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1 Introduction
For the past meetings, RAN2 have been discussing CSI-RS measurement framework, and recently the active discussion have been made in [1]. In this paper, we look at the issue of redundant measurement report triggering that may happen if we introduce the reportOnLeave for event C1 and/or C2, and propose a simple solution to remove such a redundant reporting. 
2 Discussion
In the email discussion [1] many companies express their preference to the event C1 and C2 over other proposed events. 

Event C1: CSI-RS resource becomes better than threshold
Entering condition: 
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Leaving condition: 
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The variables in the formula are defined as follows:
· Mcp is the measurement result of the target CSI-RS resource (dBm for CSI-RSRP). 

· Hys is the hysteresis parameter for this event (dB)

· Thresh is the offset parameter for this event (dB)

Event C2: CSI-RS resource becomes offset better than the best CSI-RS resource in the CRM
Entering condition: 
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Leaving condition: 
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The variables in the formula are defined as follows:

· Mcp is the measurement result of the target CSI-RS resource (dBm for CSI-RSRP). 

· Mrp is the measurement result of the strongest CSI-RS resource (dBm for CSI-RSRP).

· Hys is the hysteresis parameter for this event (dB)

· Off is the offset parameter for this event (dB)

Many companies also agree that the reportOnLeave needs to be applied to the event C1 and event C2. 

In the following, we look at the issue of redundant measurement report triggering that may happen if we introduce the reportOnLeave for event C1 and/or C2.
Figure1 shows an example to see the issue. In this figure, the event C1 and event C2 are configured to the UE. For simplicity, the Thres is not shown in this figure. 
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Figure1. UE configured with event C1 and C2, for which of both reportOnLeave is applicable. 
(MR: Measurement Report)
Figure1(a) – First round of measurement report evaluation (initial reporting)
MR_C1_enter: 
At the first round of measurement report evaluation as shown in the Figure1(a), UE applies event C1. Here the CSI-RSs {a},{b},{c} are above the C1_thres, and therefore measurement report including the quality of {a}{b}{c} is triggered by the entering event of C1. 
MR_C2_enter: 
At the same round of the measurement report evaluation in the Figure1(a), the UE also applies event C2. Here, the CSI-RSs {b},{c} are within C2_Thres of the best CSI-RS{a}, and therefore measurement report including the quality of {a},{b},{c} is triggered by the entering event of C2.
Note that it is by change that the reported CSI-RSs for event C1 and C2 are the same in this example, and for the different set of Thres for C1 and C2 and for the different profile of measured CSI-RS results, the reported content triggered by C1 and C2 can be different respectively. 
Figure1(b) – Second round of measurement report evaluation (subsequent reporting)
Now look at the example of Figure1(b) that shows the second next round of measurement report evaluation. Here the measured quality of {a},{b}, {c} degrade whilst the measured quality of {d},{e} increase, compared to the first round of measurement report evaluation. The UE applies event C1 and C2 for these measured results. 
MR_C1_enter: 
During the evaluation of C1, the CSI-RS {d},{e} are the CSI-RSs that newly satisfy the entering condition of event C1, and the presence of such new CSI-RS meeting the entering condition triggers measurement report including the quality of CSI-RS {d},{e}, {a}.

MR_C1_leave: 
On the other hand, the CSI-RS {c} that previously met the entering condition of the event C1 (so must be included in the CSI-RSTriggeredList, if this list is used) is now satisfying the leaving condition of the event C1. This also triggers measurement report, if reportOnLeave is configured on this event, that includes the quality of CSI-RS {d},{e},{a}. 
MR_C2_enter: 
During the evaluation of c2, the best CSI-RS is changed from {a} to {d}, and the new CSI-RSs {e} meets the entering condition of event C2. So this will trigger measurement report including the quality of CSI-RS {d},{e},{a}, {d} that are all within the Thres_C2 of the best CSI-RS {d}. 
MR_C2_leave: 
On the other hand, the CSI-RS {c} that previously met the entering condition of the event C2 (so must be included in the CSI-RSTriggeredList, if this list is used) is now satisfying the leaving condition of the event of C2. This also triggeres measurement report, if reportOnLeave is configured on this event, that includes the quality of CSI-RS {d,e,a,b}. 

As shown in the example of Figure 1(b), four measurements are triggered, but two of them are redundant in that the reported contents are the same as others. Then it should be also asked what the benefit is of triggering such redundant measurement reports?

In our view, the root causes of the redundant reporting seem to be that:
· 
1) reportOnleave is applicable for event C1 and C2. Note that for event Ax, the reportOnLeave is applicable for only A3 and A6, where independent reporting upon meeting entering/leaving condition is quite essential. 

· 
2) The triggering of measurement report is independent for entering condition and leaving condition even when the measured results meet the both entering and leaving condition of the same event. Then, to prevent the redundant measurement report triggering, we propose the following: 

Since the reportOnLeave for event C1 and C2 is agreed useful, we cannot workaround the root cause 1). However the root cause 2) can be removed, if UE sends only one measurement report, rather than sending two measurement reports when the measured results meet both entering and leaving condition of the same event. So we propose:
Proposal 1 For event Cx that defines both entering condition and leaving condition for which reportOnLeave is applicable, if measured results meet both entering and leaving conditions, the UE sends either of measurement report triggered by entering condition or measurement report triggered by leaving condition, but not both. 
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