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1.  Introduction
In RAN2 meeting #121-bis, RAN2 agreed to send LS to RAN3 to ask whether forwarding flight path information from source gNB to target gNB is feasible in RAN3 [1], the details are shown as follows:
RAN2 has decided to support forwarding the UAV flightpath information from source gNB to target gNB during handover. RAN2 would like to ask RAN3 to add the UAV flightpath information forwarding in RAN3 specification if it is feasible.
In this contribution, we analyse the impact on the RAN3 specification when flight path is forwarded from source gNB to target gNB.
2.  Discussion
[bookmark: _Hlk100497352]The flight path consists of the planned arrival point and the estimated arrival time, i.e., waypoints and the corresponding timestamp. In LTE, the waypoint and timestamp are indicated by the IE LocationInfo and AbsoluteTimeInfo as follows, respectively.
WayPointLocation-r15 ::=			SEQUENCE {
	wayPointLocation-r15						LocationInfo-r10,
	timeStamp-r15							AbsoluteTimeInfo-r10		OPTIONAL
}
RAN2 has agreed to use existing IE LocationCoordinates in 37.355 and AbsoluteTimeInfo in 38.331 to express waypoint and timestamp for NR UAV, respectively.
Agreements:
1. [bookmark: _Hlk134605891]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 37.355.
2. Timestamp in flightpath is encoded using AbsoluteTimeInfo-r16 IE
Besides, flight path information has also been defined by RAN2 in LTE, i.e., the FlightPathInfoReport IE. We think RAN2 will follow the LTE mechanism to define a similar IE FlightPathInfoReport for NR UAV in stage 3. 
FlightPathInfoReport-r15 ::=		SEQUENCE {
	flightPath-r15	SEQUENCE (SIZE (1..maxWayPoint-r15)) OF WayPointLocation-r15	OPTIONAL,
	dummy							SEQUENCE {}							OPTIONAL
}
RAN2 has agreed that flight path information is forwarded from the source gNB to the target gNB. From the RAN3 perspective, there are two methods to define the flight path information during handover.
On one hand, RAN3 can define a new IE that includes a list of waypoints. Specifically, each list includes up to 20 items, where each item includes LocationCoordinates and AbsoluteTimeInfo. However, this method may increase the standard workload because RAN3 also needs to modify the new flight path information if RAN2 adds a new field in the flight path. RAN2 has been left as a dummy field for flight path extension in LTE, which means it is possible to add a new field in flight path in the future.
On the other hand, RAN3 may not need to define a new IE to include a list of waypoints because we think flight path information will be defined in RAN2 for NR UAVs to follow the LTE mechanism. RAN3 can refer this IE forward to the target gNB during the handover procedure. Compared to the first method, this method has good forward compatibility. Thus, it is better to refer the IE flight path information (FFS) defined in RAN2 to forward during the handover procedure.
We consider both options anyway in our related TPs [2-5].
Proposal 1: It is feasible to forward the flight path from source gNB to target gNB in RAN3, and it is better to refer to the flight path information IE (FFS) defined in RAN2 to forward during the handover procedure.
According to 38.300, mobility procedures include Xn and NG handover. Both the Xn and NG handovers may occur during the UAV handover. In addition, mobility management does not distinguish between the Xn handover and the NG handover. Thus, flight path information forwarding should be considered in both Xn and NG handover scenarios.
Proposal 2: The flight path information forwarding should be considered in both Xn and NG handover scenarios.
The radio environment in the air is different from the ground due to the side lobes and the scatter of the ground’s signal. For instance, the UAV may receive the leaking signal from cell A, but this cell is far away from the UAV. Then the UAV reports this cell to the source gNB, and the source gNB may handover the UAV to this cell. Finally, a handover failure may occur. Thus, the target gNB should not just depend on the signal strength to control the access of the UAV. Instead, the target gNB should also consider the flight path information for access control, i.e., the target gNB allows the UAV access if the flight path crosses the coverage of the target gNB. Correspondingly, we need to introduce new cause value ‘Flight path does not cross the coverage’ for capturing the new case to deny access. 
Proposal 3: The flight path information can also be used for access control by the target gNB during the handover procedure.
Corresponding TPs to NGAP and XnAP capturing both options are shown in [2~5]. The draft LS out is shown in [6]
3. Conclusion
Proposal 1: It is feasible to forward the flight path from source gNB to target gNB in RAN3.
Proposal 2: The flight path information forwarding should be considered in both Xn and NG handover scenarios.
Proposal 3: The flight path information can also be used for access control by the target gNB during the handover procedure.
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