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1 [bookmark: _Ref272754064]Introduction
During last RAN#53 meeting, the WI phase of IDC is agreed to start. And one of the objectives in WI phase is “investigate the possibilities of defining new measurements or new test cases to ensure timely trigger as well as limit unnecessary triggers/trigger misuse”. In this contribution, we analysis the existing methods and give a new measurements method for triggering the indication.
2 Discussion
2.1 The existing methods for triggering the indication
DL measurement correlated to ISM transmission
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In this method [1], the samples of physical layer are all on the subframes which are interfered by ISM radio transmission. The good side is that it guarantees the on-going harmful interference on the frequency would be surely discovered, which solves the missing reporting problem of traditional RRM measurement. But this reflects the partial interference situation UE are experiencing. If the severe interference just occurs on those measured subframes, and which are infrequent, this measurement would lead to unnecessary reporting.
UE implementation
[2] points out that traditional RRM measurement used for trigger is improper and that trigger should be kept as UE implementation. For example if LTE and ISM are both working and their frequency separation is lower than some threshold, indication will be triggered. Although this method is simple, it may not be accurate and would lead to missing reporting and unnecessary reporting. Also, it is difficult to control the UE behavior and may need numerous test scenarios.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]More frequent LTE measurements
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The general idea of this method is UE performs measurements more frequently when the ISM is turned on [3]. More frequently sample of PHY layer is more likely to sample on the interfered subframes but we doubt its final measurement results could not reflect the IDC interference concerning the PHY layer filter and L3 filter. Besides, high power assumption caused by this method is a problem.
2.2 Introduction of a new measurement
The reason why traditional RRM measurement, especially RSRQ measurement, cannot guarantee timely trigger lies in that the subframes interfered and non-interfered by ISM radio are averaged together, which would lead to miss reporting in some cases [4], as showed in Figure 1 (a). Based on the analysis in section 2.1, it is clear that DL measurement correlated to ISM transmission can fix the missing reporting problem mentioned above. But unfortunately it will bring another problem - unnecessary reporting. As showed in Figure 1(b), the corrupted subframes are sporadic, which may not affect the LTE Rx too much. And the most significant consequence of this method is the network would do the unnecessary interference avoidance steps according to the measurement result.
In order to reflect the interference on the serving-frequency from ISM radio and avoid the unnecessary reporting, here we introduce a new measurement which could be called Grouped Measurement. In Grouped Measurement, after sampling of PHY layer, filter process should be done respectively on each subset, as showed in Figure 1(c) and (d), which could avoid cross average and solve miss reporting problem. The measurement report contains results of all the subsets and some assistance information about the relativity of all the subsets, for example proportion of number of subframes/radio frame in each subset. Therefore network could get the panoramic view of the situation UE are undergoing through the special measurement report. Here sampling of PHY layer could remain to UE implementation.


Figure 1 Comparison of three measurement methods[footnoteRef:1] [1:  Note: Here we assume that the measurement sample of LTE is on the CRS of the first symbol of a subframe.] 

The subsets should conform to some grouping rules:
· Subframes/Radio frames in the same subset have similar interference level
· Subframes/Radio frames in different subsets have different interference level
Examples of the subsets are showed in Figure 1 (c) and Figure 1 (d). In the Figure 1(c), LTE and WiFi co-exist in the device. If DL subframe of LTE meets with the WiFi Tx packet, it may be corrupted by WiFi transmission, such as the red subframes. The sampling points on the red subframes would suffer IDC interference and the interference from neighbouring cell. On the other side, the sampling points on the green subframes just would suffer the interference from neighboring cell. So following the grouping rules, in this example showed in Figure 1 (c), there could be two subsets, and the green subframes belong to Subset 1, the red subframes belong to Subset 2. Figure 1 (d) shows an example of subsets when LTE and BT co-exist.
Thanks to the Grouped Measurement, missing reporting due to cross average can be avoided. Through controlling thresholds and/or offset of the trigger event, unnecessary reports could be limited. Even if there might still be unnecessary report, since the network knows the relativity of all the subsets, it can make more reasonable decision about whether IDC interference avoidance procedure should be done. For example, if the network decides the interference level and frequency are low, it could ignore the indication and do not respond to the UE. The unnecessary FDM or TDM solution would not be done.
Theoretically this new measurement can also be further applied to the scenario 3: on-going interference on non-serving frequencies given in [5]. The trigger for Scenario 1 and 3 can be integrated.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Based on the analysis above, we sincerely ask RAN2 to discuss taking this new measurement as a candidate solution for limiting unnecessary/trigger misuse.
Proposal: We sincerely ask RAN2 to discuss taking Grouped Measurement as a candidate solution for limiting unnecessary triggers/trigger misuse.
3 Conclusion 
Based on the analysis above, we propose that:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal: We sincerely ask RAN2 to discuss taking Grouped Measurement as a candidate solution for limiting unnecessary triggers/trigger misuse.
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