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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
So far, RAN2 has reached the following agreements related to the flight path reporting for NR UAV:
	Agreements:
1. 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
2. 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). 
3. Allow the flight path to be updated.  FFS on the details. 
4. FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 
5. A waypoint is a planned location for the UE along the flight path and is described via the existing parameter type LocationCoordinates defined in TS;
6. A timestamp provides the UTC time associated with estimated time of arrival to a waypoint as baseline.  FFS on granularity
7. No requirements are placed on spatial distribution of waypoints
8. 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.
9. 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.
10. UAI message can also be used to indicate the UE has flight path availability.
11. FFS whether and what triggering conditions are specified for flight update.  FFS The maximum number of waypoints within flight path plan is left FFS


This contribution further discusses the remaining issues for NR flight path reporting. 
2. Discussion
Basic procedure:
As in LTE, flight path reporting is introduced in NR. 
· flight path availability indication: Same as in LTE, a UE can indicate whether the flight path information is available to the network via RRC setup complete, RRC resume complete, RRC reconfiguration complete, RRC re-establishment complete messages. Different with LTE, UAI message can also be used to indicate the UE has flight path availability. Moreover, flight path updating is allowed in NR. When its flight path information has changed, the UE can indicate to the network a new flight path is available at the UE. 
· flight path reporting: when received the availability indication (it could be an initial or an update flight path) from the UE, the network can request the UE to report its flight path information via UE Information request / UE information response messages. 
· flight path report content: In the flight path report, the UE can include waypoints and timestamps as basic content. 
· Waypoint: No requirements are placed on spatial distribution of waypoints. The existing parameter type LocationCoordinates will be reused for waypoint. 
· Timestamp: if the time stamp is available at the UE, the UE can include the time stamp if configured by the network. A timestamp provides the UTC time associated with estimated time of arrival to a waypoint as baseline.. 

Currently, flight path information is not transferred from source to target during HO, resume, and RRC re-establishment. If it can be transferred, the target gNB does not need to request the flight path reporting from the UE, which can save the signalling overhead in the Uu. The flight path information can be included in the HandoverPreparationInformation in the  inter-node message. Thus, we have the below proposal:
Proposal 1: flight path information can be included in HandoverPreparationInformation during HO, RRC resume and RRC re-establishment. 

In RRC connection setup case, there is no UE context can be retrieved at the gNB, so basically the UE needs to report its flight path as initial reporting. So, there is no need to consider flight path update in RRC connection setup complete. During HO, resume, and RRC re-establishment, if the flight path has changed compared to the one reported to the network previously, the UE can send the flight path availability indication to the network in RRC resume complete, RRC re-establishment complete or RRC reconfiguration complete. When the network receives the flight path availability indication from the UE, the network is aware of whether this is initial flight path or flight path update based on its local stored UE context. Hence, a common flight path availability indication can be used for both initial or update flight path report. Thus, we have the below proposal:
Proposal 2: If the UE has available flight path information that has not been sent to the network or if the flight path information is different with the one previously reported to the network, the UE includes the flight path availability indication in RRC resume complete, RRC reconfiguration complete, RRC re-establishment complete messages. 

In the last RAN2 agreement, there is an FFS FFS whether and what triggering conditions are specified for flight update.  FFS The maximum number of waypoints within flight path plan is left FFS. From our understanding, the UE only reports its new report when the network requests. Except this, we don’t see the need to have any other trigger condition for flight update. In LTE, the maximum number of waypoints within flight path plan is 20. Basically, we think this value can be applied also to NR UAV. But if the flight path report can be transferred from source gNB to target gNB during handover, then we understand more waypoints can be supported. Because it can avoid the UE frequently sending flight path information. Thus, we have the following proposal:
Proposal 3: The maximum number of waypoints adopted in LTE can be taken as the baseline for NR. RAN2 can discuss whether to extend the maximum number if the flight path can be transferred during HO.

There is an FFS on granularity of the time stamp. As in LTE, the UE can report the time stamp for each waypoint, if it is available at the UE. At the UE, the time stamp for some waypoints may not be available, so better not to mandate the granularity of the time stamp. So, we have the following proposal:
Proposal 4: If the network requests the UE to report time stamp in the flight path report, the UE can include the time stamp for each waypoint, if available. 
3. Conclusion
In this paper, the following proposal are given:
Proposal 1: flight path information can be included in HandoverPreparationInformation during HO, RRC resume and RRC re-establishment. 
Proposal 2: if the UE has available flight path that has not been sent to the network or if the flight path is different with the one previously reported to the network, the UE includes the flight path availability indication in RRC resume complete, RRC reconfiguration complete, RRC re-establishment complete messages. 
Proposal 3: the maximum number of waypoints adopted in LTE can be taken as the baseline for NR. RAN2 can discuss whether to extend the maximum number if the flight path can be transferred during HO.
Proposal 4: if the network requests the UE to report time stamp in the flight path report, the UE can include the time stamp for each waypoint, if available. 
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