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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk115355057]At RAN2#119-e meeting, the below agreement has been made for flight path reporting in NR:
	Agreements
3	As in LTE, flight path plan reporting will be introduced.  Location list of waypoints (3D location information) and timestamp is adopted as the basic content of flight path report.  FFS if timestamp is mandatory or optional for NR.  FFS if further enhancements are needed


During RAN2#119bis-e meeting, RAN2 further reached the following related agreements:
	Agreements:
1. The time information reported as part of flight path plan is optional. UE includes time info, if configured by the network and available at the UE.  FFS on flight path details (waypoints and what is time information). 
2. Allow the flight path to be updated.  FFS on the details. 
3. FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 


This contribution further discusses the remaining issues for NR flight path reporting. 
2. Discussion
Basic procedure:
[bookmark: _GoBack]Since the network does not know which UE and when the UE has the available flight path information, it is not reasonable to let the network to blindly request flight path reporting from it served UEs. The network can request flight path reporting only when receiving the flight path available indication from the UEs. Thus, in LTE, if the UE has available flight path information, the UE can include flightPathInfoAvailable indication in RRC connection setup complete, RRC connection resume complete, RRC configuration complete, and RRC re-establishment complete messages. After receiving this availability indication from the UE, the network can request the UE to report its flight path information via flightPathInfoReq in UE information request message. Then, the UE sends flight path information via UE information response message. From our understanding, the basic procedure adopted in LTE can be reused in NR. 
As in LTE, flight path available indication is introduced in NR RRC setup complete, RRC resume complete, RRC configuration complete, and RRC re-establishment complete.
UE reports its flight path information in the UE information response, based on network request in the UE information request.
RAN2 has agreed that the UE can update its flight path. Similarly, to the initial flight path reporting, the network does not know when the UE has changed its flight path, so it should not rely on network blindly requesting this reporting. That means, when the flight path is changed, the UE should notify the network, and if the network is interested in this updated information, the network can request the UE to report its latest flight path via UE information request and UE information response message. Since the UE may change its flight path at any time, UE assistant information message is suitable for notifying to the network of this. Therefore, a flight path change indication can be introduced in UAI. However, we prefer to introduce a common indication for both initial flight path available indication and flight path update indication. The reason is, on the one had,  the UAV may have initial flight path information avaibable at any time, not only during RRC connection setup/resume, and RRC reconfiguration and RRC re-establishment procedure. On the other hand, the UAV in RRC_IDLE/INACTIVE state may change its flight path which maybe different with the one stored at the network, so the UAV should be allowed to indicate its flight path available (this will be interpreted as flight path change indication by the network) to the network in RRC connection setup complete, RRC connection resume complete, RRC configuration complete. Similarly to the RRC re-establishment complete case. Thus, we have the following proposal: 
Flight path available indication is introduced in UAI.
When the flight path information is available or changed, the UE sends flight path available indication to the network.

Flight path report content:
Regarding to the below FFS: 
1. The time information reported as part of flight path plan is optional. UE includes time info, if configured by the network and available at the UE.  FFS on flight path details (waypoints and what is time information). 
RAN2 has agreed that location list of waypoints (3D location information) and timestamp is adopted as the basic content of flight path report. So, we think the time information is the timestamps per waypoint. Some companies think the UE reported flight path maybe not useful at the network, for example, the UE just reported 20 same waypoints or 20 waypoints which are too dense or too sparse. So, they suggest RAN2 to define or allow the network to configure the space and/or time distribution of the 3D locations. From our understanding, reasonable UE implementation will try to report reasonable waypoints distribution to the NW, so it is confused why the UE will report 20 same waypoints. Besides, if the network thinks the waypoints distribution are too dense or too sparse, the network can properly configure the number of waypoints that the UE is required to report. So, if this is a real issue, it seems RAN2 should discuss whether to extend the maximum waypoints that the UE is allowed to include in the flight path report. Thus, we have the following proposal:
As in LTE, the UE includes the configured number of waypoints and the corresponding timestamp per waypoint if configured. FFS whether to extend the maximum of waypoints that the UE can report in NR.
3. Conclusion
In this paper, the following proposal are given:
As in LTE, flight path available indication is introduced in NR RRC setup complete, RRC resume complete, RRC configuration complete, and RRC re-establishment complete.
UE reports its flight path information in the UE information response, based on network request in the UE information request.
Flight path available indication is introduced in UAI.
When the flight path information is available or changed, the UE sends flight path available indication to the network.
As in LTE, the UE includes the configured number of waypoints and the corresponding timestamp per waypoint if configured. FFS whether to extend the maximum of waypoints that the UE can report in NR.
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