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1   Introduction
Based on the outcome of the study stage for In-Device Coexistence (IDC), some discussion on the work item stage started at last RAN2#75Bis meeting, and the following agreements were achieved to further establish and confirm the work assumption with respect to the IDC indication mechanism and procedure [1]:  
2
The assumption is further that existing measurements and/or UE internal coordination can be used as a baseline to trigger the IDC indication.
3
The IDC mechanism should preferably trigger upon ongoing interference and not based on assumptions/predictions. 

However, there are still many open issues left to be addressed. In this paper, we discuss the following issues on IDC indication:

· How the UE evaluate the interference level;
· Interference threshold for triggering the indication;
· How the indication is transmitted;
2   Discussion
2.1   How does the UE evaluate the IDC interference level
It was concluded when ISM UL transmission interferes with LTE DL reception, existing RRM measurement cannot guarantee timely trigger of indication. Hence, one of the main issues is how the UE can timely trigger the IDC indication. We think the key of this issue is how the UE could evaluate the IDC interference level. 
For the case LTE UL transmission interferes with ISM/GNSS DL reception, as concluded in the study phase, the LTE measurements cannot be used to detect the problem and the details of the trigger(s) for the UE to report the problem will probably not be specified in 3GPP. So the only approach for the UE to evaluate the interference level is most likely to rely on the UE assessment. 

For the case ISM UL transmission interferes with LTE DL reception, the existing LTE measurement may be used for the UE to evaluate the IDC interference level. Depending on the usage scenarios (and even traffic models), however, the current measurement cannot always exactly detect and evaluate the IDC interference level, e.g. for the sparsely ISM transmission.
Companies proposed to introduce new measurement in order to measure the IDC interference. However, considering the diverse ISM usage scenarios and traffic models, it may be quite difficult to define the appropriate measurement configuration. Especially the new measurement may require complicated RAN4 work, while it still could not be applied to the case LTE UL transmission interferes with ISM/GNSS DL reception, and hence it may not be desirable. On the other hand, it seems simpler to use the existing measurements in combination with UE internal assessment to evaluate the IDC interference level and trigger the IDC indication, which are also applicable to both LTE and ISM interference cases.
Accordingly, the UE may have two approaches to evaluate the ongoing interference. In case there is no measurement configuration or the measurement is not applicable, the UE could evaluate the ongoing interference based on its assessment. In case there is available measurement configuration beforehand, the UE could evaluate the ongoing interference based on the relevant measurement, e.g. RSRQ and its internal assessment at the same time. It is up to UE implementation how the UE applies the measurement and its assessment.
Proposal 1: it is up to UE implementation on how to evaluate the interference level, e.g. measurement or internal assessment.

2.2   Interference threshold for triggering the IDC indication
With regard to the IDC indication, the current assumption is based on the ongoing interference. So the consequent issue is how to determine whether an indication should be trigger or not, i.e., to what extent the ongoing interference level arising which will lead the UE to send the indication?

A straightforward thought is to introduce an interference threshold, i.e., only when the ongoing interference level exceeds the pre-defined threshold, the UE could send the indication to the network. It is indeed beneficial that the UE behaviour could be clearly specified and the implementation complexity can also be reduced, especially if we may be in pursuit for a band-agnostic mechanism. 
However, as mentioned above, it would be very difficult to define and test such a threshold. Considering the potentially different usage scenarios, it may require different threshold accordingly, which seems not feasible to be exactly defined. At the same time, it would be almost impossible to test such a threshold. Besides, if we consider the UE hardware and software implementation, the potentially unnecessary triggers/trigger misuse still could not be totally avoided by this kind of threshold.
Even if such a threshold could be defined in the specification, it should only be used in UE and the eNB should not be involved.
Proposal 2: it is up to UE implementation on how to set the interference threshold，and the eNB should not be involved.

2.3   How is the IDC indication transmitted?
In past meetings the following options for signaling the IDC indication were presented:

-
New report;
-
CQI dummy values;

-
Dummy RSRP measurement; 
In [2], it is still FFS how this indication is transmitted (e.g. new report, CQI dummy values, dummy RSRP measurement, etc).  
“CQI dummy values” is only applicable to the currently used frequency. Considering RAN2 has agreed that the information should be provided about “unusable frequencies”. Therefore, the CQI dummy values approach is not applicable.

“Dummy RSRP measurement” may be used to indicate unusable frequencies. However, there are some restrictions:

1    Dummy RSRP measurement can only indicate configured frequencies. The UE cannot indicate the frequencies which are not in the measurement configuration.

2    Reusing current RSRP measurement might impact current RRM measurement behaviour. The UE cannot indicate the real interference situation of the indicated cell. It may be very difficult for the eNB to derive the right information from this kind  of RSRP measurement, which might impact the eNB judgement.

3    The UE can only report measurement results in case the special condition is satisfied. Therefore, if we want the UE to report all unusable frequencies, we have to define a new event.

Obviously, the simplest way is that just introduce a new report. Besides, this new report could also be extended to contain other potentially necessary assistance information for both FDM and/or TDM solutions. So we propose that:

Proposal 3: Introduce a new report to indicate the interference issue due to in-device coexistence.
3   Conclusion
In this contribution, we analyse the handling of critical short-term events and propose:

Proposal 1: it is up to UE implementation on how to evaluate the interference level, e.g. measurement or internal assessment.

Proposal 2: it is up to UE implementation on how to set the interference threshold, and the eNB should not be involved.

Proposal 3: Introduce a new report to indicate the interference issue due to in-device coexistence.
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