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Based on the 5GAA template, we present a use case description of High Definition Sensor Sharing.
Use Case Description                                                                       

	Use Case Name
	High Definition Sensor Sharing.

	User story/Use case scenario
	The vehicle has automated driving mode and changes lanes.

	Category
	Advanced driving assistance, convenience, traffic optimizations and environmental benefits, safety

	Road environment
	Suburban, urban, highway, rural

	Short Description 
	Vehicle uses its own sensors (e.g. HD camera, lidar), and sensor information from other vehicles, to perceive its environment (e.g. come up with 3D model of world around it) and safely performs an automated driving lane change. 

	Actors
	Host Vehicle
Remote Vehicles

	Vehicle roles
	On-board sensors detect other vehicles and objects. 
On board processors calculate relative distances and trajectories of other vehicles.
Processed and/or un-processed information is shared with other vehicles.


	Roadside infrastructure roles
	Not applicable

	
	

	Other Actors’ roles
	None

	Goal
	Automated driving lane change safely performed. 

	Needs
	Capability of vehicle to calculate accurately, and in real time, its relative position with other vehicles, road markings and objects. 
Capability of the vehicle to use its own sensor information and/or that of other vehicles, including those not in line of sight. 
System must work during the day and the night, and in all weather conditions.


	Constraints / Presumptions 
	Not all vehicles will be equipped.


	Geographic Scope
	All
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HV = Host Vehicle
RV = Remote Vehicle

	Pre-Conditions
	Necessary software available in clients and applications.
Communication means available.

	Main Event Flow
	· Host Vehicle captures 360 degree sensory information (e.g. other vehicles, road markings). 
· Host Vehicle calculates in real time its distance from other vehicles and objects, their relative positions and their trajectories. 
· Host Vehicle receives processed and/or un-processed information (e.g. video) from remote vehicles and uses that information to improve its perception of the surroundings and add certainty to its calculations.
· Host Vehicle, taking into account information received from Remote Vehicles, calculates what the gap between Remote Vehicle 4 and Remote Vehicle 5 will be for the next n seconds. Host Vehicle knows from information received from Remote Vehicle 5 that a junction is near and therefore Remote Vehicle 5 is likely to slow down imminently.
· Host Vehicle determines that it is safe to move from the left lane to the right lane.
· Host Vehicle notifies remote vehicles of its intention.
· Host Vehicle performs the manoeuvre, adjusting its speed to the optimum.


	Alternative Event Flow
	As above except in step 3 the HV requests sensor information from specific RVs.

	Post-Conditions
	The vehicle has moved from the left lane to the right lane.

	Service-Level Requirements
	· Communication range (Medium)
· Location accuracy (High)
· Information delivery reliability (High 
· Bandwidth requirement (High)
· Congestion on the radio channels shall be minimized.
· The HV has to understand the sensor data from the RVs, whether it is unprocessed or processed.


	Information Requirements  
	Accurate dynamic relative position and planned trajectory 
High Definition images.
Light Detection and Ranging. 
Dynamic 3D absolute position.
Accuracy of the data and liability for sharing.


Performance Requirements
	KPI Title
	KPI Value
	Explanations/Reasoning/Background

	Payload (Bytes)
	N/A
	

	Tx rate (Message/ Sec)
	N/A
	

	Max end-to-end latency
(ms)
	10
	

	Reliability (%)

	99 (after HARQ, for unicast only)
90 (before HARQ, for unicast only)
	

	Data rate (Mbps)
	25
	

	Min required communication
 range (meters)

	x100
	



Conclusion
In this contribution, we have proposed a use case description that employed the 5GAA template.
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