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Discussion and Decision
1 Introduction
At RAN2#73 meeting, it was agreed that the existing RRM measurement cannot be used to guarantee timely trigger [1]. And although at last meeting, we have the conclusion that how to limit unnecessary triggers/trigger misuse e.g. by defining new measurements or new test cases should be left to the WI phase. Considering that this issue is an essential procedure for both FDM and TDM scheme, possible solutions, especially if defining new measurements, should be discussed as early as possible.
2 Discussion
2.1 The existing methods for triggering the indication
DL measurement correlated to ISM transmission
In this method [2], 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

[3] points out that traditional RRM measurement used for trigger is improper and that trigger should be kept as UE implementation. Although the UE implementation seems an expedient, it is still not accurate and would lead to missing reporting and unnecessary reporting. Also, it is difficult to control and would need numerous test scenarios.
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), not all of the sampling points for RSRQ overlap with ISM TX. Based on the analysis in section 2.1, it is clear that DL measurement correlated to ISM transmission can fix the problem of missing reporting. 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 give a new measurement, in which subframes/radio frames are grouped into different subsets, showed in Figure 1 (c). UE performs measurement on different subsets respectively to avoid cross average, which solves the problem of missing report. The measurement report contains measurement results of all the subsets and some assistance information about the relativity of all the subsets. Network could get the panoramic view of the situation UE are undergoing through the special measurement report.
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Figure 1 Comparison of three measurement methods

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 yellow subframes. The sampling points of yellow subframes would suffer IDC interference and the interference from neighbouring cell. On the other side, the sampling points of 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 yellow subframes belong to Subset 1, the green subframes belong to Subset 2. Figure 1 (d) shows the subsets when LTE and BT co-exist.
Thanks to the measurement on the different subsets, 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. For example, if the network decides the interference is tolerant, it could ignore the indication and do not respond to the UE and the third aspect above is averted. 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.
Based on the analysis above, we sincerely ask RAN2 to discuss taking this new measurement (i.e.grouped measurement) for limiting unnecessary/trigger misuse.

Proposal: We sincerely ask RAN2 to discuss taking this new measurement (i.e. grouped measurement) for limiting unnecessary triggers/trigger misuse.
3 Conclusion 
Based on the analysis above, we propose that:

Proposal: We sincerely ask RAN2 to discuss taking this new measurement (i.e. grouped measurement) for limiting unnecessary triggers/trigger misuse.
4 Reference
[1] RAN2 meeting notes 25Feb 1700.doc
[2] R2-111099
LTE DL Measurement for Trigger
MediaTek
[3] R2-111274 Relevance of measurement as trigger to indicate ISM interference to eNB
Samsung
[4] R2-111000 Futher discussion on FDM approach for In device coexistence
ZTE
[5] R2-111759 TR36.816 v1.2.0











































































� Note: Here we assume that the measurement sample of LTE is on the CRS of the first symbol of a subframe.
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