[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #101	R2-1802666
Athens, Greece, 26 Feb- 2 Mar 2018                                                 

[bookmark: Source]Agenda item:	9.18
Source: 	Huawei, HiSilicon
Title: 	Discussion on enhancement of measurement reporting mechanism
[bookmark: DocumentFor][bookmark: OLE_LINK4]Document for:	Discussion
Introduction
In RAN#78 meeting, a new work item on “Enhanced LTE Support for Aerial Vehicles” was approved for Rel-15 [1], and one key enhancement to support improved mobility performance and interference detection is in the following areas:
	· Enhancements to existing measurement reporting mechanisms such as definition of new events, enhanced triggering conditions, mechanisms to control the amount of measurement reporting.


In this contribution, we further discuss the enhancement for measurement report mechanism regarding to the increased number of strong neighbour cells and frequent reporting. 
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As drone UE flying at altitude, it can detect more neighbour cells. Because the transmission channel is line of sight without obstructions that may block the signal, and the path loss only depends on the distance between eNB and UE, it is possible that most of these neighbour cells are strong interfering cells. And then the drone UE could trigger measurement reporting frequently due to these interfering cells, e.g. event A4. Based on the specification, the measurement report should include the best neighbouring cells up to maxReportCells. Hence, this will result in more neighbor cells of the drone UE triggering the measurement report for the same measID than those of a regular ground UE. However, due to the limited neighbour cell number, i.e. 8 neighbour cells at most, the other neighbour cell may not be included in measurement report only if the leaving condition applicable for this event is fulfilled for the top best cells. So one extreme case is that one cell triggered the measurement report, but its RSRP is lower than the top maxReportCells cells, and then the measurement result of this neighbour cell will not be included in measurement report. Therefore, there are two issues to be resolved:
Issue 1: More triggering cell included in the measurement report 
Issue 2: frequent measurement report triggering
To handle the issue 1, and make sure the trigger cell should be included in measurement report, we propose:
Proposal 1: enlarge the value of maxReportCells to accommodate more neighbor cells of a drone UE fulfilling the event triggered reporting condition.
DCM has proposed a solution to handle this issue 2 [1], in which the reporting is triggered if the entering/leaving condition is fulfilled only when multiple applicable cells have met the event triggering criteria. This can reduce the trigger number to a certain extent, but 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: introduce a minimum number of cells to trigger an event reporting to mitigate frequent reporting.
Proposal 3: a maximize time delay after the first cell triggering measurement report can be set to restrict the waiting time for timely measurement report transmission.
To reduce the trigger number of measurement report, eNB can configure different values for time to trigger which can be used depending on drone UE altitude. In that case when UE is flying above eNB it can use a long time-to-trigger to tolerate the fluctuation of radio link quality of neighbour cells. And when the drone lowers down the height until under the eNB, it can use a normal value of time to trigger as illustrated in Fig.2.


Fig.2 different time to trigger depending on altitude
Proposal 4: different values of time-to-trigger can be configured to a drone UE depending on its altitude.
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By analysing the measurement issues for drones we have the following proposals:
Proposal 1: enlarge the value of maxReportCells to accommodate more neighbour cells of a drone UE fulfilling the event triggered reporting condition.
Proposal 2: introduce a minimum number of cells to trigger an event reporting to mitigate frequent reporting.
Proposal 3: a maximize time delay after the first cell triggering measurement report can be set to restrict the waiting time for timely measurement report transmission.
Proposal 4: different values of time-to-trigger can be configured to a drone UE depending on its altitude.
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