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1 Introduction
In this contribution, we discuss further how to realize IDC avoidance solutions. The open questions are: 

1. When can the UE indicate IDC interference problems to the network? What are the allowed triggers for these events? 
2. What is the assistance information when a FDM solution is used

3. What is the assistance information when a TDM solution is used

4. How can FDM and TDM solutions interact?

2 Discussion
2.1 Trigger for IDC reporting

Different interference situations were listed in TR 36.816:

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


During the study item, it was decided to focus on scenarios 1 and 3, i.e., the on-going interference on serving and non-serving frequency. In those scenarios there are two different cases.
1. LTE DL reception suffers from ISM transmission in the device.

2. The ISM reception suffers from the LTE UL transmission in the device. 

For the first case the existing intra/inter-frequency measurements (RSRP/RSRQ) can be reused. Potentially also the legacy measurement report triggering can be reused. However, it is unclear if something more is needed. For instance, there might be difficulties to detect on-going interference on all non-serving frequencies, but if this would need to be considered is not verified.
For the second case, neither existing DL measurements can be utilized nor can existing report triggering event be reused. It is not expected that 3GPP would specify measurements for this case. What can be provided, if seen necessary, is that the eNB is informed that interference is being caused to the other in-device radios such that LTE-based actions may be taken accordingly. This may need definition of a new “parameter/trigger”.
Proposal 1: Existing measurements and report triggering would be the baseline for IDC avoidance decisions.
2.2 Assistance information for FDM solution
The assistance information for FDM depends highly on the triggering mechanism. In the TR, it is stated that the UE should report non-usable frequencies, see section 5.2.1.1 in [2]. However, it could be sufficient to just inform the network when the certain cell becomes better than the serving cell. If needed, the measurement reports may be accompanied with an indication that the source is in-device interference. This indication could be used to perform appropriate in-device interference avoidance actions. Considering that FDM/TDM solution is triggered based on the measurement report, the indication of the source of interference could be useful to also avoid interfering frequencies in near future. 
2.3 Assistance information for TDM solution

The general indication criteria and report format of IDC interference could be same for TDM solution as for FDM solution. However, the actual gap pattern realized with TDM solution varies depending on the traffic pattern on the ISM side. Assuming that the TDM solution would be based on DRX in all cases, the UE could indicate to the network either:

1. ISM use case (WiFi offload, BT voice, GGSN etc.)

2. Type of preferable gap pattern (short DRX cycles, long DRX cycles etc.)
In both cases, it is possible to consider only high level indication or more detailed indication. For example, in LTE + BT voice, the UE could indicate either

1. it is suffering from BT + voice interference;
2. it is suffering from BT + voice interference, where BT has certain transmission mode and offset;
3. it is suffering from short term IDC interference; 

4. it is suffering from short term IDC interference having the indicated gap pattern.
2.4 Procedure for FDM/TDM solution

Even though FDM and TDM solutions are different and the assistance signaling needed in different scenarios varies, the procedure for how the UE reports about the IDC situation in these cases should be studied together as one entity. It can be left to implementations/operator decision if a network is supporting TDM and FDM, only FDM, or only TDM as in-device coexistence avoidance solutions. However, it can be assumed that FDM is inherently supported because it is based on normal handover procedure. 
The procedure could be outlined as follows:
· The UE measures the signal quality for the serving cell and non-serving cells.
· The baseline is to reuse existing measurements 

· The network receives information about interfered frequencies from the UE and based on this the NW  decides if a UE should be handed over to another frequency (if possible)

· If additional assistance information is deemed necessary, this could be included already in the first step or by the use of existing request/response procedures (FFS which)
· The NW may request any additional TDM information that is supported
· The UE information procedure as defined in TS 36.331 [36.331]  can be reused for this purpose
Proposal 2: The procedure outlined above is considered as baseline. 
3 Conclusions and Proposals

The contribution has discussed measurements, triggering and signaling procedure for in-device coexistence interference cases where interference is on-going. Existing measurements and report triggering can be reused. It is suggested to have a combined FDM/TDM procedure that has some flexibility in information exchange depending on implementations. The proposals are:
Proposal 1: Existing measurements and report triggering would be the baseline for IDC avoidance decisions
Proposal 2: The procedure outlined above is considered as baseline. 
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