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1 Introduction

 Latest version of TR36.816 includes the introduction of assistant information and interference scenario [1]. As an baseline example of an assistant information, not-useable frequency band and useable frequency band are introduced. Not-useable freqeuncy band indicate the band which suffer serious IDC (In-Device Coexistence) interference. Currently, it is FFS how to trigger IDC assistant information (indication). In this paper, we will compare serveral alternatives for triggering indication and suggest our preference.
2 Clarification of not-useable frequency band
 In this section, we will intend to clarify not-useable freqeuency band before discussing assistant information trigger condition. TR36.816 describes not-useable frequency band from which LTE or other communication system (WiFi, BT, or GNSS) would no longer benefit due to serious IDC interference. And serious IDC interference is explained by below table of IDC interference scenarios.
Table 1: Conditions of in-device coexistence interference [1]
	Scenario
	Simple description for each scenario

	1
	On-going interference on the serving frequency

	2
	Potential interference (currently not on-going) on the serving frequency

	3
	On-going interference on non-serving frequencies 

	4
	Potential interference (currently not on-going) on non-serving frequencies 


 Each scenario simply indicates interference condition for a band by two criteria – interference type and frequency location. According to the band being located in serving freqeuncy or non-serving frequency, IDC interference scenarios are classified in TR. Howver, because not-useable frequency band could be defined regardless of serving or non-serving, in order to define not-useable frequency band, we will investigate, only as for inteference type criteria, more-subdivided cases by two criteria – ofteness and strength of IDC interference.
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Figure 1: Possible IDC interference cases in a band
As depicted inFigure 1, there would be six interference cases on the basis of oftenness and strength (or power) of IDC interference. Firstly, on time (oftenness) domain, IDC interference could be classified to four patterns – continous, burtsy, sparse, and none. Secondly, on strength domain, IDC interference could be classifed to three types – too strong, enough weak, and none.

In our understanding [2], TR would intend to express Case 1 and 3 in “On-going interference”, in the other hand, Case 2, 4, 5 and 6 would be “Potential interference”. That is, “Potential” would involve “sparse” and “enough weak” meaning. However, TR wording seems not to be clear for interference strength. If interference strength is not considered for definging IDC interference, “Potential inteference” would be represented only by Case 5. It would implcitly mean not to allow power reduction in other communication system (WiFi, BT, or GNSS) for ICO. The scope of “Potential interference” should be made clear for proceeding triggering condition of assistant information.
Proposal 1: It should be made clear whether “Potential inteference” would be identified by oftenness regardless of strength.

 As a baseline, if a band suffers from “On-going interference”, the band would be determined as a not-useable frequency band. By the way, it have been argued if a band suffering from “Potential interference” is ranged in the scope of a not-useable frequency. We prefer a not-useable frequency band being defined only on “On-going interference” condition. It is concerned that “Potential interference” could be efficiently informed by UE without mistriggering or misuse. It would be too hard work to expect coming IDC interference problem and, although those signaling is delivered to eNB, it is wondered how useful it is. We think “Potential inteference” would not be an assistant information but a problem so as to be solved by assistant information.
Proposal 2: Not-useable frequency should be defined only on on-going IDC inteference. In other words, a frequency band with potential IDC inteference would be indicated as a useable frequency.
3 Triggering indication of IDC interference
In-device coexistence interference would depand on traffic pattern and the strength of interference. As mentioned in previous section, there would be various types of IDC interference. If proper triggering condition is not applied, unnecessary triggering would induce the waste of resource for signalling or further mishandling network operation (e.g wrong handover decision, breaking load balancing function, throughput loss due to wrong scheduling restriction, and so on) [3]
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[4]. Thus, we should determine proper triggering condition as to prevent unnecessary/harmful transmissions of assistant information in ICO. Three possible solutions will be listed up in the following:
Alt1) Traffic load based triggering
This mechanism would assume UE could acquire the traffic load of each system. Then if traffic load is bigger than a certain threshold, UE could detect serious IDC problem and indicate it to eNB. In this case, it is FFS which parameter is used for traffic load indication and how to determine a proper threshold. And it has a weak point that the strength of interference would not be considered.
Alt2) Measurement based triggering

This mechanism would require new measurement scheme. This interference would seem to be shown as a noise to LTE side since other system have different PHY structure. That is, if there is no new measurement scheme, the IDC effect on the measurement result could be interpreted only as a channel fluctuation on LTE side (same for versus case). This mis-measure would cause unnecessary triggering or network mishandling. However, if new measurement is adopted, the strength of interference could be considered in this method. Additionally, with proper filtering scheme, traffic load could be also considered for triggering. It is FFS how to measure.
Alt3) Timer based triggering
Similar to PHR prohibit timer, triggering would be prevented after a triggering point. This mechanism would be useful by preventing too often triggering so to diminish the number of unnecessary triggering and a simple way, but the strength of interference and the tranffic load could not be considered. The possiblity of unnecessary triggering or network mishandling would be high.
We suggest that RAN2 determine which scheme should be a baseline for triggering indication of IDC interference.
Proposal 3: RAN2 should select a wayforward for a baseline for triggering indication of IDC interference. Three possible solutions are introduced; traffic based solution, measurement based solution, and timer based solution.

4 Conclusion

RAN2 is kindly requested to discuss the following proposals in this contribution.
Proposal 1: It should be made clear whether “Potential inteference” would be identified by oftenness regardless of strength.
Proposal 2: Not-useable frequency should be defined only on on-going IDC inteference. In other words, a frequency band with potential IDC inteference would be indicated as a useable frequency.
Proposal 3: RAN2 should select a wayforward for a baseline for triggering indication of IDC interference. Three possible solutions are introduced; traffic based solution, measurement based solution, and timer based solution.
	Traffic based solution
	Measurement based solution
	Timer based solution

	Pros:

- UE implementation is possible

Issue:
- Could not consider the strength of IDC interference

- which parameter is used

- how to determine a threshold
	Pros:

- Could also consider the strength of IDC interference

Issue:

- new measurement scheme is needed
- complex measurement restriction
	Pros:

- Simply prevent too often triggering points

Issue:

- Could not consider the strength of IDC interference and traffic load
- The probability of mistriggering would be high
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