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1. Introduction
At RAN2 #73 meeting, RAN2 was confident that FDM solution is feasible to resolve the in-device coexistence issues based on the progresses on FDM [1]. However it is questioned on the feasibility and usefulness of TDM solutions and power reduction solution need further study [2]. In this contribution, we show our view on the different potential solutions and try to reach some consensus.
2. Discussion
2.1 FDM Solution
Some companies think FDM solution can be widely used regardless of type of coexisting in-device [3]. However, even if BT and WiFi work on the same frequency band, the interference from BT and WiFi to LTE may be different and vice versa. If the interference will last only short period of time, the network does not need to move the UE to another frequency. Otherwise, it is better to move the UE to another frequency. For this, it is possible for the network to take different actions to handle different cases. How far the LTE signal needs to be moved may partly depend on the device types. 

There are ICO interferences caused by LTE Rx or ISM Rx or both because of different operating frequency of the radio. The eNB could judge the extent and direction of interference according to the operating frequency of the device, so that the target frequency for HO can be determined [3]. Besides, the different number of the interfered channel may result in different handling with FDM solution in case of WLAN [4]. 

FDM solution is not always available. For example, there are very limited authorized frequencies in some areas, especially in India where only one band is available with operators and in some cases it is higher frequencies of band 40. In this case, whether it happens infrequently or not, FDM solution is inapplicable at all and TDM solution is preferred. 

With respect to the content of indication for FDM solution, RAN2 concluded to include unusable frequencies for FDM solution. Inclusion of other information was still left open. Most of companies agreed that additional information would be useful for the relevant decision of FDM solution.
FDM solution could impact on legacy protocols including the indication and signaling between UE and eNB. So far we could not conclude whether FDM solution will impact on other legacy behaviours in the RRC-Connected state, such as measurement reporting and inter-frequency handover.
Based on above, we proposed that:

Proposal 1: RAN2 will start up the WI on In-device interference from FDM solution and we can reach a conclusion that it is not enough for FDM solution to work out all cases of IDC.
If proposal 1 agreed, we need further study the feasibility and usefulness of TDM solutions and power reduction solution.
2.2 TDM Solutions 
DRX Based solution

In the DRX based TDM solution, the UE provides the eNB with a desired TDM pattern (scheduled and unscheduled period) and the eNB configures the UE with the final pattern. 
It is a simple solution. There is no major new functionality required to be added in the UE, except additional UE behaviour when SR and RACH are triggered during UE unscheduled time. Besides, this solution is not applicable to the use case of LTE+BT voice. 
So we think the TDM solution based on DRX is the best complement.
Proposal 2: The TDM solution based on DRX is the best complement of FDM solution, except LTE+BT voice use case.
HARQ Reservation Based solution

If proposal 2 agreed, it is unnecessary for RAN2 to spend so much time to study the new mechanism of HARQ. There will be large workload and many modifications to specifications. 

From characteristic point of view, services such as WiFi may require longer patterns which contain consecutive scheduled and unscheduled subframe. Thus it may be achieved in the form of a bit map, but at the expense of signalling overhead.
Considering the complexity and the benefits, we would like to handle this solution as the last option and proposed:
Proposal 3: Ask RAN2 not to take the HARQ reservation based solution into account with high priority in WI phase.
UE Autonomous
This solution is simple. There is nothing have to be specified from a RAN2 perspective. This mechanism without denial indication to the eNB and possibly eNB confirmation offers flexibility to the UE 
Of course there are some drawbacks on this solution. If the UE does not respond to 30% of scheduling instances, PDCCH and PDSCH link adaptations may break. A throughput loss of 27% on both links for band 7 and up to 41.6 % in UL can occur with autonomous denials. It would result in a waste of network capacity. Also, it could increase the complexity of RAN4 specification.
Based on above, we proposed:

Proposal 4: Ask RAN2 to study the performance of the UE autonomous solution during the WI phase.
We would like to consider this solution as a complementary solution. 
2.3 Power Control Solution

Power control solution is simpler than TDM and it doesn’t require any special scheduler restrictions. 
However, if the interference is caused by the other technology to LTE or the UE is at the edge of a cell, LTE power control alone does not solve the coexistence scenario.
Proposal 5: Ask RAN2 to consider the power control solution as a feasible method to solve the ICO but it is 
3. Comparison   
This section gives our overviews on the different options about standard impacts and application and so on. We compare these solutions in the table below:
Table 1
	Solutions
	Scenario
	Interference Type
	Information
	Impacts to Specification
	Comments

	FDM
	All, except for only-band available. 
pay attention to wifi
	Both
	Unusable frequencies;
FFS: additional information
	Indication and signaling between UE and eNB
	The Highest priority

	DRX-TDM
	Not applicable to LTE+BT voice
	Both
	TDM pattern
FFS: additional information
	Less
	The Second Priority

	HARQ-TDM
	Possible for all scenarios
	Both
	HARQ pattern
FFS: additional information
	Considerable
	Low Priority

	UE Autonomous
	All
	Both
	None
	Less
	Low Priority

	Power Control
	All
	Only LTE to the other technology
	None 
	Less
	Low Priority


4. Conclusion
The document shows our considerations on the different potential solutions, and we proposed that:
Proposal 1: RAN2 will start up the WI on In-device interference from FDM solution and we can reach a conclusion that it is not enough for FDM solution to work out all cases of IDC.
Proposal 2: The TDM solution based on DRX is the best complement, except for LTE+BT voice use case.

Proposal 3: Ask RAN2 not to take the HARQ reservation based solution  into account with high priority in WI phase.

Proposal 4: Ask RAN2 to study the performance of the UE autonomous solution during the WI phase.

Proposal 5: Ask RAN2 to consider the power control solution as a feasible method to solve the ICO but it is 
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