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 Introduction
In the last few meetings, there were some discussions about measurement reporting for NR UAV and agreements were achieved as follows [1][2]: 
RAN2 #119:
Agreements
1 Use LTE principle as a baseline, introduce similar event H1 (aerial UE height become higher than threshold) and H2 (aerial UE height become lower than threshold.  FFS if further NR enhancements are needed.  FFS study scaling of RRM parameters (e.g. which parameters and what is the purpose/benefit of the scaling and how)
FFS how to limit excessive measurements and measurement reporting 
FFS if user consent is needed for location reporting in CONNECTED
FFS study the vertical movement and associated mobility for UAV UEs
2	Rel-18 NR supports reporting of UAV UE’s height, location and velocity. It is for further study what accuracy and reporting mechanisms are required and if further enhancements are needed.  
4	Introduce similar functionality to LTE (numberofTriggeringCells).  FFS whether numberoftriggerbeams for NR is required or other enhancements.  FFS study how to avoid sending the measurement reports mainly due to reportOnLeave.

RAN2 #119b:
Agreements:
1. Continue to study height-depending scaling, triggering and combinations
2. As in LTE, as a baseline, events A3, A4 and A5 can be configured with the configured number of cells (numberofTriggeringCells)

In this contribution, we focus on the specific measurement reporting enhancements considering the left open issues for NR UAV.
 Discussion
 Excessive measurements reporting limitation
Regarding how to limit excessive measurements reporting, in last meeting, there were some solutions discussed including introduction numberOfTriggeringBeams[3], introduction a prohibit timer[3], activation of measurement configurations utilizing UE’s flight path[4], etc. From our perspective, we could not ignore some cases that a UAV UE maybe change in altitude suddenly and only lasts for a short period of time. For example, during the flight of the UAV UE, it may encounter an obstacle and change its altitude suddenly, then return to normal altitude after passing the obstacle. However, such sudden change in altitude may lead to that the enter condition or the leaving condition is satisfied and trigger the measurement reporting, which is not expected. Therefore, in order to solve the problem of unnecessary measurement reporting caused by this case, we could consider a resolution that the network configures a timer or time threshold for the UAV UE to monitor that whether the measurement results meet the trigger conditions for a period of time. If so, implement measurements reporting, otherwise no reporting. 
In addition, for measurement reports limitation mainly due to reportOnLeave, the timer or time based solution is also useful. Or even easier, we could consider a similar numberofTriggeringCells solution which is only designed for enter condition in LTE R15 or just extend the numberofTriggeringCells function directly. Proposal 1: It is proposed that the network configures a timer or time threshold for the UAV UE to monitor that whether the measurement results meet the enter condition or leaving condition for a period of time to avoid unnecessary measurement reporting.
Proposal 2: For measurement reports limitation mainly due to reportOnLeave, following options could be considered:
· Option 1: Timer or time based solution 
· Option 2: A similar numberofTriggeringCells solution
· Option 3: Just extend the numberofTriggeringCells function directly
 Whether user consent is needed for location reporting in connected
As discussion in R17 NTN WI, user consent is also needed for location reporting in CONNECTED for UAV. We need to discuss this at the starting point and involve SA3 as early as possible to avoid not being able to resolve the issue well in the end.
Proposal 3: It is proposed to discuss the user consent for location reporting in connected mode at the starting point for UAV and involve SA3 as early as possible to avoid not being able to resolve the issue well in the end.
 Vertical movement and associated mobility for UAV UEs
In addition to the above, UAV UEs always experience frequent handover especially during take-off or landing as shown in the figure 1. However, there are few discussion on vertical movement which is not corner case in LTE R15. And it is beneficial to consider some enhancements for vertical mobility. 


Figure 1: Vertical movement of UAV UEs 
Therefore, to avoid UP interruption due to the frequent handover, it is proposed as following:
Proposal 4: RAN2 can study whether it is required to introduce additional enhancement of the L1/L2 handover or virtual flying cell for UAV taking the UE’s trajectory into account.
 Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition
As in the email discussion [5], height-dependent events have been discussed, and most companies are prefer to have a combined event considering some cases(e.g. vertical mobility). While one important issue has been raised and needs to discuss, that is how to ensure the coexistence of combined H1/H2 and standalone H1/H2(what if both trigger – is the NW receiving duplicated reports?). From our perspective, new event is unnecessary, the joint use of the height-dependent condition and RSRP/RSRQ/SINR-based condition could based on NW configuration. For example, introduce an indication in the MO for the combination, if a UE receives the MO, the UE reports the joint measurements result, otherwise UE reports separate measurement result.
Proposal 5: It is proposed that new event is unnecessary, the joint use of the height-dependent condition and RSRP/RSRQ/SINR-based condition could based on NW configuration.
3 Conclusions
Based on the discussions mentioned above, in this contribution we provide some discussions on measurements reporting enhancements for NR UAV and have the following proposals:
Proposal 1: It is proposed that the network configures a timer or time threshold for the UAV UE to monitor that whether the measurement results meet the enter condition or leaving condition for a period of time to avoid unnecessary measurement reporting.
Proposal 2: For measurement reports limitation mainly due to reportOnLeave, following options could be considered:
· Option 1: Timer or time based solution 
· Option 2: A similar numberofTriggeringCells solution
· Option 3: Just extend the numberofTriggeringCells function directly
Proposal 3: It is proposed to discuss the user consent for location reporting in connected mode at the starting point for UAV and involve SA3 as early as possible to avoid not being able to resolve the issue well in the end.
Proposal 4: RAN2 can study whether it is required to introduce additional enhancement of the L1/L2 handover or virtual flying cell for UAV taking the UE’s trajectory into account.
Proposal 5: It is proposed that new event is unnecessary, the joint use of the height-dependent condition and RSRP/RSRQ/SINR-based condition could based on NW configuration.
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