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1. Introduction

In RAN#78 meeting, new WID for aerial is approved [1]. One of the objectives for measurement enhancement is as following
	The objective is to specify the following improvements for enhanced LTE support for aerial vehicles.  Note: Enhancements are built on existing mobility mechanisms and these mechanisms may be enhanced if identified to be needed.

· Specify enhancements to support improved mobility performance and interference detection in the following areas [RAN2]:

· Enhancements to existing measurement reporting mechanisms such as definition of new events, enhanced triggering conditions, mechanisms to control the amount of measurement reporting.


In RAN2#101b meeting, potential measurement enhancements were discussed and following conclusion is reached
Introduce the number of triggered cells for interference detection for UAV UE. FFS the sum of RSRP.
In this contribution, remaining issues for measurement enhancements for aerial UE will be discussed.
2. Discussion
During RAN2#101b meeting, number of triggered cells for interference detection was agreed for measurement enhancement. In following sections, remaining issues for number of triggered cells is discussed. As well as the discussion on the necessity of sum of RSRP
2.1 Remaining issues for number of triggered cells
For number of triggered cells for interference detection, several issues were listed after the email discussion, which as below:
1. How event for number of cells is fulfilled? One option is each cell needs to fulfill threshold for TTT, a variant is that less than number of cells need to fulfill threshold for TTT

2. Support for reportOnleave for event for number of cells
Although number of triggered cells were agreed, the entering condition and leaving condition is not so clear as listed in above sub-bullet 1. For entering condition, because of independent TTT and channel quality for each neighbor cell, it is hardly that the number of cells are fulfill the entering condition for each cell at the same time. This is illustrated by the following figure
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Figure 1 Example for number of triggered cells (N=3)
From above figure, we could see that it is hardly that multiple cells fulfill the threshold simultaneously. To maximally reuse existing measurement trigger event mechanism, it is better to have separately TTT for each cell, and the entering condition for number of triggered cells is then to count the accumulated number of cells that has pseudo trigger, which means the cell is fulfilled the threshold and corresponding TTT is expired. 
Proposal 1: For number of triggered cell, TTT is per cell running
Proposal 2: Entering condition for number of triggered cell is to count the accumulated cell number that fulfilled the threshold and corresponding TTT is expired
Based on above proposal, event will be triggered when accumulated cell number that fulfilled the threshold and corresponding TTT is expired is equals to N. Then, if the measurement results for some cell is below the threshold, and accumulated cell number is less than N, then leaving condition is fulfilled. 
Proposal 3: Leaving condition for number of triggered cell is that accumulated cell number that fulfilled the threshold and corresponding TTT is expired is less than N
Currently, reportOnLeave is supported for some trigger event, e.g. a3, a6, c1, c2 [2]. When leaving condition fulfilled, report the measurement results may help for mobility handling, Scell management etc. But for interference detection, measurement report when leaving condition fulfills is not so necessary.
Proposal 4: for number of triggered cell condition, reportOnLeave is not supported.

2.2 Necessity discussion for sum of RSRP
Sum of RSRP and number of triggered cell can both apply to interference detection. However, these two solutions have different design principle
· Number of triggered cells focus on how many cells exceed the interference. If the cell number is small, then eNB will take no action and the number of triggered measurement report is reduced. On the other hand, in some case eNB cannot take interference control for both aerial UE and neighbor cells. Such principle determines that number of triggered cells cannot take fully interference control for aerial scenario.

· Sum of RSRP focus on interference itself, when the interference exceed the threshold, eNB will take action for interference control, otherwise, there has no need to do interference control.
The design principle of number of triggered cells is doomed to use a suitable threshold for cell number finally, so that the negative impact can be minimized:
· If we set small cell number threshold, then the measurement report triggering is not reduced for aerial scenario, which will results in much more measurement report from aerial UE compared with terrestrial UE. 

· If we set large cell number threshold, then there will lose more opportunity for eNB to take interference control, which will results in higher interference both from/to aerial UE.

Thus how to set the suitable cell number threshold is the most difficult part of number of triggered cells. Of course such difficult problem do not need to be specified and do not need specification work. However, this difficult problem anyway needs to be solved, and actually this problem is left for operator network optimization phase, which burdens operator network optimization work. Besides, consider the complex deployment scenarios and deployment scenario is continued update because of e.g. base station site update or city construction, for operators, such work is more burdens than imagination. Before the suitable threshold is found, the network needs to experience unstable state for interference control. Considering that the aerial UE number is not so much as terrestrial UE, such convergence phase could be very long.
On the other hand, threshold for interference settings is not so difficult since it is not impact by deployment scenario or update of deployment scenario. The threshold for interference is always known by eNB, which is to determine when the interference control take effect, even there has no trigger condition for sum of RSRP. And such threshold can be same for all kinds of scenarios.
During the online discussion in RAN2#101b meeting, some companies commented that measurement based on RSRQ or CSI-RS could also achieve the same effect as sum of RSRP. Actually this is not so true based on following two observations:

· In LTE, CSI-RS based event e.g. C1 and C2, can only measure RSRP of CSI-RS. Thus cannot measure interference and trigger the event

· Using RSRQ for specific event, cannot differentiate whether the low RSRQ is caused by the interference or by the weak serving signal. 

Thus we could see that currently in LTE, there has no trigger event is based on solely interference. Sum of RSRP is such kind of trigger condition, and meanwhile, sum of RSRP can reduce the measurement trigger number by filtering un-necessary measurement report for interference control.
Proposal 5: Introduce sum of RSRP for interference detection.
3. Conclusion

In this contribution, we discuss the remaining issues for number of triggered cells and necessity of sum of RSRP, and have following proposals
Proposals

Proposal 1: For number of triggered cell, TTT is per cell running
Proposal 2: Entering condition for number of triggered cell is to count the accumulated cell number that fulfilled the threshold and corresponding TTT is expired
Proposal 3: Leaving condition for number of triggered cell is that accumulated cell number that fulfilled the threshold and corresponding TTT is expired is less than N
Proposal 4: for number of triggered cell condition, reportOnLeave is not supported.

Proposal 5: Introduce sum of RSRP for interference detection.
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