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1	Introduction
At RAN2#102 [1] it has been agreed to support N > 1 cells triggering the event for interference detection, including various related details, such as reporting on leave or whether to send subsequent reports when the number of cells remains above N. The following agreement reflects what kind of implementation specifics were agreed to be adopted:
	5	Choose option2 in R2-1808808 for triggering based on number of cells. (TP2 as baseline).  



As a result of this decision, variant 2 from [2] has been chosen for implementing in the standard [3]. It has been described in [2] as follows:
	Option 2: N cells TTT expires at the same time, the UE sends measurement report
	- enter condition: number of cells TTT expires >= N
	- exit condition: number of cells TTT expires < N



This paper provides evaluation results showing how does the reporting implemented in line with this approach behaves and suggests how it may be corrected. A related Change Request has been also submitted in [4].
2	Discussion
2.1	Details of numberOfTriggeringCells, a4-a5-reportOnLeave and their joint behaviour
The number of cells that should jointly meet the event entry condition is used as follows: 
· If the number of cells in the cellsTriggeredList is larger or equal to numberOfTriggeringCells, those cells should be included in the measurement report for this configured measurement
While a4-a5-reportOnLeave has been used in the specification according to such principle:
· If a4-a5-reportOnLeave is configured and set to TRUE for event A4 or event A5 in the report configuration, UE reports the current cellsTriggeredList
It effectively means the first report will occur at the time when numberOfTriggeringCells (larger than 1) fulfills the event reporting criteria, whereas any subsequent reporting may happen only if any of the cells that triggered the event, cease to fulfill previously met condition.  
2.2	Evaluation of enhanced reporting for interference detection
To verify how such measurement and reporting scheme would work in practice for UAV UEs, we have investigated the DL interference in the rural environment with the numberOfTriggeringCells set to 4 for LTE measurement event A4 (i.e. Neighbour becomes better than threshold). The threshold was set to -50 dBm. The blue curve in Fig. 1 represents the interference estimate, based on 20 strongest interferers. Green circles in Fig. 1 represent the reporting according to the agreed behavior. During 300 seconds there are 98 reports sent, out of which 86 are due to “reportOnLeave”. It implies that when the interference actually increases (numberOfTriggeringCells cells or more exceed -50 dBm threshold of DL RSRP), just 12 reports occur (i.e. ~12% of the total number of reports). 
[image: ]
[bookmark: _Ref521079101]Fig. 1. DL interference encountered by UAV UEs and report triggering when numberOfTriggeringCells = 4 for LTE Event A4
Red crosses in Fig. 1 represent measurement reporting including the case when the number of cells goes above numberOfTriggeringCells. As expected, the number of reports increases to the total of 177 reports within the 300 seconds of observation. More than half of the reports are sent due to fulfilling the event entering criteria, 85 reports are sent “on leave”. 

This large imbalance in the number of reports sent when the number of interfering cells increases compared to the reportOnLeave case shows that perhaps the decision to adopt Option 2 from [2] was a bit premature. RAN2 may consider whether this behavior may be corrected, assuming that it was not intended to get just a couple of reports when the DL interference starts to become a serious issue, while a genuine “storm” of reports is sent when the situation in fact gets better. 

Observation 1: [bookmark: _Ref521307450]Currently specified behavior is prone to a large imbalance between the amount of reports when the DL interference increases and the number of reports when it decreases (reportOnLeave)

Proposal 1: [bookmark: _Ref521307464]RAN2 is asked to adopt the associated Change Request in [4]. 

[bookmark: _GoBack]Taking such a step may obviously cause a new issue that would have be mitigated, namely the excessive reporting. To combat this potential signaling overhead, RAN2 may consider introducing a precaution in the form described in [5], submitted to RAN2#102 meeting (May 2018) and also merged into the CR submitted to RAN2#103 [4].

Proposal 2: [bookmark: _Ref521307483]To avoid excessive signaling and reporting, RAN2 is asked to consider a prohibit timer, as described in [5] and proposed also as a part of [4].
3	Conclusion
This paper was aimed at discussing important corrections to measurement reporting for UAV UEs detecting the DL interference. As a result, the following observations and proposals were made:
Observation 1: Currently specified behavior is prone to a large imbalance between the amount of reports when the DL interference increases and the number of reports when it decreases (reportOnLeave).
Proposal 1: RAN2 is asked to adopt the associated Change Request in [4].
Proposal 2: To avoid excessive signaling and reporting, RAN2 is asked to consider a prohibit timer, as described in [5] and proposed also as a part of [4].
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