	

	
	
	
	
	Relative Speed of Perceived Target
(X direction) (Grade A)
	

	
	
	
	
	Relative Speed of Perceived Target
(Y direction) (Grade A)
	

	
	
	
	
	Relative Position of Perceived Target
(X direction backward) Grade A)
	

	
	
	Annotated image
	
	External Image [footnoteRef:7] (Grade A) [7:  At least either external image or external video shall be recorded.] 

	Annotated image

	
	
	
	
	External Video 1 (Grade A)
	External video

	Information about Operation and Status of the Driver
	

	
	Failure to connect external user (tele-operator, platooning driving cases) (FRAV cat C2)
	
	
	
	Failure to connect external user (tele-operator)

	
	
	Passenger-initiated Emergency Stop (PES) (if equipped)
	
	
	Passenger-initiated Emergency Stop (PES)

	
	
	Request to Intervene
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	Availability of the driver to take over the DDT (Grade A)
	

	
	
	
	
	Whether the safety belt of the driver is fastened (Grade A)
	

	
	
	
	
	Whether the driver is present in the driver’s seat (Grade A)
	

	
	
	
	
	Accelerator pedal position (%) (Grade A)
	

	
	
	
	
	Brake pedal position (%) [footnoteRef:8], [footnoteRef:9] (Grade B) [8:  The brake pedal status may not be recorded if the brake pedal position (%) has been recorded.]  [9:  If the upper limit of effective brake pedal opening is less than 100, this upper limit may be used as the upper limit of the range of minimum data recording capacity.] 

	

	
	
	
	
	Brake Pedal Status 2 (Grade B)
	

	
	
	
	
	Steering Wheel (If applicable) Angle [footnoteRef:10] (Grade B) [10:  At least either steering wheel angle or steering wheel torque shall be recorded.] 

	

	
	
	
	
	Steering Torque 4 (Grade B)
	



