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Introduction
In RAN2#101 meeting, potential measurement enhancements for aerial UE were discussed and the following agreement were made.
=>	Introduce new measurement event/modify existing measurement events for interference detection
In RAN2#101bis meeting, a new trigger of measurement report based on height was agreed:
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.
But for the trigger design for reducing measurement reports, there is still no much progress. In this paper we further discuss some candidate solutions, and propose to introduce the joint triggering mechanism. And the contents had been updated based on the latest progress.
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According to [1] several solutions are classified into measurement reporting enhancement with new events, and they are represented as follows:
S2:
A new signaling events relying on RSRP and RSRQ measurements (see R2-170866 for details)
S18:
The proposal for the new event is to define an event that would only triggered a MR when the triggered cell satisfying the event is equal to N (N>1).
S26:
It would be beneficial that measurement reports are triggered when the signal strength conditions resemble the airborne UE situation. For example, an airborne UE would likely see more cells with similar signal strength and an airborne UE would likely see more far away cells than a ground UE due to the difference in propagation conditions. Thus, for example, UE could trigger measurement report of e.g. X number of cells have signal strength above -90dBm and below -70dBm. Another possibility is to trigger report when UE sees certain cells, e.g. certain configured far away cells.
S2 Analysis
S2 proposes a measurement event relying on RSRP and RSRQ, and it is based on the observations that the downlink interference increases when a UE moves up in height and the RSSI for terrestrial users depends a lot on the location in the cell. In [2] measurement results are derived in real commercial LTE networks for two different locations and two different LTE network operators, then points are plotted by ΔRSRP and RSSI. And based on these results [2] makes the assumption that the points belonging to airborne UEs can be separated from the points belonging to terrestrial UEs by a separation line. So airborne UEs can be separated from terrestrial UEs by defining a separation line based on ΔRSRP and RSSI. Accordingly a new measurement event can be introduced when a UE “cross” the line, e.g. when a UE is assumed terrestrial and then its RSRP is lower than the separation line.
We notice that the measurement are performed in rural locations in which less buildings and obstacles exist, the air condition seems much “clean”, so the separation line could be obvious. And if the separation line can be also clear in UMa scenario still need to be proven by real field test, so we could not determine if S2 is effective in all scenarios. 
Observation 1: the effectiveness of S2 still need to be proven, e.g. for UMa scenario.
Secondly for optimal performance the parameters of separation line need to be set differently for different area’s/cells, and a training process seems necessary and unavoidable. So extra field measurement has to be performed to collect training set, even for each cell, after the parameters are estimated the separation line can be drawn. 
Observation 2: extra field measurement has to be performed for S2 to draw separation line, even for each cell.
S26 Analysis
For the possibility that UE sees certain far away cells, it seems unnecessary to design a new event because the neighbor cell can be listed in measurement report if its signal strength is high enough. And the “far away cell list” may change according to the UE’s location, so it cost extra signaling to indicate the modification of “far away cell list”. On the other hand, all UEs need to receive this kind of information for airborne UE identification, it cost extra power consumption for the terrestrial UEs.
Observation 3: it cost extra signalling overhead to indicate the modification of “far away cell list” for S26, and it cost extra power consumption for the terrestrial UEs to receive the “far away cell list”.
S18 Analysis
Using the existing measurement reporting mechanism, the number of measurement reports may be high in the case of UAV UE. In [1] DCM propose to define a new event which only triggered a MR when the triggered cell satisfying the event is equal to N (N>1). In fact it is an enhancement for trigger condition, not a new event. We think this modification is necessary, and it can apply for all available measurement events, instead of introducing a new dedicated event.
Observation 4: it is necessary to introduce a minimum number of cells to trigger an event reporting to mitigate frequent reporting.
Observation 5: the enhancement for trigger condition can be applied for all available measurement events.
[bookmark: _GoBack]Based on the analysis above the introduction of new measurement events seems premature because some details are still FFs, and the information provided by new events has already been available in current measurement report or can be deduced by eNB, so it is also unnecessary to introduce a new event. But no matter if new event is needed, we still observe the issue of frequent reporting which can lead to early handover and following high HOF and PingPong handover rate. Due to fragmented aerial coverage each cell may only has separated coverage area in different heights. So immediate handover following an early event A3 report may not be a good idea. Instead longer waiting time, e.g. setting a minimum number of cells to trigger an event reporting, may be applied to tolerate rapidly changed air channel and reduce unnecessary signaling overhead because of frequent reporting. In this way a more suitable target cell can be chosen based on a more stable measurement result, which can improve the mobility performance. 
Observation 6: immediate handover following an early event A3 report can lead to early handover and following high HOF and PingPong handover rate.
So we have the following proposal:
Proposal 1: introduce a minimum number of cells to trigger an event reporting to mitigate frequent reporting.
There may be one case in which the number of applicable cells does not reach the required threshold at the same time, so the measurement report may not be transmitted in time. In addition to the aforementioned solution, a maximize delay restriction should be applied to guarantee a timely report as illustrated in Fig.1. A timer can be started when one cell fulfils the entering/leaving condition, if the timer expires the measurement report should be triggered no matter how many cells fulfilled the condition.


Fig.1 Timer for max measurement report delay
Proposal 2: a maximum time delay after the first cell triggering measurement report can be set to restrict the waiting time for timely measurement report transmission.
Proposal 3: the measurement report will be sent when the delay timer expires and at least one neighbour cell still fulfils the enter condition.
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In this paper we further discuss the necessity of the new measurement events, and we have the following observations:
Observation 1: the effectiveness of S2 still need to be proven, e.g. for UMa scenario.
Observation 2: extra field measurement has to be performed for S2 to draw separation line, even for each cell.
Observation 3: it cost extra signalling overhead to indicate the modification of “far away cell list” for S26, and it cost extra power consumption for the terrestrial UEs to receive the “far away cell list”.
Observation 4: it is necessary to introduce a minimum number of cells to trigger an event reporting to mitigate frequent reporting.
Observation 5: the enhancement for trigger condition can be applied for all available measurement events.
Observation 6: immediate handover following an early event A3 report can lead to early handover and following high HOF and PingPong handover rate.

So we propose:
Proposal 1: introduce a minimum number of cells to trigger an event reporting to mitigate frequent reporting.
Proposal 2: a maximum time delay after the first cell triggering measurement report can be set to restrict the waiting time for timely measurement report transmission.
Proposal 3: the measurement report will be sent when the delay timer expires and at least one neighbour cell still fulfils the enter condition.
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