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1 Introduction

In RAN2#77bis meeting, it was agreed that triggering of the IDC interference report is left to the UE implementation: 

1. IDC indication should be triggered based on ongoing coexistence interference on the serving or non-serving frequencies.
2. The IDC trigger is left to UE implementation and consequently no performance/core requirements for when the UE may send the trigger will be specified. 
Handling of existing RRM measurements were also discussed at the same meeting. It was not yet concluded if the UE should perform these measurements only when ISM side is inactive, potentially leading to a new measurement requirement, or if these measurements could be performed at any point of time. 

In this contribution, we discuss further existing RRM measurements in the scenario when the UE is suffering from IDC interference and propose a way forward.  
2 Discussion
2.1 Scenarios

When a UE is reporting IDC interference with the IDC indication, the current RRM measurements are naturally still performed.  Different kind of IDC scenarios in which RRM measurements are performed are: 
1. The ISM radio is inactive

2. The ISM radio is active but the interference from the ISM to LTE is tolerable. 

3. The ISM radio is active and the interference level from the ISM to LTE is severe.

The RRM measurements are needed at least for the following purposes:

1. HO due to mobility. When the signal strength of the serving cell is weak, e.g. when the UE is in the cell border, the network triggers HO procedure to move the UE to the stronger cell. If the UE is suffering from IDC interference, the network should avoid frequencies indicated in the IDC report.

2. HO due to IDC interference. When the IDC indication reports severe interference in the LTE receiver, the network can decide to solve the problem by a FDM solution, i.e., by moving the UE to another frequency. Based on listed frequencies in the IDC report and RRM measurements, the network can decide which frequency should be selected. The new cell should not only be free of IDC interference, but also have sufficient signal quality.

It should be made sure that the network has sufficient and adequate knowledge of the best cell for the UE in all of these cases. 
2.2 Current RRM measurements 

The following alternatives how to handle RRM measurements have been discussed in RAN2:

1. Perform RRM measurements as done today (in any subframe). This means that e.g. RSRQ measurements might include or not include ISM interference part.

2. Perform RRM measurements without ISM interference, e.g. by doing measurements when ISM side is not active.  

3. Perform RRM measurements so that they include ISM interference by doing measurements when ISM active.    
When the ISM side is active but IDC interference level received in the LTE side is not severe (e.g. the degradation due to ISM is less than 3 dB), then it is possible to perform measurements in any subframe. Then RSSI component of RSRQ might be impacted by ISM interference but the situation is similar to any other interference source.  The network can utilize reported RSRQ level to perform handover to the neighbouring frequency not suffering from interference. Unnecessarily handover to another frequency is not expected.
When the ISM interference is severe (degradation due to ISM amounts to tens of dB in the LTE receiver), then performing RRM measurements in the subframes impacted ISM interference is not desired. This is because measurements might be totally corrupted and a desired accuracy level for RSRP and RSRQ cannot be obtained. Thus in this scenario, it is better that measurements are performed only when ISM is not active. Furthermore, because the network has already got information of the IDC interference problems in the IDC indication, this interference is not needed in the RRM measurements.
Finally, providing measurements including ISM interference on top of “ISM-clean measurements” would be beneficial. From those two measurements the network could deduce the severity of interference problem. However, the problem of this approach is that it is hard to guarantee that ISM transmission and LTE measurement overlap.. Thus information may not be very accurate if the number of measurement samples is not significantly increased.
Proposal 2 When IDC interference is tolerable, RRM measurements can be performed in any subframe. However, the current RRM measurement accuracy requirements shall be fulfilled. 
Proposal 3 When IDC interference is severe leading to the IDC interference trigger, RRM measurements shall be performed only in subframes not impacted by IDC interference. If there are no such subframes available, the UE shall use ISM denial to create them. 
2.3 Including RRM measurements in IDC report

When the UE sends IDC indication to the network, it is expected that the network will handover the UE to the new cell in near future. To be able to select the best cell over different candidates, current RRM measurements are utilized. To fasten the process, it is useful that RRM measurements (if available) are provided together with the IDC indication. This means that the UE is allowed to report RRM measurements when the corresponding triggers are not exceeded.

Proposal 4 Include available RRM measurements in the IDC report 
3 Conclusion

In this contribution, we have made the following proposals:

Proposal 5 When IDC interference is tolerable, RRM measurements can be performed in any subframe. However, the current RRM measurement accuracy requirements shall be fulfilled.
Proposal 6 When IDC interference is severe leading to the IDC interference trigger, RRM measurements shall be performed only in subframes not impacted by IDC interference. If there are no such subframes available, the UE shall use ISM denial to create them.
Proposal 7 Include available RRM measurements in the IDC report
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