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Abstract: a discussion paper on the consideration of whether changes of Levels of Automation should be used as a justification for predictive QoS.
Background
According to SAE J 3016-2016, the levels of driving automation are:
· Level 0 (No Driving Automation)
· “The performance by the driver of the entire Dynamic Driving Task (DDT), even when enhanced by active safety systems.”
· Level 1 (Driver Assistance)
· “The sustained and Operational Design Domain (ODD)-specific execution by a driving automation system of either the lateral or the longitudinal vehicle motion control subtask of the DDT (but not both simultaneously) with the expectation that the driver performs the remainder of the DDT.”
· Level 2 (Partial Driving Automation)
· “The sustained and ODD-specific execution by a driving automation system of both the lateral and longitudinal vehicle motion control subtasks of the DDT with the expectation that the driver completes the Object and Event Detection and Response (OEDR) subtask and supervises the driving automation system.”
· Level 3 (Conditional Driving Automation)
· “The sustained and ODD-specific performance by an ADS of the entire DDT with the expectation that the DDT fallback-ready user is receptive to ADS-issued requests to intervene, as well as to DDT performance relevant system failures in other vehicle systems, and will respond appropriately.”
· Level 4 (High Driving Automation)
· “The sustained and ODD-specific performance by an ADS of the entire DDT and DDT fallback without any expectation that a user will respond to a request to intervene.”
· Level 5 (Full Driving Automation)
· “The sustained and unconditional (i.e., not ODD-specific) performance by an ADS of the entire DDT and DDT fallback without any expectation that a user will respond to a request to intervene.”
Clearly, more driving tasks become the responsibility of the automation systems as you go higher in SAE Levels, with Level 0 being found in a conventional automobile that doesn’t make use of these technologies, and Level 5 being in an automobile in which the primary user is a passenger and not a driver. These levels are mutually exclusive, so a system cannot be classified within multiple levels.



Discussion

The finesse point to readers is that the definitions include consideration of the Dynamic Driving Task (DDT) in the context of the Operational Design Domain (ODD).  Although not described in 3GPP documents; they are essential to the standardized practice of automated driving [1].  In developing their standard, the SAE On Road Automated Driving (ORAD) Committee took great care to preclude the fluidity between levels of automation by specifying hard stops of DDT and ODD.  Very specifically, the ORAD does not allow transition of control from L3 to L4 to L5 and back down because L3 and to some extent L4 require driver awareness by invoking ODD in recognition of the DDT.
There cannot be fluidity between the levels of automation because of the human element.  The DDT for each level is discrete.  Imagine you’re operating Level 4.  That means that in effect you are a passenger, not a driver and your brain is turned off.  If the passenger has to suddenly switch to Level 3, you’d have to turn on your brain (even though you might be drinking or sleeping).  The human factor limits the ODD. If a system relied upon human interaction for fallback, it would not be Level 4 automation.
PROPOSAL 1: changing levels of automated driving needs to be handled extremely carefully to manage the human aspect.
PROPOSAL 2: a level of automated driving which relies on a technology which can become unavailable during a journey should not be selected.
Another point to clarify is that the presence of V2X communication is only one input to the decision making at the vehicle. The achievement of certain levels of automation is a combination of sensor input as well as communication-based services, with a vehicle’s own sensor information often counted as more trustworthy than any communication.

One final point to clarify is that 3GPP supports network-based and proximity based V2X communication (Uu and PC5). Regardless of network coverage or in case of a network outage, it can be assumed that proximity-based V2X will continue to work. Therefore, the variance in automationlevels would have to be a product of the absence of network-based communication services.
PROPOSAL 3: losing network coverage will not affect the level of automation achievable at a vehicle.
Proposal

It is proposed that SA1 endorses the following conclusions and these are kept in mind when examining predictive QoS in FS_V2XIMP

CONCLUSION 1: changing levels of automated driving needs to be handled extremely carefully to manage the human aspect.

PROPOSAL 2: a level of automated driving which relies on a technology which can become unavailable during a journey should not be selected.
CONCLUSION 3: losing network coverage will not affect the level of automation achievable at a vehicle.
[1] Defining Self-Driving Cars and Automated Vehicle Systems in SAE J 3016
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