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1. Introduction
In the WID of NR support for UAV [1], it is mentioned that the following enhancements should be specified for Measurement Reporting.
	· UE-triggered measurement report based on configured height thresholds
· Reporting of height, location and speed in measurement report
· Flight path reporting
· Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously


	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 


Then, based on the chair’s note for RAN2 #119bis-e meeting [2], the following have been agreed about the flight path reporting.
In accordance with the above agreements including FFS, this paper attempts to investigate about the possible format for the flight path report and further enhancements. 
2. Discussion
2.1 Possible format for the flight path report
We think listing the set of location information and timestamp is simple and straightforward to indicate UE’s moving path. Therefore, basic structure of current LTE specification [3] would be reusable for NR specification.
FlightPathInfoReport-r15 ::=		SEQUENCE {
	flightPath-r15	SEQUENCE (SIZE (1..maxWayPoint-r15)) OF WayPointLocation-r15	OPTIONAL,
	dummy							SEQUENCE {}							OPTIONAL
}

WayPointLocation-r15 ::=			SEQUENCE {
	wayPointLocation-r15						LocationInfo-r10,
	timeStamp-r15							AbsoluteTimeInfo-r10		OPTIONAL
}







Figure 1. Current LTE message structure of flight path report
Note:	LocationInfo-r16/AbsoluteTimeInfo-r16 would be better for NR instead of LocationInfo-r10/
AbsoluteTimeInfo-r10.
Proposal 1:	RAN2 to reuse basic structure of current LTE specification for NR flight path report.

Based on the above assumption, updating the flight path would be one of consideration on investigating the flight path format as it was agreed to allow UE to update the flight path. We suppose that one of usecase to update flight path would be destination change by remote operation. In this case, entire flight path may be updated. As another example of usecase, time delay due to external condition (e.g. weather, congestion, etc.) would also be supposed. In such case, sending the entire flight path would be inefficient since the location information might not be updated but the timestamp should be updated.
Observation 1:	It would be beneficial to allow UE to update reported flight path partially but not only entire flight path.
To update entire or partial flight path, introducing index for each waypoint would work. With the index, UE can specify the waypoint to be updated, and UE can send only difference from the last report if the UE intend to update the flight path partially. Therefore, the proposed format of flight path would be like below:FlightPathInfoReport-r18 ::=		SEQUENCE {
	flightPath-r18					SEQUENCE (SIZE (1..maxWayPoint-r18)) OF WayPointLocation-r18,
	nonCriticalExtension				SEQUENCE {}
}

WayPointLocation-r18 ::=	SEQUENCE {
	index							INTEGER (0..XXXX),
	wayPointLocation-r18				LocationInfo-r16             OPTIONAL,
	timeStamp-r18						AbsoluteTimeInfo-r16         OPTIONAL
}









Figure 2. Proposed message structure of flight path
Proposal 2: RAN2 to introduce index for each waypoint so that UE can update entire or partial flight path. Additionally, define wayPointLocation as optional field to allow UE to update timeStamp only.

2.2 UE initiated reporting of the flight path
As mentioned above, there would be cases where UAV UE needs to update the reported flight path due to remote operation or external condition and so on. However, in the current LTE specification, UE initiated signalling for flight path report while RRC_CONNECTED state is not defined. Even though UE can indicate availability of flight path, the indication (flightPathInfoAvailable) can be included in RRCConnectionReconfigurationComplete, RRCConnectionReestablishmentComplete, RRCConnectionResumeComplete, RRCConnectionSetupComplete only. Especially in the case of the remote operation, the UE is expected to be RRC_CONNECTED mode already, since the UE needs to communicate with the remote operator. Therefore, the following is proposed:
Proposal 3:	Allow UE to initiate the flight path report procedure by using existing UE initiated signalling (e.g. UEAssistanceInformation). The following options could be considered:
Option 1:	Include the indication of the flight path availability in the UE initiated message. Then, reuse legacy procedure of flight path report.
Option 2:	Include the flight path itself directly in the UE initiated message.

2.3 Accuracy of each waypoint
During 119bis-e meeting, accuracy of the timestamp was discussed. As some companies mentioned, it should be difficult to ensure UE to arrive at the location on the time strictly. Therefore, forcing strict accuracy from network side would not be effective. However, it would be possible to keep accuracy to be above a certain level by setting a tolerance of waypoints. In the case, UE may update the flight path when UE detects that UE cannot arrive at the location on the time within the tolerance.
Proposal 4:	RAN2 to investigate introducing tolerance of waypoints. FFS on details (whether tolerance is static or negotiated somehow, etc.)



2.4 Granularity of the waypoints
[bookmark: _GoBack]In the current LTE specification, network can specify the number of waypoints, however, the granularity (distance between each point) is depending on UE implementation at all. As discussed in the last meeting, granularity would be influenced by UE size, speed, total distance to the destination, and so on. Therefore, just specifying number of waypoints may not be sufficient to make the flight path effective information. To enhance the effectiveness, it would be beneficial to introduce granularity parameter as a certain criterion to compose the flight path in UE side.
Proposal 5:	RAN2 to investigate introducing granularity parameter as a certain criterion. FFS on details e.g. how to specify the granularity (distance, time, etc.)
2.5 Other aspects
During 119bis-e meeting, it was mentioned that RAN2 should discuss purpose of the flight path. As we mentioned in a contribution for last meeting [4], we would like to raise the following usecase scenario as the purpose of the flight path:
· The selection of candidate cells of CHO or CPC could be optimised by the reported flight path.
· The amount/frequency of TAU could be reduced by configuring TAI list for the UE based on the reported flight path.

3. Summary and proposal
This paper discussed the consideration on flight path reporting of NR support for UAV. In summary, the followings were observed and proposed:
Proposal 1:	RAN2 to reuse basic structure of current LTE specification for NR flight path report.
Observation 1:	It would be beneficial to allow UE to update reported flight path partially but not only entire flight path.
Proposal 2: RAN2 to introduce index for each waypoint so that UE can update entire or partial flight path reported. Additionally, define wayPointLocation as optional field to allow UE to update timeStamp only.
Proposal 3:	Allow UE to initiate the flight path report procedure by using existing UE initiated signalling (e.g. UEAssistanceInformation). The following options could be considered:
Option 1:	Include the indication of the flight path availability in the UE initiated message. Then, reuse legacy procedure of flight path report.
Option 2:	Include the flight path itself directly in the UE initiated message.
Proposal 4:	RAN2 to investigate introducing tolerance of waypoints. FFS on details (whether tolerance is static or negotiated somehow, etc.)
Proposal 5:	RAN2 to investigate introducing granularity parameter even it specifies only rough criterion. FFS on details e.g. how to specify the granularity (distance, time, etc.)
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