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1 Introduction
In the last meeting, RAN2 #77, one of agreements is the definition of “unusable frequency” only including “on-going interference” situation [1] below.
“An unusable frequency is an LTE frequency where the on-going In-Device Coexistence (IDC) interference problem between the LTE radio and the ISM radio exists within the same UE but cannot be solved by the UE itself”
But the definition of unusable frequency needs to be modified to include “potential interference” because “the UE internal coordination” has been agreed as one of operation mode to trigger an IDC indication [2]. In this paper, we introduce why potential interference needs to be considered as one of unusable frequency situations in the UE internal coordination operation mode.         

2 Discussion
2.1 Measurement and the UE internal coordination
There have been too many discussions about on-going and potential interference issues. But it is still unclear how to define on-going/potential interference with unusable/usable frequency concept even in RAN2 has agreement on the definition of “unusable frequency” [1]. Now RAN 2 has agreement on how to evaluate interference and trigger an IDC indication below [2].

“The UE can send an indication to the network to report the IDC problem. The assumption is that existing LTE measurement and/or UE internal coordination can be used as a baseline to trigger the indication”

Based on the agreement above, we need to see how the definition of “unusable frequency” and “on-going/potential interference” are co-related.
1) Measurement

The figure 1 shows timing diagram to trigger IDC indication to the eNB under on-going IDC interference situation. Measuring of interference is to measure the current on-going interference to the LTE component. Thus ISM component has been already activated and given interference to the LTE component while the UE is trying to measure interference. When the UE detects IDC interference (e.g. exceeding threshold), it may send an IDC indication to the eNB in order to resolve current interference from the ISM component.
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Figure 1. Triggering of an IDC indication and the measurement

Observation 1: Measurement method to trigger an IDC indication clearly refers to on-going interference for unusable frequency
2) The UE internal coordination
The UE internal coordination would be the UE implementation and possibly they have internal communication paths to exchange information each other. If ISM component provides their specific information about activating instance, which is IDC interference enabling instance, to the LTE component, the UE is able to easily resolve IDC interference. For example, it is possible that the ISM component provides its significant signalling transmission instance before activating, for example, traffic patterns and enabling instance. Accordingly, if the UE may get an appropriate solution before occurring of IDC interference from ISM component, the UE internal coordination operation mode may replace the measurement operation to trigger an IDC indication. As shown in the figure 2, the UE may trigger an IDC indication without measuring of interference which is on-going interference, from the ISM components. This non on-going interference would be the potential interference will be activating soon from the ISM component.
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Figure 2. Triggering of an IDC indication and the UE internal coordination

Observation 2: The LTE and ISM component may have communication path to exchange their information in the UE internal coordination operation mode 

Observation 3: The UE may have a solution before the activating of ISM component in the UE internal coordination operation mode
2.2 On-going and potential interference 
There was an email discussion about the definition of unusable interference [3]. It is straight forward that on-going interference situation should be considered as unusable frequency because currently LTE and ISM component cannot work simultaneously and resolve the problem by itself. As shown in the figure 1, in the “Existing measurement” scheme to trigger an IDC indication, the on-going interference is explicitly clear that it does mean “currently being interfered” on the serving frequency. Accordingly unusable frequency should be the frequency experiencing IDC interference. 

Figure 2 shows the UE internal coordination to trigger an IDC indication. The UE may request an IDC solution to the eNB even though it does not detect the interference. Thus, a pre-internal notification from the ISM component is used to indicate that the UE prepares IDC solution with eNB before activating of ISM component. When the UE receives an indication from the ISM component in the UE internal coordination mode, it may trigger an IDC indication even though it is not in currently being interfered condition. This operation would be the prediction of interference and preparation of traffic pattern.  
One of arguments why only on-going interference should be taken is that potential interference may have an impact on network resources waste and useless resource restriction. However, if potential interference is fully expectable and has higher accuracy on expectation when IDC interference will be affecting to LTE component in the UE internal coordination operation mode, potential interference could be on-going interference. 
Observation 4: The UE may expect the behaviour of ISM component to trigger an IDC indication in the UE internal coordination operation mode. 
Proposal 1: The UE can trigger an IDC indication under potential interference situation

Proposal 2: The definition of unusable frequency should be modified to include potential interference situation

3 Conclusion
In this paper, we have introduced and explained some of considering points (e.g. on-going/potential interference, measurement) based on the triggering baselines (e.g. existing measurement and the UE internal coordination). RAN2 is kindly requested to consider and adopt the following proposals.        
Observation 1: Measurement method to trigger an IDC indication clearly refers to on-going interference for unusable frequency

Observation 2: The LTE and ISM component may have communication path to exchange their information in the UE internal coordination operation mode 

Observation 3: The UE may have a solution before the activating of ISM component in the UE internal coordination operation mode
Observation 4: The UE may expect the behaviour of ISM component to trigger an IDC indication in the UE internal coordination operation mode
Proposal 1: The UE can trigger an IDC indication under potential interference situation

Proposal 2: The definition of unusable frequency should be modified to include potential interference situation
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