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[bookmark: _Ref165266342]Introduction
A revised WID on NR support for UAV (Uncrewed Aerial Vehicles) [1] has been approved. In the WID, one objective is to enhance measurement reports, including flight path reporting. 
In previous meetings [2-8], the following agreements have been reached for flight path reporting for NR UAV: 
	RAN2#119-e:
3	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
RAN2#119bis-e:
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 
RAN2#120:
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:
1.	The granularity of flightpath timestamp is 1s. 
2.	Timestamp in flightpath is encoded using AbsoluteTimeInfo-r16 IE
RAN2#121bis-e:
1.	Flightpath update indication in UAI is configurable by the network
2.	Maximum number of waypoints is set to 20 same as in LTE and number of waypoints is configurable by network as in LTE
3.	Flightpath information should be forwarded from source gNB to target gNB during handover. Send LS to RAN3 to check for feasibility [LS to RAN3 over email 307]
4.	As a baseline, we can consider a simple network control mechanisms (e.g. a threshold(s)) that controls triggering the flightpath update indication in UAI. FFS if new threshold or the kind of threshold(s) 
5.	As a baseline, single indication is used for both initial and updated flightpath available (i.e. same flag is used for initial and updated flight path indication.  FFS if further differentiation is needed if we decide to have delta signaling
RAN2#122:
1.  The network can configure the UE to trigger a flightpath update notification based on a configured delta time (when timestamp is configured to be reported) or distance configuration.
RAN2#123:
1.  No delta signaling for updated flight path will be supported 
2.  Confirm that same indication is used for both initial and updated flightpath plan
3.  If any waypoint/timestamp has changed more than the configured threshold the UE triggers flightpath update indication.
4.  When both distance and time threshold are configured, the flightpath update can be triggered if either of those conditions are met.   No prohibit timer will be introduced.  


In this contribution, we will provide our understandings on the flight path reporting for NR UAV. 
Discussion
1) LS to RAN3 for the definition of UAV flight path information
For NR UAV, RAN2 has agreed the following agreements for the ASN.1 structure of flight path information:
· 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.
· Timestamp in flightpath is encoded using AbsoluteTimeInfo-r16 IE
The following are extracted from the running 38.331 CR [9] for the ASN.1 structure of flight path information, which is included in the UEInformationResponse message:FlightPathInfoReport-r18 ::=             SEQUENCE (SIZE (1..maxWayPoint-r18)) OF WayPoint-r18

WayPoint-r18 ::=                       SEQUENCE {
    wayPointLocation-r18                 OCTET STRING,
    timeStamp-r18                        AbsoluteTimeInfo-r16                OPTIONAL
}

FlightPathInfoReport field descriptions
timeStamp
Time stamp that describes estimated time of arrival of the Aerial UE at the corresponding planned location.
wayPointLocation
Planned location coordinates of the UE for Aerial UE operation. Parameter type LocationCoordinates defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.


Observation 1: As captured in the running 38.331 CR, an IE FlightPathInfoReport-r18 is introduced in UEInformationResponse message for the definition of UAV flight path information.
In RAN2#121bis-e, RAN2 agreed to forward flightpath information from source gNB to target gNB during handover. And Send LS to RAN3 to check for feasibility. And in the reply LS [10], RAN3 agreed adding the UAV flight path information into RAN3 specifications for NGAP (TS 38.413), and XNAP (TS 38.423). The TPs [11-12] provided by RAN3 intentionally uses the referred IE to RRC (FlightPathInfoReport IE as defined in TS 38.331).
Because RAN2 has not finalized the definition of UAV fight path information. The TP from RAN3 is FFS. When RAN2 defines the UAV fight path information or makes some progress on UAV flight path information, RAN2 can send a Reply LS to RAN3.
Proposal 1: RAN2 can send the reply LS to RAN3 including the definition and content of UAV flight path information.

2) If neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to transmit flightPathInfoAvailable when updated flight path information is available.”
In RAN2 #123 meeting, RAN2 has agreed the following agreements for the flightpath update indication:
· If any waypoint/timestamp has changed more than the configured threshold the UE triggers flightpath update indication.
· When both distance and time threshold are configured, the flightpath update can be triggered if either of those conditions are met.   No prohibit timer will be introduced.   
However, if neither distance nor time threshold is configured, when the updated flight path information is available, whether to transmit flightPathInfoAvailable via RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or UEAssistanceInformation message is FFS. There are two option can be considered for the issue:
· Option 1: UE shall not transmit flightPathInfoAvailable to network
· Option 2: It is up to UE implementation whether to transmit flightPathInfoAvailable to network
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]In LTE procedure, upon reception of a corresponding RRC message, if the UE has flight path information available, UE shall include flightPathInfoAvailable in the associated complete message. And upon transmission of associated RRC messages, network can know whether UE has flight path information available. If to support Option 1, when neither distance nor time threshold is configured, network may not know the update of flight path and always think the initial flight path is valid. For option 2, whether to report flightPathInfoAvailable is up to UE implementation, and UE can consider the change between the new and old flight path for the transmission of flightPathInfoAvailable. Based on option 2, the network can perceive the update of flight path. Hence, option 2 may be a better way.
Proposal 2: If neither distance nor time threshold is configured, when the updated flight path information is available, it is up to UE implementation whether to transmit flightPathInfoAvailable via RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or UEAssistanceInformation message.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: As captured in the running 38.331 CR, an IE FlightPathInfoReport-r18 is introduced in UEInformationResponse message for the definition of UAV flight path information.
Proposal 1: RAN2 can send the reply LS to RAN3 including the definition and content of UAV flight path information.
[bookmark: _Toc502437832]Proposal 2: If neither distance nor time threshold is configured, when the updated flight path information is available, it is up to UE implementation whether to transmit flightPathInfoAvailable via RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or UEAssistanceInformation message.
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