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1. Introduction
[bookmark: OLE_LINK1]In RAN2#122[1], following agreements were reached:
Agreements
1. Add height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR.  FFS on the number of height ranges 
2. As a basic principle, if no height-specific SSB-ToMeasure is configured for a specific height region, the legacy behaviour applies.  
3. For UE behavior on L1 and L3 measurement, it is left to UE implementation whether to keep/discard the old samples while UE moves to a new height region with a different SSB-ToMeasure value
4. New event types will be introduced on the combination of event Ax and event Hx, at least for event A4 + event H1/H2. FFS for other event Ax + event H1/H2. FFS on details, e.g. whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event, how to configure height-dependent numberOfTriggeringCells, etc.    This will be applied to all height dependent MR parameters.  
5. Whether UE height is included when UAV specific MR is triggered is configurable by the network.
6. We will use LTE UEheight.
In RAN2#123[2], following agreements were reached:
Agreements:
Measurement reporting
1. New event type is introduced to implement both height-dependent MR configuration and combination of events
1. The new event type includes only one of H1 or H2 thresholds.   A hysteresis for each threshold will be introduced.  A single time to trigger for the event will be introduced. Rapporteur will implement the solution and we can come back next meeting if there are technical issues.  
1. Event combination of H1/H2 with A3, A4, A5 will be support 
1. 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
1. At least 300m above ground level will be supported.  FFS if higher ranges can/need to be considered.  
1. Signalling should allow the network to simultaneously configure height-based event thresholds for the whole range of possible UE heights
Flight path update/reporting 
1. No delta signaling for updated flight path will be supported 
1. Confirm that same indication is used for both initial and updated flightpath plan
1. If any waypoint/timestamp has changed more than the configured threshold the UE triggers flightpath update indication.
1. 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 considerations and proposals on the remaining FFS issues. 
2. Discussion
2.1 On the new event types
According to last meeting agreement: 
2. The new event type includes only one of H1 or H2 thresholds.   A hysteresis for each threshold will be introduced.  A single time to trigger for the event will be introduced. Rapporteur will implement the solution and we can come back next meeting if there are technical issues.  
The entering condition for this new event type is satisfied when both condition of Ax threshold and H1/H2 threshold are fulfilled. Then one issue is what will happen when more than one measurement IDs associated with same MO and same event type but different H1/H2 threshold are configured?
Following is an example. The network configures 2 measId that are associated with same MO. Each measId is configured with same event type AxH1 but different Ax threshold and H1 threshold, i.e. event 1 and event 2. When UE’s height is above the H1 threshold of both of the events, there are three cases depending on whether the Ax threshold for the two events are fulfilled or not:
Case 1: Only entry condition of event 1 is fulfilled.
Case 2: Only entry condition of event 2 is fulfilled.
Case 3: Entry conditions of both events are fulfilled.


Figure 1: illustration of two event with same event type but different H1 threshold

Then, the question is whether the measurement event 1 should be triggered in case 1 and case 3.
First of all, if network configures measurement event 1 and event 2 that associated with same MO, it is intended to have different measurement report configuration in different height ranges. From this point of view, it is improper to apply the configurations of event 1 when UE flies above the H1 threshold of event 2.
Observation 1: For two events with the same event type AxHy but with different threshold, the desired behaviour is that the UE shall apply one event configuration for report triggering when the UE is entering the corresponding height threshold, e.g. event 2 in the Figure 1. 
Secondly, if measurement report triggered by event 1 is transmitted to network, e.g. before event 2 is triggered, the network may misunderstand the current situation of the UE, including the current height range. The network may make wrong RRM decision based on the measurement report triggered by event 1 if the UE’s height information is not included in the triggered report. For example, the network may misunderstand that the UE’s height is above Height_1 but below Height_2, so the network may decide to handover the UE to a target cell deployed in this height range, but the actual UE’s height is above Height_2.
Observation 2: The undesired report triggering may cause the NW to misunderstand the current situation of the UE and make the wrong RRM decision.
Thirdly, if measurement reports are triggered by both event 1 and event 2, the transmission of measurement report for event 1 wastes radio resource and increases interference. And if measurement report is triggered by event 2, it seems unnecessary to transmit report for event 1.
Observation 3: The redundant measurement reports triggered by both events waste radio resource and increase interference.
Based on the above discussion, we propose RAN2 to decide whether the measurement event 1 can be triggered in this case. 
Proposal 1: RAN2 to decide whether measurement events can be triggered simultaneously for more than one measIds that are associated with the same MO and configured with same event type AxHy. 
2.2 On content of the measurement report triggered by event H1 or H2
In NR, for each measurement report triggered by event, the UE shall set the quantities results of concerned cells in the measurement report. For UAV UE, including the RSRP/RSRQ/SINR measurement results in the measurement report shall increase the report size. And considering that more frequent measurement report may be triggered in aerial UE’s environment, it may cause larger interference. Thus, it is agreed in last RAN2 meeting that “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).”
An new indication (e.g. includeQuantities IE) can be introduced in the ReportConfigNR IE to indicate whether the RSRP/RSRQ/SINR measurement results shall be included in the measurement report triggered by event H1 or H2. The indication can be introduced by a SEQUENCE structure to separately indicate which quantities results are required in the measurement report.
Proposal 2: An new indication (e.g. includeQuantities IE) is introduced in the ReportConfigNR to indicate whether the RSRP/RSRQ/SINR measurement result is required to be included in the measurement report triggered by event H1 or H2. 
Proposal 2a: The indication can be introduced by a SEQUENCE structure to separately indicate which quantities results are required in the measurement report.
Currently in NR, the NW can configure includeCommonLocationInfo IE in ReportConfigNR to indicate whether to include the location information in the measurement report. 
	[bookmark: _Toc124712769]From TS 38.331
5.5.5	Measurement reporting
[bookmark: _Toc124712770][bookmark: _Toc60776901]5.5.5.1	General
1>	if the includeCommonLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information that has not been reported is available, set the content of commonLocationInfo of the locationInfo as follows:
2>	include the locationTimestamp;
2>	include the locationCoordinate, if available;
2>	include the velocityEstimate, if available;
2>	include the locationError, if available;
2>	include the locationSource, if available;
2>	if available, include the gnss-TOD-msec,


The parameters from CommonLocationInfo are related to location info, location time and velocity info, which could be useful for UAV UE. We think the current indication (i.e. includeCommonLocationInfo IE) can be reused for measurement report triggered by event H1 or H2. If any other parameters are required for UAV UE’s location reporting, the requirement should be firstly evaluated on SA2. And then we can consider the signaling design at RAN2.
Proposal 3: The includeCommonLocationInfo IE in the ReportConfigNR is reused to indicate whether the location information (if available) is required to be included in the measurement report triggered by event H1 or H2.
Proposal 4: The parameters in the CommonLocationInfo IE are reused for UAV UEs’ location reporting.
3. Conclusion and proposals
Observation 1: For two events with the same event type AxHy but with different threshold, the desired behaviour is that the UE shall apply one event configuration for report triggering when the UE is entering the corresponding height threshold, e.g. event 2 in the Figure 1. 
Observation 2: The undesired report triggering may cause the NW to misunderstand the current situation of the UE and make the wrong RRM decision.
Observation 3: The redundant measurement reports triggered by both events waste radio resource and increase interference.
[bookmark: _GoBack]Proposal 1: RAN2 to decide whether measurement events can be triggered simultaneously for more than one measIds that are associated with the same MO and configured with same event type AxHy. 
Proposal 2: An new indication (e.g. includeQuantities IE) is introduced in the ReportConfigNR to indicate whether the RSRP/RSRQ/SINR measurement result is required to be included in the measurement report triggered by event H1 or H2. 
Proposal 2a: The indication can be introduced by a SEQUENCE structure to separately indicate which quantities results are required in the measurement report.
Proposal 3: The includeCommonLocationInfo IE in the ReportConfigNR is reused to indicate whether the location information (if available) is required to be included in the measurement report triggered by event H1 or H2.
Proposal 4: The parameters in the CommonLocationInfo IE are reused for UAV UEs’ location reporting.
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