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This use case tries to describe the case of a host vehicle (HV) driving along a route that is made aware of some events on the route ahead. This can happen either by other vehicles (RVs) or via some backend/cloud service that collects and aggregates data of several vehicles. Using this information, the HV is able to set up a map of its environment while it is driving, that can help it to navigate even in terrain that is formerly unknown to it.
1 Use Case Description 
In this section we present the use case description by employing the template developed by 5GAA.
·  
	Use Case Name
	Real-Time Situational Awareness & High-Definition Maps

	User story
	An autonomous or semi-autonomous vehicle is driving on a road (route), heading towards a road segment, which presents unsafe and unknown conditions ahead. A host vehicle is made aware of situations detected and shared by remote vehicles.    Situations may include such things as accidents, weather, traffic, construction, 

	Category
	Safety, Advanced Driving Assistance

	Road environment
	Urban | Rural | Highway

	Short Description 
	A host vehicle is made aware of accidents, traffic, adverse weather, road conditions, construction and other situations detected and shared by remote vehicles.  The shared situations are relevant along the host vehicle’s navigation route or current road of travel. Some examples include but are not limited to:
· traffic congestion detected by slowly-moving RVs
· adverse weather conditions detected by temperature changes and wiper activation
· accidents detected by air bag deployment events
· slippery road conditions detected by traction control events
· disabled vehicles detected by hazard lamps or tire pressure

	Actors
	· Remote Vehicle (RV)
· Host Vehicle (HV)

	Vehicle roles
	· RV represents the vehicle detecting and sharing situational information.
· HV represents the vehicle made aware of situational information. 

	Road & Roadside Infrastructure
	· Roads are defined by their lane designations and geometry.

	Other Actors’ roles
	Traffic Management: An entity that collects accidents, traffic, adverse weather, road conditions, construction and other situations and reports them to other vehicles. (For user story 2, not for 1)

	Goal
	Alert HV of a situation that lies ahead along its navigation route or current road segment. 

	Needs
	· HV needs to be aware of a situation that lies ahead along its navigation route or road segment.


	Constraints/ Presumptions 
	The “Navigation Route” scenario includes all roads ahead along HV’s known navigation route.
The “Current Road” scenario includes the length of the road ahead that HV is currently travelling on. 

	Geographic Scope
	Everywhere

	Illustrations 
	[image: ][image: ]

	Pre-Conditions
	· One or more RV’s have detected conditions that constitute a situation that HV should be made aware of. 

	Main Event Flow
	If the situation’s location is on HV’s navigation route:
· One or more RV’s have reported conditions to the Traffic Management entity that constitute a situation that one or more HVs should be made aware of 
· HV is made aware of the situation’s nature and location. 

(cf. user story #2)

	Alternate Event Flow
	If the situation‘s location is ahead along HV’s current road of travel:
· One or more RV’s detect a situation that one or more HVs should be made aware of
· The RV(s) provide the notification to the HV(s)
· HV is made aware of the situation’s nature and location

	Post-Conditions
	· HV is made aware of a detected situation along its navigation route or current road ahead.

	Service-Level KPIs
	· Service Level Latency
· Service Level Reliability
· Information requested/ generated
· Velocity
· Vehicle Density
· Positioning Accuracy 

	Information Requirements  
	· RV’s location and dynamics
· RV’s wiper, lamps status
· RV’s outside temperature, barometric pressure
· RV’s hazard lamps, tire pressure
· RV’s ABS, Stability Control, Traction Control, Airbag events
· Road Map
· HV’s Navigation Route
· Road conditions
· Construction Zone Map



	User Story
	Detailed description, specifics and main differences to the user story in the main template

	HV only supported by RVs 
	A Remote Vehicle (RV) is driving on the road and approaches a dangerous area which is detected by using RV’s sensors. The HV might drive behind the RV in the same direction, or in front of the RV in the opposite direction, so towards the area where the RV has detected the dangerous situation. RVs detecting such dangerous situations will broadcast information about those with other vehicles, e.g. the HV.  
The HV or HV driver can assume appropriate actions after having received the awareness information.

	HV receives information from a backend/cloud
	This use case mainly refers to a Real Time HD Map update service. The HV is receiving information that is relevant for the road/route ahead from a backend, containing information that might allow the HV to adjust its route accordingly. The traffic management mentioned in ‘Other Actors’ roles’ could play a role here.



Performance Requirements
	KPI Title
	KPI Value
	Explanations/Reasoning/Background

	Payload (Bytes)
	300
	See UC description

	Tx rate (Message/ Sec)
	10
	Per vehicle

	Max end-to-end latency
(ms)
	User story 1: <100
User story 2: 100 – 1000
	See UC description; user story 1 is for direct V2V, user story 2 describes messages from the backend/cloud
The overall service level latencies stated in the UC description should be reachable.

	Reliability (%)

	90
	Communication reliability should be high enough to ensure that every car is notified in a reasonable amount of time. 
Here, assuming a retransmission of messages, the overall probability to lose both copies of a message would turn out as 0.1*0.1=1%.

	Data rate (Mbps)
	300 B * 10/s = 3kBps = 24kbps
	Cf. values for payload & Tx rate.

	Min required communication
 range (meters)

	User story 1: 300 
User story 2: 30 000 / as long as the vehicle is under network coverage
	See UC description;



Conclusion
In this contribution we have proposed a use case description for Situational Awareness + HD maps.
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