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1 Introduction
In the WID[1], one of the objectives is to specify the enhancements on measurement reports of UAV. During the previous meetings, the following agreements are reached [2-3]:
RAN2#120 Agreements:
1. 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. A timestamp provides the UTC time associated with estimated time of arrival to a waypoint as baseline.  FFS on granularity 
3. No requirements are placed on spatial distribution of waypoints
4. 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.
5. 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.  
6. UAI message can also be used to indicate the UE has flight path availability. 
7. 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#121 Agreements:
1. The granularity of flightpath timestamp is 1s. 
2. Timestamp in flightpath is encoded using AbsoluteTimeInfo-r16 IE
In this paper, we mainly focus on the remaining issues of flight path plan reporting and report updating, and provide some proposals.
2 Discussion
2.1	Flight path updating
In LTE Rel-15, flight path reporting is reported via the following steps [4]:
1. At RRC setup, RRC resume, RRC reconfiguration, and RRC re-establishment procedure, UE informs NW flight path information is available, by reporting flightPathInfoAvailable after initial access. 
2. Then, NW can request flight path information by using UEInformationRequest message, which includes flightPathInfoReq field.
3. After receiving UEInformationRequest message, UE reports flight path information in UEInformationResponse message, which includes flightPathInfoReport.


[bookmark: _GoBack]Figure 1: UE information procedure
In the above LTE mechanism, the flightPathInfoAvailable can be included in RRC complete messages (the RRCConnectionSetupComplete message, the RRCConnectionResumeComplete message, the RRCConnectionReconfigurationComplete message, and the RRCConnectionReestablishmentComplete message). This means that the UE only can report flight path in RRC_CONNECTED state.
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In the existing LTE procedure, in case of the flight path is updated, UE can directly inform the network of the updated information available via RRC message. However, since the report mechanism for LTE UAV is not supported in RRC_INACTIVE state, UE needs to transit the RRC state from RRC_INACTIVE to RRC_CONNECTED. Considering RRC inactive is a very effective state to save power consumption and signaling in 5G, it is needed to support flight path report in the UAV UE’s RRC_INACTIVE state. 
Proposal 1: To support flight path updating/reporting in RRC_INACTIVE state.
It has been agreed to reuse the above LTE mechanism in NR. But in LTE, the UAV UE has no means to report a flight path other than by changing cells or losing connection with the serving cell. Therefore, it was agreed in RAN2 #120 meeting that UEAssistanceInformation (UAI) message can also be used to indicate the UE has flight path availability. 
Observation 2: The flight path updating indication can only be sent to the network via the UAI message.
Besides, the details of implementing "flight path update indication" via the UAI message are unclear. During the last email discussion, there was a disagreement on whether to use the same flag for the initial flight path reporting and the flight path updating.
We consider that the network needs to have the ability to distinguish between the initial flight path indication and the updated flight path indication. The following section will discuss whether to forward the flight path information from the source gNB to the target gNB. If this procedure is supported in RAN3, the target gNB needs to determine whether the current availability indication path plan in UE duplicates the flight path forwarded by the gNB. Therefore, we believe that it is necessary for the network to distinguish between initial and updated indications.
In fact, even if the same flag is used, the gNB can still determine whether the availability indication refers to the initial or updated flight path by the specific message in which the flags are included. For example, it could be specified as follows:
· When the indication flag is sent via RRC complete messages, it indicates that the currently available flight path is the initial flight path; 
· When the indication flag is sent via UAI, the currently available flight path is the updated one.
Proposal 2: To agree that the initial flight path indication is sent to the network via the RRCSetupComplete, RRCResumeComplete, RRCReconfigurationComplete, or RRCReestablishmentComplete only.
Based on the above assumptions, the indication flag sent via the RRC complete messages is the initial one, and the indication flag sent via the UAI is the updated one. So, the network can determine whether the indication is the initial one or the updated one. And there is no need to introduce different indications.
Proposal 3: Using the same flag for both initial and update indications, inform the network implicitly that the available flight paths are either for initial or updated.
The flight path updating indication was agreed to report via the UAI message. But the conditions for triggering such indication need to be further discussed. Considering that the network may sometimes not need flight path reporting or only need waypoints within coverage, it is reasonable for the network to configure the flight path update triggering conditions. 
Proposal 4: To support the threshold triggered by flight updating indication to be configured by the network.
2.2	Flight path reporting
It would cause signaling overhead if the entire flight path is provided in each update. If only part of the flight path has changed, there is no need to report the entire flight path. Delta reporting is beneficial to reduce signaling overhead. 
Besides, whether to adopt delta flight path reporting can be configured by the network. If the network determines based on statistics that when there is a flight path update, there is a high probability that the entire path is changed, then the UE can be configured to report the entire flight path.
Proposal 5: It is proposed to support delta flightpath reporting, and the details are FFS.
Currently, the flightPathInfoReport is not transferred to the target cell during handover. If the target cell can know the flight path information in advance, it can carry out special handover optimization to save radio resources. According to TS 22.125 [5], the typical message size of the waypoint report ranges from 84-140 bytes. Therefore, to exchange of flight path plan between two gNBs will limit excessive measurement reporting. The transmission of the flight path information between two gNBs is necessary for mobility and interference control during handover. Then, feasibility could be confirmed with RAN3.
Proposal 6: To support the forwarding of flight path information from source gNB to target gNB during handover, and to check with RAN3 on feasibility.
3 	Conclusions
Based on the discussion in the previous sections we propose the following:
Observation 1: In LTE UAV mechanism, the flight path can be reported in RRC_CONNECTED state.
Proposal 1: To support flight path updating/reporting in RRC_INACTIVE.
Observation 2: The flight path updating indication can only be sent to the network via the UAI message.
Proposal 2: To agree that the initial flight path indication is sent to the network via the RRCSetupComplete, RRCResumeComplete, RRCReconfigurationComplete, or RRCReestablishmentComplete only.
Proposal 3: Using the same flag for both initial and update indications, inform the network implicitly that the available flight paths are either for initial or updated.
Proposal 4: To support the threshold triggered by flight updating indication to be configured by the network.
Proposal 5: It is proposed to support delta flightpath reporting, and the details are FFS.
Proposal 6: To support the forwarding of flight path information from source gNB to target gNB during handover, and to check with RAN3 on feasibility.
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