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Abstract of the contribution: This paper provides information on ETSI ITS studies on platooning and CACC.
1. Discussion
ETSI ITS WG1 (application requirements and services) is progressing two studies (Pre-standardization studies), one for Platooning and the other for Cooperative Adaptive Cruise Control (C-ACC).
(1) Study on Platooning
Scope of the study on Platooning is as below:

- To describe the relevant platooning use cases enabled by Cooperative ITS, considering the current state-of-the-art. 
- To review the existing ITS standards in light of the described use cases. 
- To identify and describe features relevant at the ITS application and/or facilities layer to support the use cases. 
- To make recommendations for further specifications for existing standards revision or new standard development.
Currently, TR 103 298 "Intelligent Transport Systems (ITS); Platooning; Pre-standardization study" is Early draft status that contains only definitions and introduction. Full schedule of the study is shown in the following table.
	Status
	Milestone
	Target
	Achieved
	Version

	Start of work 
	Start of work 
	2016-11-02 
	2016-06-28 
	  

	Early draft 
	Early draft 
	2016-11-02 
	2016-06-28 
	0.0.1 

	Early draft 
	Early draft 
	  
	2017-04-05 
	0.0.2 

	Stable draft 
	Stable draft 
	2017-12-30 
	  
	  

	Final draft for approval 
	Final draft for approval 
	2018-02-01 
	  
	  

	WG approval 
	WG approval 
	2018-02-01 
	  
	  

	TB approval 
	TB approval 
	2018-03-01 
	  
	  

	Draft receipt by ETSI Secretariat 
	Draft receipt by ETSI Secretariat 
	2018-03-15 
	  
	  

	Publication 
	Publication 
	2018-04-12 
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(2) Study on Cooperative Adaptive Cruise Control (C-ACC)
Scope of the study on CACC is as below:

- To describe the relevant C-ACC use cases enabled by Cooperative ITS, considering the current state-of-the-art. 
- To review the existing ITS standards in light of the described use cases. 
- To identify and describe features at the ITS application and/or facilities layer to support the use cases. 
- To make recommendations for further specifications for existing standards revision or new standard development.
Currently, TR 103 299 "Intelligent Transport System (ITS); Cooperative Adaptive Cruise Control (CACC); Pre-standardization study [Release 2]" is Stable draft status. Full schedule of the study is shown in the following table.

	Status
	Milestone
	Target
	Achieved
	Version

	Creation of WI by WG/TB 
	Creation of WI by WG/TB 
	2014-09-26 
	2014-09-26 
	  

	WI proposed to WG 
	WI proposed to WG 
	  
	2014-09-26 
	  

	WI proposed to TB 
	WI proposed to TB 
	  
	2014-10-09 
	  

	WI proposed to TB 
	WI proposed to TB 
	  
	2014-10-09 
	  

	TB adoption of WI 
	TB adoption of WI 
	2014-10-17 
	2014-10-16 
	  

	Start of work 
	Start of work 
	2014-10-16 
	2015-01-08 
	  

	Early draft 
	Early draft 
	2015-06-19 
	2015-01-08 
	0.0.1 

	Early draft 
	Early draft 
	2015-01-08 
	2015-04-13 
	0.0.2 

	Early draft 
	Early draft 
	  
	2015-09-10 
	0.0.3 

	Early draft 
	Early draft 
	  
	2015-10-27 
	0.0.4 

	Early draft 
	Early draft 
	  
	2016-01-08 
	0.0.5 

	Early draft 
	Early draft 
	  
	2016-02-02 
	0.0.7 

	Early draft 
	Early draft 
	  
	2016-02-29 
	0.0.8 

	Early draft 
	Early draft 
	  
	2016-03-01 
	0.0.9 

	Early draft 
	Early draft 
	  
	2016-04-07 
	0.0.10 

	Early draft 
	Early draft 
	  
	2017-01-17 
	0.1.0 

	Stable draft 
	Stable draft 
	2017-04-30 
	2017-02-22 
	0.1.1 

	Stable draft 
	Stable draft 
	  
	2017-03-28 
	0.1.2 

	Stable draft 
	Stable draft 
	  
	2017-04-05 
	0.1.3 

	Final draft for approval 
	Final draft for approval 
	2017-10-12 
	  
	  

	WG approval 
	WG approval 
	2017-10-12 
	  
	  

	TB approval 
	TB approval 
	2017-10-13 
	  
	  

	Draft receipt by ETSI Secretariat 
	Draft receipt by ETSI Secretariat 
	2017-10-27 
	  
	  

	Publication 
	Publication 
	2017-11-24 
	  
	1.1.1 


Although CACC operation is somewhat different to platooning operation in which any vehicle can join some CACC string for CACC scenario while only vehicles belonging to same company e.g. for logistics, express can form a group for platooning scenario, it would be helpful to look into how CACC works from TR 103 299. 
The following is snapshot of CACC operation described in TR 103 299. Please note that the following summary is non-exhaustive and simplified by the author of this paper.
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Alternatively, the use case may be terminated based on specific system
configuration parameters, e.g. if no target vehicle is identified when a
At= Aty g0 =d/v predefined timer is expired.

Flow

1. Driver switches on the CACC.

2. Driver configures the target time gap Afty,,... The Af,,,,,, shall consider the minimum safety distance for car following.

3.The CACC receives positioning and kinematic state data from the vehicles in the proximity.

4.The CACC receives in-vehicle sensor data from in vehicle network.

5.The CACC processes the received data and checks the relevance of the received data with regards to subject vehicle’s itinerary, e.g.
Iriving direction, upstream/downstream relevance etc.

6. The CACC identifies the target vehicle.

7. Optionally, the CACC system estimates the kinematic state of the target vehicle. If additional perception sensor data is available, data
fusion functionality is used for data processing from different sources about the target vehicle.

8. CACC system calculates periodically the measured time gap with the target vehicle. The time gap calculation is realized by comparing
the kinematic data of the target vehicle and the subject vehicle.

9.If necessary, CACC engages the brake or accelerator in order to adjust to the target time gap.





TR 103 299 describes that CACC related information is sent to other vehicles included in CAM and DENM (to the author this seems not fixed so far regarding only CAM is used or both are used.). The CACC related information includes e.g. the following data and CAM including these containers are transmitted in addition to the CAM only when the CACC is in engaged mode.
AutomatedVehicleContainerHighFrequency ::= SEQUENCE {

heading Heading,

speed Speed,

driveDirection DriveDirection,

vehicleLength VehicleLength,

vehicleWidth VehicleWidth,

longitudinalAcceleration LongitudinalAcceleration,


curvature Curvature,

curvatureCalculationMode CurvatureCalculationMode,

yawRate YawRate,

accelerationControl AccelerationControl OPTIONAL,

lanePosition LanePosition OPTIONAL,

steeringWheelAngle SteeringWheelAngle OPTIONAL,

lateralAcceleration LateralAcceleration,

verticalAcceleration VerticalAcceleration,

performanceClass PerformanceClass OPTIONAL,

cenDsrcTollingZone CenDsrcTollingZone OPTIONAL,

distanceToPrecedingVehicle TimeStamp OPTIONAL,

…
}
AutomatedVehicleContainerLowFrequency ::= SEQUENCE {

targetSpeed SpeedValue,

spaceGridOccupation SpaceGridOccupation OPTIONAL, 

targetLongitudinalAcceleration LongitudinalAccelerationValue,

brakingCapacity BrakingCapacity,

targetDistanceToPrecedingVehicle DistanceValue(0..509) OPTIONAL,

targetDistanceToFollowingVehicle DistanceValue(0..509) OPTIONAL,

pathPrediction PathPrediction OPTIONAL,

groupID GroupID OPTIONAL,

groupSpeed SpeedValue OPTIONAL,

limitedLength Distance OPTIONAL,

leadVehicle stationID,

…
}
3GPP

SA WG2 TD


