[image: ] 
5GAA Working Group 1 meeting	                                                       		 T-170330
14th conference call 								  (revision of T-170279)
November 28, 2017

Source:		Huawei
Title:		Use Case Description: Tele-Operated Driving
Agenda Item:	Use Cases and KPI Requirements		
Document for:	Discussion
[bookmark: DocumentFor]Introduction
During the first 5GAA WG1 meeting a new WI on use cases and KPI requirements was approved [1]. An initial list of 12 use cases that WG1 should study was recommended by the 5GAA board [2]. During the second 5GAA WG1 meeting it was agreed that the use cases should be described in more detail following a template applicable to wide range of use cases [3], which was updated in [4] and extended in [5].
In this contribution we propose a description of the use case “Tele-Operated Driving”, introduced in [6] and [7] for the second wave (Wave 2) of WG1 use cases.
Proposed Use Case Description 
In this section we propose the use case description by employing the template presented in [5].
Proposal:
· We propose the following description for the use case Tele-Operated Driving: 
	Use Case Name
	Tele-Operated Driving (TOD)

	User story
	A temporary health issue (e.g., illness, headache) of a driver impairs her concentration, reactions and judgement and consequently affects her ability to drive safely. The driver of the vehicle (with some autonomous capabilities) asks a remote driver to undertake the control of the vehicle and drive remotely the vehicle, in an efficient and safe manner, from the current location to the destination.

	Category
	Safety, Convenience, Advanced Driving

	Road environment
	Urban | Rural | Highway | Intersection | Parking area

	Short Description 
	Based on perceived environment the remote driver provides to the vehicle that is remotely driven the appropriate trajectory and manoeuvre instructions for the efficient and safe navigation to the destination.

	Actors
	Vehicle, Remote Driver, Road & Roadside Infrastructure

	Vehicle roles
	Host Vehicle (HV) represents the remotely driven vehicle.
Remote Vehicles (RV).

	Road & Roadside Infrastructure
	· Roads are defined by their lane designations and geometry.
· Traffic signs provide laws, guidelines and timely information.

	Other Actors’ roles
	Remote Driver (human or machine) undertakes to drive remotely the HV.

	Goal
	Enable the remote driver to remotely control the HV.

	Needs
	The HV need to receive and apply the driving instructions sent by the remote driver.

	Constraints/ Presumptions 
	The HV provides the infrastructure and data to enable remote driving functionality

	Geographic Scope
	Everywhere

	Illustrations 
	[image: ]

	Pre-Conditions
	· The remote driver has established an authenticated and secure communication channel with the HV.

	Main Event Flow
	If the Remote Driver is a machine then:
· The Remote Driver receives road conditions (e.g., obstacles) and status information of neighbouring RVs (e.g., location, speed, dynamics etc) derived e.g., by HV’s sensors, status information of the HV (e.g., speed, location), and traffic conditions.
· The Remote Driver based on the received information builds the model of surroundings (i.e., awareness of the environment of the HV) and taking into account the destination point selects the trajectory and the manoeuvre instructions.
· The HV receives from the Remote Driver trajectory and/or the manoeuvre instructions and executes them, according to HV’s on-board security checks.
· Feedback is provided to the Remote Driver in parallel with the execution of the manoeuvre.

	Alternative Event Flow  [footnoteRef:1][2] [1: [2] Alternative Event Flows in this document are not intended as replacements for the Main Event Flow.  They are intended to represent different possible flows.] 

	If the Remote Driver is a human then:
· The Remote Driver receives video streams of high quality (e.g., to identify road conditions, neighboring RVs) and status information of the HV (e.g., speed, location).
· The Remote Driver based on the received information builds her situation awareness and taking into account the destination point selects the trajectory and the manoeuvre instructions.
· The HV receives from the Remote Driver trajectory and/or the manoeuvre instructions and executes them, according to HV’s on-board security checks.
· Feedback is provided to the Remote Driver in parallel with the execution of the manoeuvre.

	Alternative Event Flow  [footnoteRef:2][2] [2: ] 

	If the Remote driver  has to communicate with a passenger or any person outside of the vehicle (e.g., policeman) then:
· An audio stream is also established between the remote driver and the vehicle (passenger or outside person) 
The audio stream ends when the communication is not needed any more.

	Post-Conditions
	The HV adjusts its trajectory, speed, acceleration, etc. based on received control information. When the vehicle has reached its destination then the remote driving process ends. 

	Service-Level KPIs
	· Positioning accuracy
· Guaranteed bandwidth
· Guaranteed Quality of Service
· Mobile network availability
· Remote Driver availability
· Communication Range
· Information age
· Velocity
· Reliability
· Latency

	Information Requirements  
	· Video streams 
· Audio communication
· Car sensor data (radar, lidar …)
· Road conditions
· RVs’ status (e.g., location, dynamics etc)
· Traffic signs
· Traffic information
· Lane designations and geometry
· HV’s status (location, speed etc)
· HV’s trajectory
· HV’s manoeuvre instructions (steering wheel, acceleration and brake pedal inputs)



Conclusion
In this contribution we have proposed a use case description for Tele-Operated Driving to be included in the WG1 report as part of Wave 2 use case. 
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