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1   Introduction
WID of IDC [1] was approved in RAN#53 meeting. Consequently, RAN2 should continue stage-3 work on IDC issues. In this paper, we discuss the following open issues on IDC indication:

· Trigger condition;
· How the indication is transmitted;
· One step or two steps reporting;
· The assistance information for FDM and TDM;
2   Discussion
2.1   Trigger condition
As described in TR 36.816 [2], the possible scenarios for indication conditions are listed in following table:

Table 5.2.1.1A‑1: Conditions of in-device coexistence interference
	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


In SI stage, the agreement on trigger condition was that “The triggers of indication should focus on scenarios 1 and 3 in Table 5.2.1.1A-1.” It is unclear if the scenarios 2 and 4 should be considered in WI stage. Obviously, the triggers for scenarios 2 and 4 are the optimization of the trigger of scenarios 1 and 3. We analyze the pros/cons of these two types of triggers.

 Indication for scenarios 1 and 3:
Pros:

· Indicate interference situation accurately, avoid unnecessary signalling and handling; For instance: if the interference should be solved by FDM solution, it can avoid unnecessary HO caused by FDM; If the interference should be solved by TDM solution, it can avoid potential performance impact on LTE caused by TDM;
Cons:

· The UE only reports indication when suffering interference. The user experience will be impacted more or less for about 100 ms[3]; 
Indication for scenarios 2 and 4:

Pros:

· Indicate potential interference situation earlier; it can avoid impact on user experience if the eNB HO the UE to usable frequency;  
Cons:

· Unnecessary signalling and handling if the user only turned on WiFi/BT but not use it. 
· It will impact LTE performance more or less if the eNB uses TDM solution for it;
· more cell loads of usable frequency are introduce if the FDM solution is used;
From above analysis, we think it is desirable to stick to the agreement as SI stage, that is:
Proposal 1: The UE only reports interference indication when unsolved problem is ongoing.
2.2   How the indication is transmitted?
In past meeting following options for indication transfer were presented:

-
New report;
-
CQI dummy values;

-
Dummy RSRP measurement; 
In [2], it is still FFS how this indication is transmitted (e.g. new report, CQI dummy values, dummy RSRP measurement, etc).  
“CQI dummy values” is only applicable to the currently used frequency. Considering RAN2 has agreed that the information should be provided about “unusable frequencies”. Therefore, the CQI dummy values approach is not applicable.

“Dummy RSRP measurement” may be used to indicate unusable frequencies. However, there are some restrictions:

1    Dummy RSRP measurement can only indicate configured frequencies. The UE can not indicate the frequencies which are not in the measurement configuration.

2    Reusing current RSRP measurement might impact current RRM measurement behaviour. The UE cannot indicate the real interference situation of the indicated cell. This might impact the eNB judgement.

3    The UE can only report measurement results in case the special condition is satisfied. Therefore, if we want the UE to report all unusable frequencies, we have to define a new event.

Obviously, the simplest way is that just introduce a new report. So we propose that:

Proposal 2: Introduce a new report to indicate unusable frequencies due to in-device interference.
2.3   One step or two steps reporting
In SI stage, the consensus is that the FDM solution is more desirable, therefore the network should use FDM solution if available. Based on this, it is clear that the UE should report the indication for FDM solution firstly. However, it is FFS if the UE should report the indication for TDM simultaneously. The possible approaches are listed in [4]:
One step reporting: The UE should report information for FDM/TDM together;

Two step reporting: The UE should report information for FDM/TDM separately;

Considering the UE can not know whether the FDM solution can be used or not in particular network, compared with one step reporting, additional signalling and delay will be introduce due to two step reporting if the FDM solution can not be used.  Therefore, we propose:
Proposal 3: the assistance information for FDM and TDM should be reported simultaneously.
2.4   The assistance information for FDM and TDM
The assistance information for FDM:

RAN2 has agreed that unusable frequencies should be included in the report. However, it is FFS if further information is needed to enable different handover policies in the eNB.
We assume that the UE has already reported all unusable frequencies to the eNB when the problem can not be solved itself. Therefore, working on the indicated frequencies, the user can get the good experience via neither BT nor WiFi. Currently we don’t see clear requirement to treat BT/WiFi with different policies.  So we think it is unnecessary to report BT/WiFi type to the eNB for FDM.

With unusable frequencies, the eNB can know which frequencies can not be used due to in-device interference. To align with current mobility mechanism, the eNB should decide which frequencies are to be used based on RRM measurement result and mobility policy. To avoid additional RRM measurement reporting procedure, the UE should provide measurement results (if available) to the eNB together with “unusable frequencies”. So we propose that:

Proposal 4: “unusable frequencies” and “measurement result” (if available) should be provided as assistance information for FDM;
The assistance information for TDM:

We list the assistance information for different scenarios in Table 1:
Table 1 assistance information for DRX solution

	Assistance information
	Usage scenario

	
	LTE+BT earphone (VoIP service)
	LTE+BT earphone (Multimedia service)
	LTE+WiFi portable router
	LTE+WiFi offload
	LTE+GNSS Receiver

	
	Scenario;

Master or slave;
	Scenario;


	Scenario;

Beacon offset [FFS] Note2
	Scenario;

Beacon offset [FFS] Note2
	Scenario;




Note1: Here we only focus on DRX solution since it is applicable for all scenarios.
Note2: it depends on if current mechanism is sufficient for beacon handling.
Proposal 5: “scenario” should be provided as assistance information for TDM;
 “master/salve” information is needed for LTE + BT earphone (VoIP) additionally;

 “Beacon offset” is FFS for WiFi case;
3   Conclusion
In this contribution, we analyse the handling of critical short-term events and propose:

Proposal 1: The UE only reports interference indication when unsolved problem is ongoing.
Proposal 2: Introduce a new report to indicate unusable frequencies due to in-device interference.

Proposal 3: the assistance information for FDM and TDM should be reported simultaneously.
Proposal 4: “unusable frequencies” and measurement result (if available) should be provided as assistance information for FDM;

Proposal 5: “scenario” should be provided as assistance information for TDM;
 “master/salve” information is needed for LTE + BT earphone (VoIP) additionally;

 “Beacon offset” is FFS for WiFi case;
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