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Introduction
A new work item on NR support for aerial UEs (UAVs) was agreed for Rel-18. Since aerial UEs are supported via LTE as from Rel-15, work done in LTE is a starting point and NR solutions should be harmonized as much as possible. Among detailed objectives for Rel-18 is the introduction of flight path reporting to NR. 
RAN2#119bis-e has captured the following agreement relevant to flightpath notification update [2]:
· Allow the flight path to be updated.  FFS on the details. 
RAN2#120 has captured the following [3]:
· A UE indicates whether flight plan information is available within the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or RRCSetupComplete message.   Flight path reporting uses at the UE Information request/response procedure as baseline.
· UE indicates to the network a new flight path is available in the UE (whether it is initial or update). Then, reuse the normal request/response procedure of flight path report.  
· UAI message can also be used to indicate the UE has flight path availability. 
· FFS whether and what triggering conditions are specified for flight update.  FFS The maximum number of waypoints within flight path plan is left FFS.
RAN2#121bis-e has further captured the following [4]:
· Flightpath update indication in UAI is configurable by the network
· As a baseline, we can consider a simple network control mechanisms (e.g. a threshold(s)) that controls triggering the flightpath update indication in UAI. FFS if new threshold or the kind of threshold(s) 
· As a baseline, single indication is used for both initial and updated flightpath available (i.e. same flag is used for initial and updated flight path indication.  FFS if further differentiation is needed if we decide to have delta signaling
RAN2#122 has further captured the following [5]:
· The network can configure the UE to trigger a flightpath update notification based on a configured delta time (when timestamp is configured to be reported) or distance configuration.
And RAN2#123 has captured the following [6]:
· No delta signaling for updated flight path will be supported 
· Confirm that same indication is used for both initial and updated flightpath plan
· If any waypoint/timestamp has changed more than the configured threshold the UE triggers flightpath update indication.
· When both distance and time threshold are configured, the flightpath update can be triggered if either of those conditions are met.   No prohibit timer will be introduced.  
This document addresses remaining aspects for UAVs, specifically the content and procedure for flightpath notification update.
Flightpath update notification for UAV
Recent agreements regarding the contents of a UAV flight path and reporting procedure largely align with LTE. One exception is support for updating a previously reported flight path, which is a new enhancement unique to NR. Summarizing agreements from past meetings, once an update to a previously reported flight path is available, the UE can notify the network via the UE Assistance Information (UAI) message. An updated flight path is retrieved via the UE information request/response procedure like the initial flight path.
Flightpath update notification triggering
One reason flight path reporting is under network control is to minimize possible interference caused by frequent and unnecessary flight path updates. A UE sending frequent update notifications (and thus triggering a flight path reporting procedure) over minor changes is contrary to the intention of the current procedure.
In RAN2#121bis-e, the following was agreed:
· As a baseline, we can consider a simple network control mechanisms (e.g. a threshold(s)) that controls triggering the flightpath update indication in UAI. FFS if new threshold or the kind of threshold(s) 
Which was further refined in RAN2#122 in the following agreement:
· The network can configure the UE to trigger a flightpath update notification based on a configured delta time (when timestamp is configured to be reported) or distance configuration.
Although both time and distance configurations are supported, the network may similarly restrict a flight path update notification to only being triggered if a certain number of waypoints and/or timestamps are considered changed or invalid. This may be configured independently or jointly with the above distance/time thresholds.
Proposal 1:	The network can configure the UE to trigger a flightpath update notification only if N waypoint/timestamps simultaneously satisfy the threshold condition.
Flightpath update notification assistance information.
Based on current agreements, UE uses the same flag to indicate availability of both initial and updated flightpath. However, what constitutes a “new” flight path can vary significantly. For example, a new flight path could be a modification to a previously reported value or an entirely new value. It could be one change or a change to the entire flight path, and could impact only time information, location information, or both. How the flight path changes can affect resource provisioning and mobility planning or have no impact at all. A simple flag is insufficient to differentiate between these cases.
Observation 1:	How and to what degree a flight path has changed can vary significantly and can impact how the update notification is treated by the network. 
Instead, the UE can include additional assistance information to support NW prioritization. Whether or not to include additional assistance information could be configured by the network (e.g., within the flight path reporting configuration), as well as what type of information to include. 
Proposal 2:	The network can configure the UE to report assistance information about the flight path update.
For example, an extra waypoint appended to the end of the existing flight path may be considered with lower priority than a significant course correction to a previously reported flight path. A UE may optionally indicate whether the update is due to modification of an existing value or availability of new information in the update notification.
Proposal 3:	Flight path update assistance information can include the update cause (i.e., an update to previous information or the availability of new flight path information).
Similarly, a large modification to a previously reported flight path would likely be treated with higher priority than a minor change. A UE may optionally indicate the number of changed and/or new waypoint/timestamps in the update notification.
Proposal 4:	Flight path update assistance information can include the number of updated waypoints/timestamps available.
Conclusion
In this contribution the following proposals are made concerning updated flightpath update notification for aerial UEs in NR:
Observation 1:	How and to what degree a flight path has changed can vary significantly and can impact how the update notification is treated by the network. 
Proposal 1:	The network can configure the UE to trigger a flightpath update notification only if N waypoint/timestamps simultaneously satisfy the threshold condition.
Proposal 2:	The network can configure the UE to report assistance information about the flight path update.
Proposal 3:	Flight path update assistance information can include the update cause (i.e., an update to previous information or the availability of new flight path information).
Proposal 4:	Flight path update assistance information can include the number of updated waypoints/timestamps available.
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