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1 Introduction of data model for Platooning 
This is informative document presenting data model that is used for use case platooning, as it is implemented in EU LSP (large Scel; Pilot) Autopilot (http://www.autopilot-project.eu).

Data model is based on elements of already existing models like Sensoris, DATEX II, CAM,… And the definition which data is needed for particuloar use case is coming from Autopilot project, and responsible implementation teams.
Data model contains Name and Type.

1.1 Data sent from Vehicle / Platoon – IoT CAM 
This is data object that vehicle sends to other participants in traffic informaing them on (own) location, state and time.
	IoT_CAM
	Description

	+ messageID: uint8
	as defined in ETSI EN 302 637_2 v010302

	+ stationID: uint32
	as defined in ETSI EN 302 637_2 v010302

	+ generationDeltaTime: uint16
	generationDeltaTime = timestampIts mod 65 536, ETSI EN 302 637_2 v010302

	+ generationTimestampTAI: uint64 (ms since 2004)
	TAI time value in milliseconds since 00:00:00.000 hours of 01 January 2004 UTC

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ stationType: (1..225) int
	defined in ETSI EN 302 637_2 v010302,

	+ latitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ longitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ heading: WGS84 (0..360) 
	defined in ETSI EN 302 637_2 v010302

	+ speed: (0..163) m/s
	defined in ETSI EN 302 637_2 v010302


1.2 Data on shared world model
Currently not implemented in Autopilot, reserved for future use. This would typically include information of other (detected by the vehicle sensors) relevant vehicles (targets)  and/or information of the road segment it is currently driving.
	SharedWorldModel
	Description

	+ stationID: uint32
	as defined in ETSI EN 302 637_2 v010302

	+ targetID: double
	as defined in ETSI EN 302 637_2 v010302

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ targetPosition: Location 
	defined in ETSI EN 302 637_2 v010302

	+ targetGeometry: string
	

	+ roadSegmentInfo: string
	


1.3 Data for platoon formation advice
This is data that is sent from roadside platooning service to vehicle that wants to join an already existing platoon in its vicinity.
	FormationAdvice
	Description

	+ messageID: uint8
	as defined in ETSI EN 302 637_2 v010302

	+ stationID: uint32
	as defined in ETSI EN 302 637_2 v010302 

	+ platoonID: uint32
	TBD, will use same format as stationID

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ speedAdviceValue: array float32
	Last known latitude of the engaging vehicle in put in here by and updated only by the PlatoonService.

	+ speedAdviceStartTime: array uint64
	Last known longitude of the engaging vehicle in put in here by  and updated only by the PlatoonService.

	+ speedAdviceStopTime: array uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds.


1.4 Data on platoon status
This is data that leading vehicle of the platoon sends to roadside (platooning service in whcihc it informs it about state of the platoon. Same dat can be sent laso by any other vehicle in the platoon.

	PlatoonStatus
	Description

	+ messageID: uint8
	as defined in ETSI EN 302 637_2 v010302

	+ stationID: uint32
	defined in ETSI EN 302 637_2 v010302

	+ platoonID: uint32
	TBD, will use same format as stationID 

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ platoonState: uint8 (enum)
	None(0), Standalone(1), VehicleEngaging/Assembling(2), Platooning(3), VehicleDisengaging(4), DisengagingAll(5)

	+ platoonDestination: string
	Global platoon desitnation eg (cities); Eindhoven..Helmond

	+ vehicleRole: uint8 (enum)
	None(0), Standalone/Ready-for-leading(1), Trailing(2), Following(3), Leading(4), Ready-for-leading(5)

	+ vehicleMode: uint8 (enum)
	None(0), Standalone(1), Engaging(2), Platooning(3), Disengaging(4), Searching(5), Forming(6)

	+ platoonSize: uint8
	Number of vehicles in platoon


1.5 Data for platoon navigation

This is sent by roadside service to leading vehicle of the platoon. It is end destination of the platoon, with optional waypoints in between.
	PathToPointOnMap
	

	+ stationID: uint32
	defined in ETSI EN 302 637_2 v010302

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ destinationLatitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ destinationLongitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ path: 
	TBD (it is collection of waypoints)


1.6 Platoon driving advice

This is set of data representing advice (from roadside) to platoon with info on speed advice etc.
	PlatoonAdvice 
	Description

	+ messageID: uint8
	as defined in ETSI EN 302 637_2 v010302

	+ stationID: uint32
	defined in ETSI EN 302 637_2 v010302

	+ platoonID: uint32
	TBD, will use same format as stationID

	+generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ trafficIntensity: string
	tbd

	+ speedAdviceValue: array float32
	The array can be of variable length number of elements. [12.5, 13.0, 14]

	+ speedAdviceStartTime: array uint64
	The array can be of variable length number of elements.
[1515493681, 1515493690, 1515493699]

	+ speedAdviceStopTime: array uint64
	The array can be of variable length number of elements.
[1515493681, 1515493690, 1515493699]

	+ laneAdvice: string
	lane number from left to right in the current road driving direction


1.7 Traffic light information

This is information on traffic lights. When having few vehicles in the platoon, one would like to avoid splitting of the platoon. Traffic light info is combined with platoons statre (speed, location) to establish whener the platoon can go uninterrupted through traffic light.
	trafficLightInfo (IoT_SPAT)
	

	+ id: String
	Traffic light ID, TBD

	+timestampUTC
	the mSec point in the current UTC minute that this message was constructed (see J2735_201603)

	+ stationID
	as defined in ETSI TS 102 894-2 V1.2.1 (2014-09) 

	+ intersectionID
	Unique ID of Intersection, as defined in J2735_201603

	+ moy
	Optional: minute of the year, used only with messages to be archived
as defined in J2735_201603


	signalGroupID
	SignalgroupID is used to map to lists of lanes.
as defined in J2735_201603


	state-time-speed:

	Sequence with information on eventstate, timing and speeds

as defined in J2735_201603


	+ speeds
	As part of the state-time-speed: sequence with information on type, speed advice, speed confidence and distance (zone length).

	
	


1.8 Platoon formation – declaring intention to platoon
This is information sent by vehicle that declares own intention to join a platoon going in particular direction.
	PlatoonFormation 
(car wants to platoon)
	

	+ messageID: uint8
	as defined in ETSI EN 302 637_2 v010302

	+ stationID: uint32
	defined in ETSI EN 302 637_2 v010302

	+ platoonID: uint32
	TBD, will use same format as stationID

	+ generationTimestampUTC: uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ latitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ longitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ ETA(timestampUTC): uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ rendevouzPointLatitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ rendevouzPointLongitude: WGS84 double
	defined in ETSI EN 302 637_2 v010302

	+ speedAdviceValue: array float32
	

	+ speedAdviceStartTime: array uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ speedAdviceStopTime: array uint64
	The elapsed time since midnight January 1st 1970 UTC in miliseconds. (with leap seconds)

	+ handOverToPS: boolean
	Handover to Platooning Service or not


1.10 Used terminology:

CAM – Cooperative Awareness Message ETSI European Norm 302 637-2
WGS84 – World Geopdetic system (release from1984) is the standard U.S. Department of Defense definition of a global reference, see https://en.wikipedia.org/wiki/World_Geodetic_System
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