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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#101 meeting, potential measurement enhancements were discussed and following conclusion is reached
Introduce new measurement event/modify existing measurement events for interference detection
In this contribution, potential measurement enhancements for aerial UE will be discussed.
2. Discussion
During study item phase, it was identified for UE-based solution for interference detection enhancements, existing measurement reporting mechanism can be enhanced to better enable interference detection, e.g., by defining new events, enhancing triggering condition and including further measurement results in the report [2]. In following sections, section 2.1 is discussing the potential enhancements for measurement event triggering, and section 2.2 is discussing including further measurement results in the report.
2.1 Enhancements for measurement event triggering

During RAN2#101 meeting, two main solutions are discussed which is as following
1. Multi-cell trigger scheme [3]
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[4]: additional limit condition which can be used for all event trigger

2. RSRP summation scheme [5]: by introducing new event trigger, or additional limit condition, to reduce the measurement report frequency for interference detection
By the first solution, which is multi-cell trigger scheme, the measurement report will not be sent whenever ONE cell satisfies the event, but instead after a configured number of cells satisfy the event. By such solution, measurement report trigger number can be reduced for all kinds of event trigger measurement report, but for interference detection there exists the problem that the measurement report shows there has larger interference but cannot be transmitted to eNB because of the number of applicable cells does not reach the required threshold at the same time. 

By the second solution, which is RSRP summation scheme, a new trigger event or additional limitation is suggested to be introduced, to sum the measurement results of the neighboring cells to trigger the UE sends measurement report to the network. Such solution can sum the total power from all measured neighbor cells, when the sum of the power exceed the configured threshold, as well as each measured neighbor cell result is exceed the configured threshold, the measurement report will be triggered. 
For example, for the new measurement event trigger, it can based on event A4 and can be defined as following
Condition 1: 
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 (Neighbour cell measurement results exceed a threhsold)
Condition 2: [image: image3.png]% Mn > Threshipeer ference



 (Sum of neighbour cell measurement results exceed a threshold)
When the measurement results fulfill both above conditions, the measurement results can be reported. On the other hand, condition 2 can exist as the additional trigger which can be used for multiple event trigger. 
The sum of the power will reflect the interference situation more directly, and such solution has no issue that resides in multi-cell trigger scheme. The solution can reduce the measurement report trigger number but the reported cell number still very large if measured cells are all reported. To control the number of reported cell number, it can be defined that only those cells whose RSRP fulfill a configured threshold can be reported, and these cells are more valuable for doing interference mitigation by serving cells because of high interference.
Observation 1: By RSRP summation scheme, for interference detection, measurement results can be reported precisely and measurement report frequency can be reduced effectively.

Proposal 1: For interference detection purpose, the sum of measurement results exceeding the configured threshold can be introduced as the condition for new measurement trigger event or existing measurement trigger event
2.2 Potential enhancements for including further measurement results
Currently one measurement report is limited to contain maximally 8 cells results [6]. Thus, frequently measurement report will be happened which will result in signaling overhead and power consumption. To solve such problem, extension of current measurement schemes is needed, and following enhancement can be considered
· Extend max number of cells in one measurement report
Extension for max number of cells in one measurement report

Max number of cells that in one measurement report can be extended, then one measurement report can contain more cell’s results so that measurement report number can be decreased. Such extension can be realized by defining a new parameter e.g. maxCellReport-aerial-r15 which could has larger value than legacy maxCellReport. And new parameter can only be configured for aerial-capability UEs or UEs in airborne states. Such method can avoid the impact on legacy UE, since legacy parameter maxCellReport is widely used for reported cell number, CSI-RS resources and inter-RAT measurement reports. Following pick up the usage of maxCellReport in current specification [6].
	CRS-AssistanceInfoList-r11 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11

CRS-AssistanceInfoList-r13 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r13

MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA 

MeasResultCSI-RS-List-r12 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCSI-RS-r12

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultUTRA 

MeasResultListGERAN ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultGERAN 

MeasResultListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCDMA2000

MeasResultListWLAN-r13 ::=

SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultWLAN-r13

–
ReportConfigEUTRA

maxReportCells





INTEGER (1..maxCellReport),

–
ReportConfigInterRAT


maxReportCells





INTEGER (1..maxCellReport),


Proposal 2: Extended max number of cells in one measurement report can be realized by defining a new parameter e.g. maxCellReport-aerial-r15 which has larger value than legacy maxCellReport
3. Conclusion

In this contribution, we discuss the potential enhancement for measurement triggering and report mechanism, and have following observation and proposals
Observation
Observation 1: By RSRP summation scheme, for interference detection, measurement results can be reported precisely and measurement report frequency can be reduced effectively.

Proposals

Proposal 1: For interference detection purpose, the sum of measurement results exceed the configured threshold can be introduced as the condition for new measurement trigger event or existing measurement trigger event
Proposal 2: Extended max number of cells in one measurement report can be realized by defining a new parameter e.g. maxCellReport-aerial-r15 which has larger value than legacy maxCellReport
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