3GPP TSG-RAN WG2 Meeting #121-bis   	                                  R2-2303850
E-Meeting, April 17-26, 2023									    

Source: 	Xiaomi
Title:  	Discussion on measurement reporting for NR UAV
Agenda Item:	7.8.2	Measurement reporting for mobility and interference control
Document for:	Discussion and Decision
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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, shown as below.
	1. Specify the following enhancements on measurement reports [RAN2]:
· UE-triggered measurement report based on configured height thresholds
· Reporting of height, location and speed in measurement report
· Flight path reporting
· Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.


In this contribution, we will provide our understandings on measurement reporting for NR UAV. 
Discussion
1.1 The content of the measurement report
In previous meetings, RAN2 agreed to use the LTE principle as a baseline for measurement reporting of NR UAV and event H1 and event H2 have been introduced. And when event H1 or H2 triggers, the content of the measurement report is configurable by the network (i.e. it can contain UAV UEs height, location information and/or RSRP/RSRQ measurement results) [2]. For the content of the measurement report triggered by event H1 or H2, there are still some issues:
1) Whether UAV UE’s height is mandatorily reported and which parameter/IE is used for height reporting
In LTE UAV, event H1 and event H2 can be used for the height reporting, and aerial UE triggers a height report when event H1 or event H2 is fulfilled. If the triggerType is set to event and eventId is set to eventH1 or eventH2, UE shall set the heightUE to include the altitude of the UE in measurement report. The height information is always included in the measurement report triggered by event H1 or event H2. In LTE, the heightUE indicates the height of the UE in meters relative to the sea level [3].
For NR UAV, the LTE principle and procedure can be reused. When event H1 or event H2 is fulfilled, the height of aerial UE should be included in measurement report for NR UAV, i.e. UAV UE’s height is mandatorily included in the measurement report. As in LTE, the separate height reporting should be supported for NR UAV, and a field like heightUE should be included in measurement results for height reporting to indicate height of the UE in meters relative to the sea level.
Proposal 1: As in LTE, when event H1 or event H2 triggers, UAV UE’s height is mandatorily included in the measurement report.
Proposal 2: For NR UAV, a field like heightUE in TS 36.331 can be used for height reporting to indicate the height of the UE in meters relative to the sea level.
2) Which parameter/IE is used for location and speed reporting
For location reporting of NR UAV, the existing location reporting mechanism can be reused for measurement report triggered by event H1 or event H2. UE location information, i.e. CommonLocationInfo shall be included in the measurement report if the includeCommonLocationInfo is configured. Horizontal and vertical speed can be included in location information.
Proposal 3: For measurement reporting triggered by event H1 and event H2, existing location reporting mechanism can be reused. If the includeCommonLocationInfo is configured by network, UE location information, i.e. CommonLocationInfo shall be included in the measurement report. 
Proposal 4: Horizontal and vertical speed can be included in location information.
3) Which measurement results can be included in measurement reporting
In the existing RRC procedures of measurement reporting, measurement results (RSRP/RSRQ/SINR) of serving cells and neighbour cells can be included the content of the measurement report. The RS type and quantities of measurement results in measurement report are configured by network in reportConfig. And which and how many neighbour cells can be included in measurement report are also configured by network. For measurement reporting triggered by event H1 or event H2, the existing procedures can be reused and measurement results of serving cells and neighbour cells can be included in the content of the measurement report. UE reports the RSRP/RSRQ/SINR measurement results of serving cells and neighbour cells based on the network configuration. 
Proposal 5: For measurement reporting triggered by event H1 or event H2, measurement results of serving cells and neighbour cells can be included in the content of the measurement report based on the network configuration. 
1.2 Height-depending combinations
In last meeting, RAN2 agreed to support the joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering in NR Rel-18 UAV and the combination of existing events will be used. However, how to combine Event H1/H2 and Event Ax need to be discussed. 
For existing CHO, the combinations of multiple events has been supported to trigger the conditional handover. In CHO, network can indicate two measIds to UE to combine two events. The similar mechanism can reused for the combination of measurement events for NR UAV. A new IE can be introduced to indicate two combined measIds, and one measId is associated with event H1/H2, the other measId is associated with event Ax.
Proposal 6: To support the combination of Event H1/H2 and Event Ax, a new IE can be introduced to indicate two combined measIds, and one measId for event H1/H2, the other measId for event Ax.
For mobility management, at least event A3, A4 and A5 can be considered for the combination of Event H1/H2 and Event Ax.
Proposal 7: At least event A3, A4 and A5 can be considered for the combination of Event H1/H2 and Event Ax.
For the combination of multiple events, how to trigger measurement reporting is still FFS. In CHO. When all events are fulfilled, CHO will be triggered. Similar to CHO, only when all combined events are fulfilled, measurement reporting will be triggered. If one event becomes non-fulfilled, measurement reporting will be stopped.
Proposal 8: When all combined events are fulfilled, measurement reporting will be triggered. If one event becomes non-fulfilled, measurement reporting will be stopped.
Conclusions
According to the analysis given above, we have the following proposals:
The content of the measurement report
Proposal 1: As in LTE, when event H1 or event H2 triggers, UAV UE’s height is mandatorily included in the measurement report.
Proposal 2: For NR UAV, a field like heightUE in TS 36.331 can be used for height reporting to indicate the height of the UE in meters relative to the sea level.
Proposal 3: For measurement reporting triggered by event H1 and event H2, existing location reporting mechanism can be reused. If the includeCommonLocationInfo is configured by network, UE location information, i.e. CommonLocationInfo shall be included in the measurement report. 
Proposal 4: Horizontal and vertical speed can be included in location information.
Proposal 5: For measurement reporting triggered by event H1 or event H2, measurement results of serving cells and neighbour cells can be included in the content of the measurement report based on the network configuration. 
Height-depending combinations
Proposal 6: To support the combination of Event H1/H2 and Event Ax, a new IE can be introduced to indicate two combined measIds, and one measId for event H1/H2, the other measId for event Ax.
Proposal 7: At least event A3, A4 and A5 can be considered for the combination of Event H1/H2 and Event Ax.
Proposal 8: When all combined events are fulfilled, measurement reporting will be triggered. If one event becomes non-fulfilled, measurement reporting will be stopped.
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