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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 for some remaining issues on measurement reporting for NR UAV. 
Discussion
1) Further clarifications for height-dependent numberOfTriggeringCells
It has been agreed that events A3, A4 and A5 can be configured with the configured number of cells (numberofTriggeringCells). And Event AxHy have been introduced for the combination of event A3/A4/A5 and event H1/H2. Hence, one numberOfTriggeringCells can be configured for the new Event AxHy to achieve the height-dependent numberOfTriggeringCells, which has been captured in the running 38.331 CR [2]. The following are extracted from the running 38.331 CR [2] for the field description of numberOfTriggeringCells:
	numberOfTriggeringCells
Indicates the number of cells detected that are required to fulfill an event for a measurement report to be triggered. This field is applicable only for the events concerning neighbor cells, i.e. eventA3, eventA4, eventA5, eventA3H1, eventA3H2, eventA4H1, eventA4H2, eventA5H1, eventA5H2.



Observation 1: As captured in the running 38.331 CR, numberOfTriggeringCells is applicable for eventA3H1, eventA3H2, eventA4H1, eventA4H2, eventA5H1, eventA5H2, which can be used to achieve the height-dependent numberOfTriggeringCells, i.e. one numberOfTriggeringCells is configured for one event (eventAxHy) and associated with one height region.
In RAN2#123 meeting [3], RAN has reached the below agreement for height-dependent  numberOfTriggeringCell:
· When the UE moves to a new height region with a different numberOfTriggeringCells value for one configured event, it is up to UE implementation whether the UE keeps the old measurement report or cellstriggeredlist
There is a remaining issues for the agreement which has been provided by Rapporteur’s email:
· Further clarifications regarding the agreement on: “…it is up to UE implementation whether the UE keeps the old measurement report or cellstriggeredlist…”
According to Observation 1, network cannot configure more than one numberOfTriggeringCells for one configured event. When the UE moves to a new height region, UE will not fulfil the event AxHy again (i.e UE fulfils the leaving conditions based on height). Hence, UE shall remove all cells in cellstriggeredlist. The following are extracted from the running 38.331 CR [2] for the definition of eventAxHy and the procedure when leaving condition applicable is fulfilled.5.5.4.a	Event A3H1 (Neighbour becomes offset better than SpCell and the Aerial UE height becomes higher than a threshold)
The UE shall:
……
1>	consider the leaving condition for this event to be satisfied when condition A3H1-3 or condition A3H1-4, i.e. at least one of the two, as specified below, is fulfilled;
……
Inequality A3H1-3 (Leaving condition 1)
Mn + Ofn + Ocn + Hys1 < Mp + Ofp + Ocp + Off
Inequality A3H1-4 (Leaving condition 2)
Ms + Hys2 < Thresh

5.5.4	Measurement report triggering
5.5.4.1 General
      ……
2>	if the reportType is set to eventTriggered and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:
3>	remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
      …… 


Observation 2: Based on the definition and RRC procedure for event AxHy captured in the running 38.331 CR, when the UE moves to a new height region for a configured event AxHy, UE shall remove all cell(s) in cellstriggeredlist, whether the numberOfTriggeringCells is configured for the event AxHy or not. Because the leaving condition of the configured event AxHy is fulfilled.

2) height-dependent ssb-ToMeasure and measurement configuration

For height-dependent ssb-ToMeasure and measurement configuration, the following remaining issues can be discussed:
· Issue 1: Should ssb-toMeasure be required to have the same height ranges as the height-dependent events AxHy (including hysteresis)? If not, what should the behavior of the cellsTriggeredList be when a UE switches to a new height range in either SSB to Measure or in eventAxHy?
To solve issue 1, we can discuss whether height-dependent SSB can be associated with the height-based event. Because the height-dependent SSB and the combination of event Ax and Hy are two independent enhancements for NR UAV. It is not needed to limit the network configuration for these two great enhancements. Hence, a measurement object configured with height-dependent SSB can be associated with the report configuration for height-based events (including event H1, event H2 and event AxHy)
Proposal 1: A measurement object configured with height-dependent SSB can be associated with the report configuration for height-based events (including event H1, event H2 and event AxHy).
For the flexibility of network configuration, we don’t need to require ssb-toMeasure to have the same height ranges as the height-dependent events AxHy (including hysteresis). Actually, if there is overlap between the height region associated with height-dependent SSB and the height region for event AxHy (e.g. it can be achieved by network configuration), the associated measurement report has the chance to be triggered.
When a UE switches to a new height range in either SSB to Measure or in eventAxHy, no specific the behavior of the cellsTriggeredList is needed and the legacy UE behaviour is applicable, as below:
· When a UE switches to a new height range in SSB to Measure but not in eventAxHy, UE shall remove all cell(s) in cellstriggeredlist. It is the legacy UE behaviour when the leaving condition of the configured event is fulfilled. 
· When a UE switches to a new height range in eventAxHy but not in SSB to Measure, there is no specific behaviors of the cellsTriggeredList.

Observation 3: When a UE switches to a new height range in either SSB to Measure or in eventAxHy, the legacy UE behaviour is applicable and there is no specification impact.
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]Proposal 2: The ssb-toMeasure should not be required to have the same height ranges as the height-dependent events AxHy (including hysteresis), and the network configuration can guarantee the overlap between the height region associated with height-dependent SSB and the height region for event AxHy. 
· Issue 2: Altitude based ssb-toMeasure configuration also for IDLE/INACTIVE
According to the revised WID on NR support for UAV (Uncrewed Aerial Vehicles) [1], the altitude based ssb-toMeasure configuration for IDLE/INACTIVE is outside the scope of Rel-18 NR UAV. Due to only 2 meetings for Rel-18, altitude based ssb-toMeasure configuration for IDLE/INACTIVE can be discussed in Rel-19.
In RAN#101 meeting, some companies provided their views on scope for Rel-19 UAV. And based on the summary for UAV in as shown below, height-based measurement RS selection in IDLE/INACTIVE can be one potential scope for Rel-19 UAV.
	3
	Enhancements for RRC_IDLE/RRC_INACTIVE
[NEC, Samsung, Qualcomm, LG, Huawei]
	Motivation
· Current PRACH configuration is for terrestrial UEs, and coverage may be different. Also, not all cells may be able to support aerial UEs
· Operators may need to deploy dedicated cells for AUV/UAM to support regulations/reliable communications. If a cell is shared, resources should be partitioned
· Height-dependent RS sets are supported in CONN, can extend support to measurements in IDLE/INACTIVE
Detailed Objectives:
· Enhancements on resource configurations (e.g., PRACH) to support both legacy UEs and UAV/UAM UEs [SAM, QC]
· Height-based PRACH config [QC]
· Height-dependent tracking area [HW]
· Height-based measurement RS selection in IDLE/INACTIVE [LG]


Proposal 3: Altitude based ssb-toMeasure configuration for IDLE/INACTIVE is de-prioritized in Rel-18.
Conclusions
According to the analysis given above, we have the following observations and proposals:
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Observation 1: As captured in the running 38.331 CR, numberOfTriggeringCells is applicable for eventA3H1, eventA3H2, eventA4H1, eventA4H2, eventA5H1, eventA5H2, which can be used to achieve the height-dependent numberOfTriggeringCells, i.e. one numberOfTriggeringCells is configured for one event (eventAxHy) and associated with one height region.
Observation 2: Based on the definition and RRC procedure for event AxHy captured in the running 38.331 CR, when the UE moves to a new height region for a configured event AxHy, UE shall remove all cell(s) in cellstriggeredlist, whether the numberOfTriggeringCells is configured for the event AxHy or not. Because the leaving condition of the configured event AxHy is fulfilled.
2) height-dependent ssb-ToMeasure and measurement configuration
Proposal 1: A measurement object configured with height-dependent SSB can be associated with the report configuration for height-based events (including event H1, event H2 and event AxHy).
Observation 3: When a UE switches to a new height range in either SSB to Measure or in eventAxHy, the legacy UE behaviour is applicable and there is no specification impact.
Proposal 2: The ssb-toMeasure should not be required to have the same height ranges as the height-dependent events AxHy (including hysteresis), and the network configuration can guarantee the overlap between the height region associated with height-dependent SSB and the height region for event AxHy. 
Proposal 3: Altitude based ssb-toMeasure configuration for IDLE/INACTIVE is de-prioritized in Rel-18.
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