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1
Introduction
In the previous RAN2 meeting, a number of contributions have proposed new RRM measurements and triggers for IDC problems to be detected and reported to the eNB [1-10]. This contribution addresses the issue of measurements in general when IDC interference occurs.
2
New Measurements
One starting point agreed during the study item was that existing RRM measurements cannot be used to reliably identify IDC problems ongoing on serving and non serving LTE frequencies [11]. The question then is whether to standardise the details of new measurements, or whether to rely on UE implementation for the problems to be measured and eventually reported.

Since IDC problems are typically not continuous, for measurements to be effective, they need to focus on the subframes suffering from IDC interference [1]. But because the subset of affected subframes depends on the type of ISM radio and the type of activity on that ISM radio, defining all possible subsets that can occur does not seem possible. Consequently, only a limited number of subsets would have to be selected, standardised and the corresponding performance requirements and test cases built in RAN4 and RAN5 respectively. This approach does not seem realistic for two reasons:

- 
the wide range of IDC problems that a UE can encounter makes the selection of a limited number of measurements on which to base the standardisation effort difficult and biased;
-
test cases and performance requirements for those measurements assume a full control of ISM radios that not only are outside of 3GPP scope but for which the degree of control heavily depends on the kind of UE implementation (test cases would need to involve real environment including antennas and filters and even perhaps hand + head models).

Observation 1: if the details if new measurements for IDC were to be introduced, the standardisation of the corresponding performance requirements and test cases would be challenging, if not impossible.
3
Serving Frequency
Since having IDC interference occurring on the serving frequency (ISM transmission affecting LTE DL reception of band 40) may affect RRM and CQI measurements, the question is how this should be taken into account by the UE when performing measurements: should the affected samples be reflected in the calculations or not?

NOTE:
we assume that the UE is aware of which samples are affected by ISM activity.

For RRM measurements, the answer to that question largely depends on the severity of the interference. For instance, if the interference is sporadic in nature, no special selection of the samples is likely to be required as no problem is likely to be reported. Conversely, if the interference is severe and occurs periodically, the eNB would naturally benefit from knowing whether affected samples have been included or not. The easiest way to do that would be for the UE to report two sets of measurements: one set taking IDC interference into account and another set where measurements are clean of IDC interference.
Proposal 1: as soon as IDC interference occurs, the UE provides two sets of RRM measurements of the serving frequency, one with and one without IDC interference. 

Once an ongoing problem is reported, the serving eNB may decide either to move the UE to another frequency (FDM solution) or to put an inactivity pattern in place (TDM solution). When a TDM solution is running, the unusable subframes i.e. the inactive subframes of the pattern should logically be excluded from CQI measurements in a similar fashion as in eICIC.
Proposal 2: CQI measurements should not include inactive subframes of the TDM pattern. 
NOTE: 
this could favour a pattern based solution as opposed to DRX [12].

The remaining question is then how CQI measurements are to be handled before a TDM pattern is put in place. While including another set of measurements in RRC is rather straightforward, doing the same for CQI might require layer 1 changes.

Proposal 3: discuss how CQI measurements are to be performed on a serving frequency when IDC interference is present but no TDM solution is put in place.

A straightforward solution would be to leave the CQI measurements untouched and live with the possible drawbacks as long as the UE stays on the problematic frequency or as long as a TDM solution is not put in place.
4
Non-Serving Frequency

One main difference between measuring the serving frequency and measuring a non-serving one is that the later can only be done during measurement gap (6 ms long in DL, 7 ms long in UL and occur with a periodicity of 40 or 80 ms). So although it would be beneficial to also provide two sets of measurements when IDC interference occurs on a non-serving frequency, the limited availability of the samples might hinder such a process. As matter of fact, in the worst case, the measurement gaps might always coincide with the subframes suffering from IDC interference. 
If the eNB is not able to judge the severity of the problem by having two sets of measurements, it would have two choices when willing to perform a reconfiguration (HO or SCell addition):
1.
trust the UE which indicates “on going IDC interference on a non-serving frequency” and exclude such a frequency when doing a reconfiguration; or

2.
ignore the indication from the UE but accept the risk of having a TDM solution to be applied as a consequence or in the worst case a failed reconfiguration.
Even though we should always try to minimise the risk of triggering reconfiguration that may fail, it appears difficult to mandate the UE to provide two sets of measurements because of the limited availability of the samples. Therefore, they should only be provided on a best effort basis.

Proposal 4: as soon as IDC interference occurs, the UE should try to provide two sets of RRM measurements of the non serving frequency experiencing IDC interference, one with and one without IDC interference. If not possible due to the limited availability of the sample, one set without distinction among samples should be used (i.e. same as in Rel-8).
4
Conclusion
This contribution has discussed RRM and CQI measurements in the context of IDC and the following proposals were made:

Proposal 1: as soon as IDC interference occurs, the UE provides two sets of RRM measurements of the serving frequency, one with and one without IDC interference. 

Proposal 2: CQI measurements should not include inactive subframes of the TDM pattern. 

Proposal 3: discuss how CQI measurements are to be performed on a serving frequency when IDC interference is present but no TDM solution is put in place.

Proposal 4: as soon as IDC interference occurs, the UE should try to provide two sets of RRM measurements of the non serving frequency experiencing IDC interference, one with and one without IDC interference. If not possible due to the limited availability of the sample, one set without distinction among samples should be used (i.e. same as in Rel-8).
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