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[bookmark: DocumentFor]Introduction
In this use case description we describe the immediate cancellation of a High Automated / Autonomous (AD) driving level of an AD vehicle for safety reasons. This can be triggered by a number of reasons and criteria, including lack of network coverage, not sufficient KPI (according SLA), unusual and/or unsafe driving conditions, etc.
Use Case Description  
In this section, we propose the use case description of Remote Autonomous Driving Cancellation (RADC).
	Use Case Name
	RADC

	User story/ use case scenario
	High Automated / Autonomous (AD) driving level of an AD vehicle has to be immediately cancelled for safety reasons. This can be triggered by a number of reasons and criteria, including lack of network coverage, not sufficient KPI SLA possible, unusual and/or unsafe driving conditions, etc.

	Category
	Safety

	Road environment
	Any type of roads

	Short Description 
	High AD level of an AD vehicle has to be immediately cancelled for safety reasons. 
Due to unexpected and unpredictable reasons a high AD level of an AD vehicle has to be cancelled. 
As a result of cancelling AD, the control of the car has to be either given to:
·  A remote tele-control operator or.
·  To the driver of the vehicle – if there is one. 
The remote control can be provided via another vehicle, a remote driver, a set of relays on road side infrastructure, or by a remote operator in the cloud, etc.

	Main actors
	AD vehicle/s

	Vehicle roles
	Host Vehicle (HV) in AD mode

	Roadside infrastructure roles
	e.g. RSU (road side units) communicating to HV

	Other Actors’ roles
	e.g. other vehicles in the proximity of HV, called Remote Vehicles (RV), communicating to HV

	Goal
	Dangerous traffic situations that could arise in AD mode have to be avoided immediately by cancelling remotely the AD level.

	Needs
	The AD HV needs to receive immediate information and sufficient instructions about the cancellation of the AD level in his proximity / on his road section, and lead the vehicle to a safe temporary mode, where an alternate driving method can take over the HV.

	Constraints / Presumptions 
	· HV’s initial- network connection (e.g. AD mode started with) is not available, or the available SLA (e.g. required QoS) is not sufficient to meet the needs of the HV’s AD mode
· Autonomous Driving Cancellation (ADC) message is supported in the network

	Geographic Scope
	Everywhere

	Pre-Conditions
	· Capability of 3GPP networks to detect and inform that AD HV is not reachable.
· Capability of 3GPP networks and other networks to forward an ADC message to AD HV.
· Capability of initial network (e.g. by an application server) to trigger ADC message for an AD HV via other network connections (e.g. RSU, RV, sidelink or Uu)

	Main Event Flow
	· HV is in steady state mode in Autonomous mode.
· HV in high (highest) AD level is approaching a road section where it is unsafe for its current high AD level 
· ADC mechanism is triggered
· ADC message is sent to HV by 
· initial network (Uu)
· other networks (provided by other MNOs)
· other network connections (e.g. RSU, RV, sidelink)
· HV receives ADC notification to discontinue AD
· HV applies ADC and in self-control mode moves vehicle to a safe location

· Note: additional information is provided to vehicle for the next steps – but this is a different use case: for instance, remote control

	Post-Conditions
	· Acknowledgement of ADC message is send by HV and confirmation that AD has been exited or changed. 
· A subsequent action can include remote control operation of the vehicle, as well as non-AD (autonomous / automated) driving mode engaged

Implications on other use cases:
· If HV is in platooning mode: the vehicle needs to first exit the platoon safely

	Service-Level Requirements
	· Reliability
· Range

	Information Requirements  
	· ADC command needs to be successfully received
· ADC subsequent action



Performance Requirements
	KPI Title
	KPI Value
	Explanations/Reasoning/Background

	Payload (Bytes)
	N/A
	There is no specific requirement per message, as the data may be divided and sent using multiple messages.

	Tx rate (Message/ Sec)
	10
	Where multiple messages are used, the overall data should be sent as quickly as possible.  Keeping this to the nominal side channel rate is deemed sufficient. 

	Max end-to-end latency
(ms)
	5
	End-to-End latency should be as short as possible, in order to provide the greatest possible time for the AD system in the vehicle to adapt to the changing conditions.  The vehicle may be traveling at high speeds (e.g., 250 kph), so latency is critical.

	Reliability (%)
	99
	Taking into account retransmission of messages, probability of losing both copies of a single message becomes 0.01*0.01=0.0001, which becomes an equivalent service level reliability of 99.99%.  This high reliability is deemed necessary as this use case describes safety-critical AD mode changes which may occur at high vehicular speeds.

	Data rate (Mbps)
	1
	It is not anticipated that the necessary data is large, but the data may include geographic boundaries and look-ahead electronic horizon information, so 1 Mbps (equivalent of roughly 12.5 KB/message, with 10 messages/second) is deemed sufficient.

	Min required communication
 range (meters)
	300
	Set to the approximate upper range of sidelink communications, since notification (even if over sidelink) should provide as much advance notice as possible to allow for a change in mode of the AD system.
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