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1 Introduction
We have agreements that existing LTE measurement and/or UE internal coordination can be used as a baseline to trigger an IDC indication [1]. And also there have been email discussions to share some of views and opinions from companies about IDC trigger issues [2]. In the email discussions, main issuess are evaluation of interference, when an IDC indication is triggered and how to control the threshold for triggering.  In this paper, we introduce and explain some of considering points (e.g. on-going/potential interference, measurement, type of IDC indication etc.) and their relationship based on the triggering baselines (e.g. existing measurement and the UE internal coordination).         

2 Discussion
2.1 UE Internal Coordination and existing measurement
During SI stage discussion, some of conclusions were made to solve IDC problem in terms of operation modes, operation scenarios and potential solutions. One of main conclusion of the SI stage is as following [3][4].
· “With respect to the modes of interference avoidance, at least internal coordination between different radio technologies within the UE should be assumed when defining solutions”

This agreement is identifying how different radio technologies work based on the three operation modes (Uncoordinated mode, Coordinated within UE only mode and Coordinated within UE and with Network mode) in order to solve IDC interference problem. And it seems that the UE internal coordination should be a baseline and Uncoordinated mode is ruled out from the baselines for IDC solution.

And from Stage 2 agreement, one of agreements is as following [1].

· “Existing measurement and/or UE internal coordination can be used as a baseline to trigger the IDC indication”

This agreement is identifying how the UE triggers an IDC indication (e.g. using measurement and/or UE internal coordination.) and interpreted as there are three possible options to trigger an IDC indication 1) The UE internal coordination, 2) Existing measurement and 3) combining of both, based on this agreement.
1) The UE internal coordination

If the non-LTE components (e.g. ISM, GNSS) provide their specific information to the LTE component, the UE is able to easily resolve IDC interference. For example, it may be possible that the ISM provides its significant signalling transmission time and instance before activating. Particularly, eSCO/SCO BT may provide traffic patterns (e.g. periodic transmission pattern) which can be converted to interference patterns or bit map patterns. Using this information in the UE internal coordination, the UE may get an appropriate solution before occurring of interference from ISM component. Thus, the UE internal coordination may replace the measurement operation to trigger an IDC indication if necessary information to trigger an IDC indication could be obtained from ISM components using the UE internal coordination operation. As shown in the figure 1, the UE may trigger an IDC indication without measuring of interference from the ISM components. 
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Figure 1. Triggering of an IDC indication and the UE internal coordination
2) Existing measurement
When the existing measurement is only used to trigger an IDC indication based on the stage 2 agreement, it could be interpreted as “Uncoordinated mode” defined in [3]. 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. Accordingly, it may not need information from the non-LTE component if the measurement is precisely and accurately achieved. Possible measurement solution without the UE internal coordination in case of the eSCO/SCO BT is introduced [5]. As shown in the figure 2, after occurring of interference from the ISM components, the UE may trigger an IDC indication.  
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Figure 2. Triggering of an IDC indication and the existing measurement

3) Combining of both
The combining of existing measurement and the UE internal coordination may be used to trigger an IDC indication and it could be more accurate than single scheme (e.g. existing measurement or the UE internal coordination) because it may have more useful information. However, it could be getting complication to make work scope in RAN2 since it depends on what kind of information is provided between different radio technologies and on implementation of ISM components.
Proposal 1: Discuss and adopt that the “Existing measurement” to trigger an IDC indication in stage 2 agreement is “Uncoordinated mode” 

2.2 On-going and potential interference 
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. And also when the UE triggers an IDC indication is not clear because it is not clear whether an IDC indication is triggered due to potential interference. As shown in the figure 2, 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. This kind of indication could be interpreted as reactive indication. Accordingly unusable frequency at this moment should be the frequency experiencing IDC interference. This looks straight forward approach to the definition of unusable frequency and on-going interference in terms of an IDC indication triggering condition. Figure 1 shows the UE internal coordination to trigger an IDC indication. As shown in figure 1, the UE may request IDC solution to the eNB even though it does not detect the interference. And also, ISM component may indicate that it will be activating soon and this kind of pre-notification from the ISM component is 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 currently being interfered condition. This operation would be the prediction of interference and preparation of a solution even though the preparation time, from IDC indicating to the solution reception from the eNB, is shorter. Therefore this kind of indication could be interpreted as proactive indication. In addition, this would be the potential interference because the indication that the ISM will be activating is not “currently on-going interference” and is able to be cancelled before real action happens. Table 1 shows the relationship between two types of baseline to trigger an IDC indication in the stage 2 agreement and some of related considering points
Table 1. Existing measurement and the UE internal coordination
	
	Interference Detection
	Type of IDC Indication
	Type of interference
	Status on the serving frequency

	Existing Measurement
	PHY Measurement based
	Reactive indication
	On-going interference
	Currently Unusable frequency

	The UE internal coordination
	Internal indication based
	Proactive indication
	Potential interference
	Currently usable frequency


Proposal 2a: Discuss and adopt that the UE triggers an IDC indication with potential interference

Proposal 2b: Discuss and adopt the table 1 for further discussion, if not
Proposal 2c: Need to discuss whether the expected interference through the indication of the UE internal coordination is on-going interference or potential interference

Proposal 2d: Need to discuss whether the frequency which will be interfered with expected interference through the indication of the UE internal coordination is unusable frequency or useable frequency
Proposal 2e: Need to discuss whether an IDC indication due to expected interference through the indication of the UE internal coordination is reactive indication or proactive indication

3 Conclusion
In this paper, we have introduced and explained some of considering points (e.g. on-going/potential interference, measurement, type of IDC indication etc.) 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.        
Proposal 1: Discuss and adopt that the “Existing measurement” to trigger an IDC indication in stage 2 agreement is “Uncoordinated mode” 

Proposal 2a: Discuss and adopt that the UE triggers an IDC indication with potential interference

Proposal 2b: Discuss and adopt the table 1 for further discussion, if not

Proposal 2c: Need to discuss whether the expected interference through the indication of the UE internal coordination is on-going interference or potential interference

Proposal 2d: Need to discuss whether the frequency which will be interfered with expected interference through the indication of the UE internal coordination is unusable frequency or useable frequency

Proposal 2e: Need to discuss whether an IDC indication due to expected interference through the indication of the UE internal coordination is reactive indication or proactive indication
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