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1	Introduction
The following agreements are made regarding flight path reporting: 
At RAN2#119bis-e,
Agreements:
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). 
1. Allow the flight path to be updated.  FFS on the details. 
1. FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 

At 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. 

At RAN2#121,
Agreements:
1. The granularity of flightpath timestamp is 1s. 
2. Timestamp in flightpath is encoded using AbsoluteTimeInfo-r16 IE

At RAN2#121bis-e,
Agreements:
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 

At RAN2#122,
Agreements:
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.
At RAN2#123,
Agreements:
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.

At RAN2#123bis,
Agreements:
1. Distance and time thresholds for FP update can be (re)configured in RRCReconfiguration, but not in other messages like RRCResume, RRCSetup and RRCReestablisment.
2. When UE moves to RRC_IDLE the thresholds for triggering FP update, if configured, are released.
3. When the UE is in INACTIVE it is released upon RRC Connection Resume procedure (rapporteur will check where it is the best place to capture)
4. For RRCSetupComplete and RRCResumeComplete, UE doesn't check for the threshold(s) configuration for indicating FP availability (i.e. it is always like new FP available indication).
5. Capture in the spec that the UE can send an empty flight path to the network to indicate the flight path is no longer valid  
This contribution provides our views on some remaining open issues on flight path reporting.
2	Discussion
2.1 FP available indication in RRCxxxComplete message
According to the current RRC running CR for UAV [1], the current implementation status of FP available indication can be summarized as the following table.
	Message
	Interpretation of the 
available indication
	Threshold check
	Note

	RRCReestablishmentComplete
	Initial or update
	Yes
	No threshold configuration in RRCReestablishment message.

	RRCReconfigurationComplete
	Initial or update
	Yes
	Some issues in HO case.

	RRCResumeComplete
	Initial 
	No
	Release of threshold upon RRC Connection Resume procedure.

	RRCSetupComplete
	Initial 
	No
	No threshold before setting RRC connection.

	UEAssistanceInformation
	Initial or update
	Yes
	



At the last meeting, RAN2 agreed that the availability indication in RRCSetupComplete and RRCResumeComplete message always indicates initial availability (not update). For RRCSetupComplete, it is straightforward to interpret the indication as initial availability since there is no existing RRC connection (i.e., no previously reported FP and no previously configured threshold.). For RRCResumeComplete, it is agreed that the UE in RRC_INACTIVE state releases the threshold condition upon RRC Connection Resume procedure, which implies that the UE can’t check the threshold condition for the indication in RRCResumeComplete. The aforementioned agreements are already captured well in the current running CR [1].
On the other hand, it is also agreed that the thresholds for FP update cannot be (re)configured in RRCReestablisment message. Based on the agreement, we understand that the FP available indication in RRCReestablishmentComplete should also indicate only initial availability as in the case of RRCResumeComplete.
Observation 1: According to RAN2 agreement, the thresholds for FP update cannot be (re)configured in RRCReestablisment message.  
Proposal 1: For RRCReestablismentComplete, UE doesn't check for the threshold(s) configuration for indicating FP availability (i.e. it is always like new FP available indication).
For RRCReconfigurationComplete, we find some issue in HO case. With the current running CR implementation, the UE does not include the FP availability indication in RRCReconfigurationComplete if it has already provided FP and there is no update. Then, when UE previously provided the FP, it will not include the indication in RRCReconfigurationComplete during HO. However, the FP may not be forwarded to target gNB since the forwarding feature is optional. In such case, target gNB will interpret the absence of the indication as no available FP and it cannot retrieve the FP from the UE in the end. To resolve this issue, we can make the indication in RRCReconfigurationComplete indicate just FP availability (not FP update). Then, during HO, the UE can just include the indication in RRCReconfigurationComplete when the FP is available and the target gNB can request the UE to report the FP if there is no FP forwarding. When the FP is updated during the HO, the UE can report the update via the availability/update indication in UAI.
Observation 2: With the current running CP implementation, the UE does not include the FP availability indication in RRCReconfigurationComplete if it has already provided FP and there is no update. In such case, during HO, target gNB will interpret the absence of the indication as no available FP and it cannot retrieve the UE’s FP in the end.
Proposal 2: For RRCReconfigurationComplete, UE doesn't check for the threshold(s) configuration for indicating FP availability (i.e. it is always like new FP available indication).
Also, according to the current running CR, the FP availability indication can be included in RRCReconfigurationComplete message regardless of whether it is related to HO procedure or not. However, this makes UE report the availability indication twice for connection setup/resume/re-establishment process. (i.e., once in RRCSetup/Resume/ReestablishmentComplete and once in the following RRCReconfigurationComplete). To avoid the duplicated indication, the FP availability indication can be included in RRCReconfigurationComplete only for the HO case, which is also aligned with the legacy procedure in LTE.
Observation 3: With the current running CP implementation, the FP availability indication can be included in RRCReconfigurationComplete message regardless of whether it is related to HO procedure or not. However, this makes UE report the availability indication twice for connection setup/resume/re-establishment procedure.
Proposal 3: The UE can include the FP availability indication in RRCReconfigurationComplete message only during HO (i.e., only when the UE executes a reconfiguration with sync).

Meanwhile, if the proposal 1 and 2 above are agreed, FP update can be indicated only by the indication in UAI message and the distance/time threshold for update check are applicable only to UAI. Then, it seems reasonable to set the UAV-Config-r18 IE within OtherConfig-v18xy IE (i.e., moved from RRCReconfiguration-v18xy-IEs). 
Proposal 4: If RAN2 agrees to indicate FP update only by the indication in UAI, the delta distance/time threshold (i.e., UAV-Config-r18 IE) can be configured within OtherConfig IE in RRCReconfiguration.
2.2 UE capabilities for flight path update
In LTE, one UE capability parameter (i.e., flightPathPlan-r15) is defined in TS 36.306 as below [2].
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This field defines whether the UE supports reporting of the flight path plan through the procedure defined in TS 36.331 [5].



The parameters indicates whether the UE supports reporting of the flight path plan through the procedure (e.g., available indication via RRCxxxComplete, flight path request/reporting via UEInformationRequest/Response). For flight path reporting in NR, the corresponding UE capability parameter (i.e., flightPathPlan-r18) would be also needed. The parameter can be signaled per UE and not need both xDD and FRx differentiation.
Proposal 5: RAN2 to introduce a new UE capability parameter (i.e. flightPathPlan-r18) to indicate whether UE supports the flight path plan reporting in NR. The parameter can be defined as below:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	flightPathPlan-r18
Indicates whether the UE supports reporting of the flight path plan as specified in TS 38.331 [9].
	UE
	No
	No
	No



Meanwhile, additional feature (i.e., flight path availability indication via UAI) will be introduced in NR for both initial and updated flight path indication. In our view, the UE may not support this feature even though it supports reporting of the flight path plan. Thus, we need to introduce another UE capability parameter to indicate whether the UE supports reporting of flight path availability via UAI separately from flightPathPlan-r18 above.
Proposal 6: RAN2 to introduce a new UE capability parameter (i.e. flightPathIndication-r18) to indicate whether UE supports flight path availability indication via UAI. The parameter can be defined as below:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	flightPathIndication-r18
Indicates whether the UE supports reporting of the flight path availability via UEAssistanceInformation as specified in TS 38.331 [9]. 

A UE supporting this feature shall also indicate support of flightPathPlan-r18.
	UE
	No
	No
	No



3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
FP available indication:
Observation 1: According to RAN2 agreement, the thresholds for FP update cannot be (re)configured in RRCReestablisment message.  
Proposal 1: For RRCReestablismentComplete, UE doesn't check for the threshold(s) configuration for indicating FP availability (i.e. it is always like new FP available indication).
Observation 2: With the current running CP implementation, the UE does not include the FP availability indication in RRCReconfigurationComplete if it has already provided FP and there is no update. In such case, during HO, target gNB will interpret the absence of the indication as no available FP and it cannot retrieve the UE’s FP in the end, even when there is no FP forwarding from the source gNB.
Proposal 2: For RRCReconfigurationComplete, UE doesn't check for the threshold(s) configuration for indicating FP availability (i.e. it is always like new FP available indication).
Observation 3: With the current running CP implementation, the FP availability indication can be included in RRCReconfigurationComplete message regardless of whether it is related to HO procedure or not. However, this makes UE report the availability indication twice for connection setup/resume/re-establishment procedure.
Proposal 3: The UE can include the FP availability indication in RRCReconfigurationComplete message only during HO (i.e., only when the UE executes a reconfiguration with sync).
Proposal 4: If RAN2 agrees to indicate FP update only by the indication in UAI, the delta distance/time threshold (i.e., UAV-Config-r18 IE) can be configured within OtherConfig IE in RRCReconfiguration.

UE capability for FlightPathPlan:
Proposal 5: RAN2 to introduce a new UE capability parameter (i.e. flightPathPlan-r18) to indicate whether UE supports the flight path plan reporting in NR. The parameter can be defined as below:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	flightPathPlan-r18
Indicates whether the UE supports reporting of the flight path plan as specified in TS 38.331 [9].
	UE
	No
	No
	No



Proposal 6: RAN2 to introduce a new UE capability parameter (i.e. flightPathIndication-r18) to indicate whether UE supports flight path availability indication via UAI. The parameter can be defined as below:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	flightPathIndication-r18
Indicates whether the UE supports reporting of the flight path availability via UEAssistanceInformation as specified in TS 38.331 [9]. 

A UE supporting this feature shall also indicate support of flightPathPlan-r18.
	UE
	No
	No
	No
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