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1 Introduction

During the last meeting several agreements regarding aerial status and interference measurements were captured:

Agreement

1
Provide threshold(s) in meters at least through dedicated RRC signaling. Using system information is FFS.

2
Event of UE’s height is above threshold(s) can trigger report. The content of the report are FFS. It can be discussed in the running RRC CR email discussion.
3
Introduce the number of triggered cells for interference detection for UAV UE. FFS the sum of RSRP. 

4
The flight path information provided from UE to eNB through RRC is supported. The trigger condition and content of the information is FFS.
Based on both online and offline discussions it appears the agreements will provide the necessary tools for RAN2 to achieve the desired goals for interference detection, mobility management and UAV identification; however, it isn’t entirely clear which of the agreed mechanisms will be used for the desired goals.  Therefore, before we further discuss the contents of the report we should reach a consensus view of the purpose of the above mechanisms.  
2 Interference measurements and reporting
Based on the result of the last meeting new triggering conditions were defined based on existing events (e.g., Event A3) for interference detection and RAN2 has agreed to introduce “number of triggered cells” (Trigger 1) while the “sum of RSRP” (Trigger 2) is still FFS.  Separately, RAN2 also agreed to introduce a new event based on altitude of the UAV which could potentially be used for interference detection.  Therefore, further discussion is needed to clarify the intent of these two mechanisms.  
2.1 Event based on UAV’s altitude
Based on the LS from RAN1 [1], RAN2 agreed to introduce multiple altitude thresholds as a new event.  The intent of these thresholds is to allow for different levels of power control presumably to mitigate UL interference at different altitudes. While in RAN2, the discussion related to altitude threshold was centred on the UE’s airborne status, i.e., whether the UE is a UAV or a terrestrial UE. Currently airborne-status reporting is based on the event that the UE’s instantaneous height/altitude has crossed a network-configured reference altitude threshold [2]. For determining airborne status, multiple altitude thresholds are not needed so it would make sense that the lowest altitude threshold can be used to determine the UE’s aerial status. 

Observation 1: The lowest altitude threshold may be reused for determining the UE’s airborne status.  
Currently the content of the report from Agreement 2 above is considered FFS.  It may be considered whether the UE should only provide the altitude information in the report or if the full location information should be included in the report.  As has been discussed several times, the height of the UE alone cannot be used alone to determine the UE’s airborne status, since UEs in tall buildings are not considered an aerial UE.  The location report including the UE’s vertical and horizontal velocities should be reported to the serving cell.  
Proposal 1:
When the UE’s altitude is above the threshold, the UE should include LocationInfo in the content of the report, including vertical velocity. 
2.2 New triggering conditions for existing events
The new triggering conditions introduced based on Agreement 3, i.e., Trigger 1 and potentially also Trigger 2 were adopted based on the existing events such as Event A3.  But it is also clear that the new triggering conditions are only applicable to UAV’s and not terrestrial UEs. So the question is whether the UAV can be configured with an event with the new triggering condition before the UAV is considered an aerial UE. We considered two options:

1. The new triggering conditions can be configured even before the UE is confirmed to be an aerial UE, but the UE will not use the configuration until after triggering the lowest altitude threshold.

2. The new triggering conditions can be configured only after the altitude threshold is reached and the measurement report including location information is provided to the serving cell.

With Option 1, there won’t be any delay in getting the UE configured with the new measurement triggers, but it will be up to the UE to determine whether it is an aerial UE based only on the altitude threshold condition.  And with Option 2, it is the other way around.  

Proposal 2:
RAN2 should decide when the new triggering condition with existing measurement event should be configured to the UE.  
Assuming the UE is already configured with Trigger 1 with “N” cells, our understanding is that TTT must be applied to all N cells before an event is considered triggered and before the measurement report will be provided.   

Proposal 3:
For triggering based on “number of cells”, TTT must be applied to all N cells before a measurement report is sent.  
Since the measurement report is based on existing events whereby the RSRP of neighbour cells will be included in the report it may be considered whether this report could also be used by the serving cell to manage the UAV’s power control for UL interference mitigation.  Although not prohibited, our understanding is that RAN1 does not have the intention of using this report for the UAV’s power control since in the RAN1 LS [1] only the altitude thresholds were mentioned for their power control mechanism.
Observation 2: The new triggering conditions with existing measurement events are not intended for UL interference detection.    

Assuming the new triggering condition introduced in Agreement 3 is intended for DL interference detection, it could also be considered whether this triggering condition can be directly used for triggering handovers.  According to the agreement in RAN2#101 it was agreed that:

=>
Introduce new measurement event/modify existing measurement events for interference detection
which implies the new triggering condition (Trigger 1) introduced cannot be used alone for triggering handovers.  If Trigger 1 in associated with an existing measurement event such as Event A3 can only be used for DL interference detection, then the measurement report can only be used for the serving cell to configure existing measurement events with specific target cells. Such a two-step process will increase the possibility of handover failures.  Therefore, the new triggering condition with existing measurement events should be allowed to be used for triggering handovers. 
Proposal 4:
The new triggering condition with existing measurement events may be used for triggering handovers. 
Assuming Observation 2 is confirmed, RAN2 should also discuss whether the maximum number of reported cells should be increased.  As UAVs can typically detect cells from far away the number of detectable cells is much higher than that of terrestrial UEs.  In particular, with the new Trigger 1 condition, the value of “N” is typically greater than 1 so the expectation is that the UAV should see many more cells, and the larger the value of “N” the larger the number of reported cells would be expected. 
Proposal 5:
For the new triggering condition with existing measurement events, the reported number of cells should be increased. 
Assuming Proposal 5 is agreeable, it doesn’t mean the serving should always configure the UE with the maximum allowed cells for reporting.  In one aspect, the number of the cells to be reported may be altitude depend, possibly dependent on the altitude threshold event introduced in Agreement 2. In the scenario where the NW is using flight path information to assist with target cell selection for handovers, it’s possible that the preferred target cell is not provided in the measurement report since the best target cell is based on location (Waypoint) rather than the best RSRP.  For the flight path scenario the serving cell should configure the UAV with either more cells to report or configure the UE with specific target cells based on the flight path information.  RAN2 should consider whether to allow a variable size for cell reports up to a new maxCellReport to cover different aerial scenarios.  

Proposal 6:
RAN2 should introduce a variable size for cell reports up to a new maxCellReport to cover different aerial scenarios. 
3 Conclusion
This contribution discusses issues concerning the usage of the new event based on altitude thresholds and the new triggering condition based on existing measurement events.  We have the following observations and proposals.
Observation 1: The lowest altitude threshold may be reused for determining the UE’s airborne status.  
Proposal 1:
When the UE’s altitude is above the threshold, the UE should include LocationInfo in the content of the report, including vertical velocity. 
Proposal 2:
RAN2 should decide when the new triggering condition with existing measurement event should be configured to the UE.  
Proposal 3:
For triggering based on “number of cells”, TTT must be applied to all N cells before a measurement report is sent.  
Observation 2: The new triggering conditions with existing measurement events are not intended for UL interference detection.    

Proposal 4:
The new triggering condition with existing measurement events may be used for triggering handovers. 
Proposal 5:
For the new triggering condition with existing measurement events, the reported number of cells should be increased. 
Proposal 6:
RAN2 should introduce a variable size for cell reports up to a new maxCellReport to cover different aerial scenarios. 
4 References
[1] R2-1806419, “LS on RAN1 Agreements from RAN1#92bis and on the introduction of multiple altitude thresholds”, RAN1
[2] R2-1806527, “Stage-2 running CR enhanced LTE Support for Aerial Vehicles”, Ericsson
1

