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1. Introduction
The following is the agreement reached in the RAN2 #119bis-e meeting. In this contribution, we discuss on the enhancement in NR, related to flight path information.
	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


2. Discussion
In LTE, UE indicates that flight path information is available when performing a handover or RRC connection-related operation. The network obtains the flight path information through the UEInformationRequest/UEInformationResponse procedure. However, if there is no handover or RRC state change in a cell, UE cannot inform the availability of the flight path information. Also, the case of updating flight path information in one cell is not taken into account.
In NR, considering the delivery of updated flight path information in a cell, a new procedure can be considered instead of the existing LTE method. For the new procedure, we need to consider three aspects as follows:
1. Which information is sent in the flight path information
2. When the flight path information is sent
3. How flight path information is sent

Which information is sent in the flight path information
Regarding flight path information contents, two issues were addressed in the last meeting. 
i) Details of waypoints, e.g., location information and time information
ii) Granularity of waypoints, e.g., fixed or configurable or not specified 
In LTE, flight path information can consist of up to 20 waypoints, and each waypoint can include location information and time information. In NR, location information, i.e., CommonLocationInfo, includes locationCoordinate, velocityEstimate and locationTimestamp which are aligned with the waypoint of LTE. Therefore, the existing location information in NR can be used for a waypoint. 
Observation 1. In NR, location information, i.e., CommonLocationInfo, includes locationCoordinate, velocityEstimate and locationTimestamp which are aligned with the waypoint of LTE
In the details of location information, location and speed are expressed in latitude, longitude, height, angle, or vector. The expression of location information and the granularity of each information may vary according to the speed of the UE and the distance to the destination. Thus, it is difficult to specify the details of location information and whether the flight path has been updated in RAN2. 
Observation 2. In the details of location information, location and speed are expressed in latitude, longitude, height, angle, or vector. The expression of location information and the granularity of each information may vary according to the speed of the UE and the distance to the destination.
Therefore, the details and granularity of waypoints and whether the flight path has been updated should be left up to the UE implementation. 
Proposal 1. The existing location information in NR is used for a waypoint. The details and granularity of waypoints and whether the flight path has been updated are left up to the UE implementation.
When the flight path information is sent
Reporting up-to-date flight path information is important to the network. This is because the network can use flight path information to derive an appropriate configuration, such as mobility configuration and beam-related configuration. 
At the last meeting, a company suggested sending flight path information in RRC INACTIVE state [7]. However, since the UE-dedicated configuration based on the flight path occurs in the connected state, flight path information does not need to be transmitted other than in the connected state. Even the size of the message may be large if the maximum number of waypoints is delivered. Therefore, it can be assumed that the flight path information is only sent in the connected state. In the connected state, after performing a handover or when the flight path is updated compared to the previous report, the UE can inform the flight path.
Proposal 2. Flight path information is transmitted only in the connected state, i.e., no flight path information is triggered other than in the connected state. 
How the flight path information is sent
If the UE sends the flight information one time in a cell, the LTE method is enough. However, the flight path of UE can be updated due to such as traffic and weather conditions. With the LTE method, the UE cannot notify itself that the flight path has been updated. Even if there is a handover or RRC state change, the following three steps will occur several times. 
i) Informing that the flight path has been updated from UE
ii) Requesting the flight path information from network(UE information request) 
iii) Sending flight path information from UE(UE information response). 
Unconditional reporting will make a DL/UL interference in LOS environment and the signalling overhead. To send the information efficiently and alleviate the amount of the report, some conditions for reporting can be needed. For example, prohibit timer can be used to prevent excessive reports. The report may also be requested only when a specific condition is satisfied (e.g., a specific signal quality or a specific time/location).
Considering the existing procedure to solve the above-mentioned problems in LTE, UAI and MR can be considered for flight path transmission. As summarized in the table below, when only the flight path is simply sent, UAI is simple. If various conditions/information are considered, it is advantageous to use a measurement report. 
	
	Option1(UE information Response)
	Option2(UAI)
	Option 3(MR)

	Benefits
	· Easy to apply (Existing solution in LTE)
	· Use the existing procedure to send flight path information 
· Simple to send the latest flight path information compared to MR 
	· Use the existing procedure to send flight path information (event-based or periodic report)
· Send the latest flight path information along with MR information
· Use the existing conditions, such as signal quality, time, and distance to report flight path information

	Drawbacks
	· If there is no handover or RRC state change in a cell, UE cannot inform the availability of the flight path information.
· Not suitable for scenarios where the flight path is updated
	· It is difficult to apply the various condition for reporting compared to MR 

	· It can be complex to implement compared to UAI


	Spec impact 
	· Apply LTE implementation
	· Specify the conditions to report UAI for the flight path information
· Specify how to prevent excessive reports (e.g., using prohibit timer)
· Specify how to include in UAI
	· Specify the conditions to report MR with flight path information
· Specify how to prevent excessive reports (e.g., using periodic reports or applying conditions)
· Specify how to include in MR



Therefore, for the delivery of the updated flight path information in NR, we propose to discuss a new procedure to send flight path information instead of the existing LTE method.
Proposal 3. We propose to discuss a new procedure to send flight path information instead of the existing LTE method with the following options.
- option 1. Using UAI message
- option 2. Using measurement report message

3. Conclusion
Follows are our proposal:
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