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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 the Running 38.331 CR [2], the new IE UAV-Config was introduced to provide configuration parameters for UAV UE and the distance and time threshold are included in the new IE. The following are extracted from the running 38.331 CR for the ASN.1 structure of UAV-Config.
Table 1:
	RRCReconfiguration-v18xy-IEs ::=        SEQUENCE {
[bookmark: OLE_LINK30]    uav-Config-r18                          SetupRelease { UAV-Config-r18 }                           OPTIONAL, -- Need M
    otherConfig-v18xy                       OtherConfig-v18xy                                           OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                  OPTIONAL
}

–	UAV-Config
The IE UAV-Config provides configuration parameters for UAV UE.
UAV-Config information element
-- ASN1START
-- TAG-UAV-CONFIG-START

UAV-Config-r18 ::= SEQUENCE {
    flightPathUpdateThrConfig-r18     SEQUENCE {
        flightPathUpdateDistanceThr-r18   SetupRelease { FlightPathUpdateDistanceThr-r18 }      OPTIONAL, -- Need M
        flightPathUpdateTimeThr-r18       SetupRelease { FlightPathUpdateTimeThr-r18 }            OPTIONAL -- Need M
    }    OPTIONAL, -- Need M
    ...
}

FlightPathUpdateDistanceThr-r18 ::= FFS

FlightPathUpdateTimeThr-r18 ::= FFS

FFS ::= NULL  --Editor’s Note: this is added temporarily to pass ASN.1 syntax check.

-- TAG-UAV-CONFIG-STOP
-- ASN1STOP
	UAV-Config field descriptions

	flightPathUpdateDistanceThr
Distance threshold for triggering flight path update indication. 

	flightPathUpdateTimeThr
Time threshold for triggering flight path update indication. 






In [2], how to trigger the flight path availability notification has been specified and the associated procedure has been captured. The following are extracted from the running 38.331 CR for the procedure of the flight path availability notification via UEAssistanceInformation.
Table 2:
	<Omit…>
1>	if configured to indicate the availability of flight path information and the UE has flight path information available:
2>	if the UE had not previously provided a flight path information; or
2>	if flightPathUpdateDistanceThr is configured and for at least one waypoint previously provided to the network, the 3D distance between the previously provided location and the new location is more than or equal to the distance threshold configured by flightPathUpdateDistanceThr; or
2> if flightPathUpdateTimeThr is configured and for at least one waypoint previously provided to the network, the timestamp was not previously provided but is now available, or the time between the previously provided timestamp and the new timestamp, if available, is more than or equal to the time threshold configured by flightPathUpdateTimeThr:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to indicate the availability of flight path information;
NOTE x:	If neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to initiate transmission of the UEAssistanceInformation message when updated flight path information is available.
<Omit…>



The following are extracted from the running 38.331 CR for the procedure of the flight path availability notification via RRCReconfigurationComplete/RRCReestablishmentComplete:
Table 3:
	<Omit…>
2>	if the UE has flight path information available:
3>	if the UE had not previously provided a flight path information; or
3>	if flightPathUpdateDistanceThr is configured and for at least one waypoint previously provided to the network, the 3D distance between the previously provided location and the new location is more than or equal to the distance threshold configured by flightPathUpdateDistanceThr; or
3> if flightPathUpdateTimeThr is configured and for at least one waypoint previously provided to the network, the timestamp was not previously provided but is now available, or the time between the previously provided timestamp and the new timestamp, if available, is more than or equal to the time threshold configured by flightPathUpdateTimeThr:
4>	include flightPathInfoAvailable;
NOTE x:	If neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to include flightPathInfoAvailable when updated flight path information is available.
<Omit…>


In this contribution, we will provide our understandings on the flight path reporting for NR UAV. 
Discussion
In the current specification, the following remaining aspects also need to be clarified: 
1) The configuration for flight path availability notification
Issue 1: whether the value 0 can be configured for the distance/time threshold
The value of flightPathUpdateDistanceThr and flightPathUpdateTimeThr is FFS in [2]. This issue has been discussed in the previous meeting, and some companies think value zero means it is up to UE implementation whether to report the flight path availability notification. But, RAN2 has an agreement for the case: when neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation for reporting. If the value zero also means it is up to UE implementation, it may be redundant.
For the issue, it is reasonable for the UE to initiate the flight path availability notification if there is any location or time change in waypoints when the value zero is configured for flightPathUpdateDistanceThr or flightPathUpdateTimeThr. There is no specification change for the procedure of flight path availability notification is needed, but for the clarification, RAN2 can confirm the value zero can be configured for flightPathUpdateDistanceThr and flightPathUpdateTimeThr, and if there is any location/time change in waypoints, the UE should to indicate the flight path update when the value zero is configured.
Proposal 1: RAN2 can confirm the value zero can be configured for flightPathUpdateDistanceThr and flightPathUpdateTimeThr, and if there is any location/time change in waypoints, the UE should to indicate the flight path update when the value zero is configured. 
Issue 2: whether to initiate the flight path availability notification when the uav-Config-r18 is not configured
According to [2], the uav-Config can be configured or released by the RRCReconfiguration. Naturally, the configured uav-Config-r18 means that UE has been configured to be able to indicate the flight path availability for flight path update. Hence, if the uav-Config-r18 is not configured, the UE is not been configured to indicate flight path update.
If P2 is agreed, some clarification for NOTE x in Table 2 and 3 is needed, as shown below
Table 4：
	NOTE x (in Table 2):	If uav-Config is configured but neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to initiate transmission of the UEAssistanceInformation message when updated flight path information is available.

	NOTE x (in Table 3):	If uav-Config is configured but neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to include flightPathInfoAvailable when updated flight path information is available.



Proposal 2: RAN2 can confirm that if the uav-Config-r18 is not configured, the UE is not been configured to indicate flight path update. And the TP in Table 4 can be considered.
2) Flight path availability notification upon handover
In the previous meeting, flightpath information should be forwarded from source gNB to target gNB during handover has been supported. And the availability for flight path update can also be included in the RRCReconfigurationComplete message. Therefore, whether UE shall provide the flight path availability notification through the RRCReconfigurationComplete message during the handover when the UE has flight path information available should be discussed. 
There are 3 cases can be considered for the issue:
Case 1: The source gNB forwards the newest flight path information to the target gNB.
For Case 1, UE don’t need to provide the flight path available indication through the RRCReconfigurationComplete during the handover. Because the target gNB has the newest flight path information.
Case 2: The source gNB forwards the out of date flight path information to the target gNB.
For Case 2, it may occur when UE provided the notification for flight path update but the source gNB didn’t request UE to report the newest flight path information or the UE didn’t have enough time to report the newest flight path information to the source gNB before handover. In the procedure of handover preparation, the source gNB can only forward the out of date flight path information to the target gNB, and then the target gNB may make the wrong decision based on it. Hence, the UE should send the flight path availability indication via RRCReconfigurationComplete to the target gNB to inform the flight path information from the source gNB is updated. 
Case 3: The source gNB doesn’t forward the old flight path information to the target gNB.
For Case 3, if needed, the target gNB can request UE to report the flight path information directly through the UEInformationRequest message.
According to the above analysis, RAN2 can confirm the UE doesn’t provide the flight path availability notification through the RRCReconfigurationComplete message during the handover if the newest flight path information has been sent to the source gNB. And based on the time/distance threshold which is configured by the network, if the flight path information sent to the source gNB is updated, the UE can provide the flight path availability notification to the target gNB.
Proposal 3: RAN2 can clarify if the newest flight path information has been sent to the source gNB, the UE doesn’t provide the flight path availability notification through the RRCReconfigurationComplete message during the handover.
Proposal 4: RAN2 can clarify if the flight path information in the source gNB has been updated, the UE indicate the flight path availability through the RRCReconfigurationComplete message to the target gNB during the handover.
Conclusions
According to the analysis given above, we have the following observations and proposals:
1) The configuration for flight path availability notification
Proposal 1: RAN2 can confirm the value zero can be configured for flightPathUpdateDistanceThr and flightPathUpdateTimeThr, and if there is any location/time change in waypoints, the UE should to indicate the flight path update when the value zero is configured. 
Proposal 2: RAN2 can confirm that if the uav-Config-r18 is not configured, the UE is not been configured to indicate flight path update. And the TP in Table 4 can be considered.
Table 4：
	NOTE x (Table 2):	If uav-Config is configured but neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to initiate transmission of the UEAssistanceInformation message when updated flight path information is available.

	NOTE x (Table 3):	If uav-Config is configured but neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to include flightPathInfoAvailable when updated flight path information is available.



2) Flight path availability notification upon handover
Proposal 3: RAN2 can clarify if the newest flight path information has been sent to the source gNB, the UE doesn’t provide the flight path availability notification through the RRCReconfigurationComplete message during the handover.
[bookmark: _GoBack]Proposal 4: RAN2 can clarify if the flight path information in the source gNB has been updated, the UE indicate the flight path availability through the RRCReconfigurationComplete message to the target gNB during the handover.
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