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1 Introduction
During the IDC trigger stage, it had been proposed that the inter-frequency measurement is required for UE to determine the unusable frequency or to help eNB judge whether there is ongoing interference over non-serving frequencies. The analysis in this contribution concludes that the inter-frequency measurement is not really useful and suggests the IDC procedure during trigger stage should be kept simple.

On the other hand, the normal RSRQ measurement may be impacted when IDC interference becomes significant. Different implementation methods had been discussed to avoid the IDC interference impact to RSRQ measurement result for mobility management. The analysis in this contribution concludes that it is not necessary to modify RAN4 performance requirements on RSRQ measurement.
2 Measurement Handling during IDC Trigger

According to the discussion in past few RAN2 meetings, there seems to be three different options to handle UE measurement during IDC trigger stage. As shown in Figure 1, option 1 consider UE send out the 1st IDC indication to eNB at the beginning, and then eNB could configure measurement opportunity to UE for the measurement over different frequencies. Base on the measurement results, UE could determine whether to trigger the second IDC indication with inclusion of unusable frequency information.
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Figure 1 Measurement Handling during IDC Trigger: Option 1
But if IDC interference is already severe when sending out the 1st IDC indication, UE may not be able to receive the measurement configuration message due to severe IDC interference and result in broken procedure. It is possible to apply ISM denial to ensure UE could receive the measurement configuration message, but the uncertainty of configuration reception time may result in long ISM denial time and poor user experience (e.g. WiFi/BT disconnection). Another possibility is that UE can send out the first IDC indication a bit earlier when IDC interference occurs or when IDC interference is not severe, this would be helpful to ensure UE could successfully receive the measurement configuration message. But it is unclear whether UE could always predict ISM behaviour correctly and guarantee the 1st indication be sent out before IDC interference occurs.
Another problem of option 1 is that the measurement gap may not overlap with the ISM transmission time. It will be difficult to rely on inter-frequency measurement to judge which frequencies are unusable, because the measurement result may not be reliable. If UE report the unusable frequency base on such inter-frequency measurement, the inprecise result may result in network confusion. Therefore, it is not useful to perform inter-frequency measurement during the IDC trigger stage for unusable frequency judgment.

Proposal 1 Inter-frequency measurement is not useful for unusable frequency judgement during IDC trigger stage
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Figure 2 Measurement Handling during IDC Trigger: Option 2
The option 2 is represented in Figure 2, where UE also need to perform inter-frequency measurement after sending out the 1st IDC indication. The difference is that UE will report unusable frequency information along with the first indication. But it is quite confusing why eNB want to perform inter-frequency measurement after unusable frequency report, since UE has indicated those frequencies are unusable. If the purpose is to verify whether UE reporting is reliable, this means the reported unusable frequency is unreliable and henace not really useful. If the purpose is for mobility management, then it should not be part of the IDC procedure and can just follow the normal mobility handling procedure.
In option 2, UE performs inter-frequency measurement after reporting the unusable frequency information along with the first IDC indication. This may result in confusion to the network on what does “unusable” means if one frequency is indicated as unusable but its measurement result is good. The IDC procedure should prevent such confusion and shoud not include inter-frequency measurement within IDC procedure during the trigger stage.
Proposal 2 Inter-frequency measurement after IDC indication is not required in IDC procedure
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Figure 3 Measurement Handling during IDC Trigger: Option 3

Option 3 only contain one simple step, where UE send out the IDC indication when it has IDC interference problem it cannot really resolve and request network assistance. After receiving UE reporting on IDC problem, network should try to provide assistance as soon as possible. The network should trust UE reporting, UE should not trigger the IDC indication unnecessarily.

Proposal 3 Option 3 is considered as baseline for IDC procedure during trigger stage

3 RRM Measurement Impact by IDC Interference
When IDC interference from ISM Tx to LTE Rx is getting severe, it is unavoidable that the LTE measurement result may be polluted by IDC interference. The level of impact may be changed because of different factors, e.g. the ISM Tx power, frequency separation between LTE and ISM signal, RF filter performance and board level EMC effects, LTE Rx signal power and etc. It is difficult to predefine in which scenarios the measurement results will be impact or not.

On the other hand, there were different implementation methods be introduced before to mitigate the impact to the measurement results. For example, remove the measurement samples where ISM is transmitting signal, deny ISM Tx when LTE is performing measurement and etc.. There may be no single solution to mitigate this problem, the implementation may jointly consider different approaches to minimize this impact under different scenarios. On the other hand, there is no such test equipment for the conductive test which connected with both LTE and ISM at the same time. It is not feasible to define clear performance requirement for RRM measurement under the IDC scenario, which is also the reason not to specify test case for IDC trigger in Rel-11. Therefore, the mitigation of IDC interference impact to RRM measurement result can only be left to UE implementation. It is not necessary to specify the requirements for this in RAN4.
Proposal 4 RRM measurement impact by IDC interference can be resolved by UE implementation. No additional performance requirements need to be specified.
4 Conclusions

According to above discussion and analysis, RAN2 is requested to adopt the following proposals.
Proposal 1 Inter-frequency measurement is not useful for unusable frequency judgement during IDC trigger stage

Proposal 2 Inter-frequency measurement after IDC indication is not required in IDC procedure

Proposal 3 Option 3 is considered as baseline for IDC procedure during trigger stage

Proposal 4 RRM measurement impact by IDC interference can be resolved by UE implementation. No additional performance requirements need to be specified.
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