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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.

This contribution provides our views on some remaining issues on flight path reporting.
2	Discussion
2.1 Distance/time threshold configuration
RAN2 agreed that the flightpath update indication in UAI is configurable by the network. Also, at the last meeting RAN2#123, it was agreed that the NW can configure the UE to trigger a flightpath update notification if any waypoint/timestamp has changed more than the configured delta time or distance threshold.
For the distance/time threshold configuration, there has not been any explicit agreement on what message to use, which is also captured in the open issue list from WI rapporteur as below.
	· Flight path plan:
· Which messages should be used to (re)configure the distance/time threshold for Flight path update (no explicit agreement on these so far).



In our view, the distance/time threshold can be configured by NW via RRCReconfiguration. Please, note that those thresholds are used for triggering of UAI message to indicate the availability of flight path information. Since all the existing parameters related to UAI message are currently configured via OtherConfig IE in RRCReconfiguration message, it seems quite straight-forward to use the same configuration method also for the delta distance/time threshold.
Proposal 1: RAN2 to confirm that the gNB can configure the delta distance/time threshold via OtherConfig IE in RRCReconfiguration.
Meanwhile, it is understood that the distance/time threshold configuration should be optional. If the gNB configures the delta distance threshold, the UE can indicate flight path update when location information of any waypoint within the last report changes more than the distance threshold (e.g., x meters). Similarly, if the gNB configures the delta time threshold, the UE can indicate flight path update when time information of any waypoint within the last report changes more than the time threshold (e.g., y secs). Also, when the gNB configures both the distance and time thresholds, the UE can indicate flight path update if either of those conditions is satisfied. The aforementioned UE operation with different configuration cases is already agreed and captured in the latest RRC running CR [1]. 
However, in the following cases, the UE operation still seems unclear and we need more discussion.
- Case 1: When distance/time threshold is configured with the value of ‘0’.
In this case, it seems reasonable for the UE to indicate flight path update if there is any change in waypoint/timestamp information. To confirm this, we would like to propose the following.
Proposal 2: When distance/time threshold is configured with the value of ‘0’, the UE triggers flightpath update indication if there is any change in waypoint/timestamp information.
- Case 2: When UAV-Config-r18 (the IE including the distance/time threshold) is released or not configured.
In the case 2, the ‘no configuration’ or ‘release’ of UAV-Config-r18 can indicate that the gNB does not have any interest in flight path plan update. Thus, in this case, the UE is not configured to indicate flight path update. To confirm this, we would like to propose the following.
Proposal 3: When UAV-Config-r18 (the IE including the distance/time threshold) is released or not configured, the UE is not configured to indicate flight path update.
- Case 3: When UAV-Config-r18 is setup but neither the distance nor the time threshold is configured.
For the case 3, we first need to discuss whether to allow the case where neither the distance nor the time threshold is configured within UAV-Config-r18. We can consider the following two different approaches for this.
· Approach 1: Allow the case and leave it to UE implementation whether to trigger flightpath update indication when updated flight path information is available.
· Approach 2: Disallow the case by adding network restriction to always configure at least one threshold.
Among them, we prefer the approach 1 to allow more flexibility on NW configuration. With the approach 1, we understand that there could be too frequent UAI transmission, which may result in undesirable interference issues and also give too much burden on the gNB side. However, the NW can control the unnecessary UAI messages by configuring the distance and/or time threshold if needed. In our view, it would be better to give the NW the flexibility instead of the restriction.
Proposal 4: When UAV-Config-r18 is setup but neither the distance nor the time threshold is configured, it is up to UE implementation whether to trigger flightpath update indication when updated flight path information is available.
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:
Proposal 1: RAN2 to confirm that the gNB can configure the delta distance/time threshold via OtherConfig IE in RRCReconfiguration.
Proposal 2: When the distance/time threshold is configured with the value of ‘0’, the UE triggers flightpath update indication if there is any change in waypoint/timestamp information.
Proposal 3: When UAV-Config-r18 (the IE including the distance/time threshold) is released or not configured, the UE is not configured to indicate flight path update.
Proposal 4: When UAV-Config-r18 is setup but neither the distance nor the time threshold is configured, it is up to UE implementation whether to trigger flightpath update indication when updated flight path information is available.
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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