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1.
Introduction
In the last meeting, the work on interference avoidance for in-device coexistence was kicked off. It was discussed about the problem, the limitation of the current RRM mechanism to cope with in-device interference. In this paper, we present possible solutions for the problem as indicated in last meeting.
2.
Discussion
Due to an in-device ISM transmitter, the LTE radio might be interfered in case LTE and ISM radio coexist within the same device operating in adjacent frequencies. For example, when LTE radio is working on Band 40 and ISM radio such as WLAN is active in a same device at the same time, LTE radio in Rx mode is interfered by the ISM transmitter. 
When the UE is experiencing interference, different procedures are taken according to the RRC connection state. In case of UE in idle mode, even though there is in-device interference, there will be no significant problem. If the channel quality of the current frequency is not good, cell reselection procedure is triggered to reselect a cell of other frequency or RAT. Thus, it seems that no modification is needed for the current procedure to support in-device interference avoidance.
For UE in connected mode, the network can be aware of the deteriorated radio condition due to interference by the measurement report or CQI if the interference is not too severe to communicate. Then the network can take appropriate actions such as handover to another frequency or RAT to cope with the interference. Otherwise, the UE in connected mode may declare RLF due to the interference, and connect to another cell. 
However, there seems to be a problem associated with above procedure such as ping-pong effect as indicated in [1][2]. That is, after a UE switches to the other frequency due to interference, the new eNB may handover the UE to the original frequency e.g. due to the load balancing reason, then the UE would experience the in-device interference again. 
In order to prevent this kind of a ping-pong problem, we consider 4 possible solutions as follows. 
· Sol. 1: UE avoids the problematic frequency at cell selection/reselection
When a UE performs cell selection/reselection, the UE selects the cell that does not cause potential in-device interference with ISM radio or GPS. 
This solution roots out the possibility of interference from the UE. However, since the network does not know the presence of in-device, it may handover the UE to the cell that can raise in-device interference when the UE attaches to the network.

· Sol. 2: UE informs the in-device coexistence capability at RRC connection establishment/reestablishment.

When a UE makes a RRC connection to a network, it notifies the network of the in-device coexistence capability of the UE. Then, the network may handover the UE to another frequency right after the completion of the RRC connection establishment or may perform some coordination in advance depending on an implementation of the network. 
This solution can remove the chance of interference in advance. However, it may result in radio resource inefficiency if the network over-provisions the UE (e.g., the network may not keep the UE in the frequency with potential interference while the frequency is currently not interfered).
· Sol. 3: UE notifies the activation of the in-device.
When ISM radio or GPS is turned on, the UE notifies the network of the in-device activation. A notification of in-device activation triggers the network to take actions such as handover or other coordination schemes to cope with the interference. 
This solution seems to keep the radio resource efficiency with the timely control of interference avoidance. Achieving the desired effect by this solution, however, an interaction between the ISM radio/GPS module and LTE radio module is needed.
· Sol. 4: UE notifies in-device interference to a new network.
In case the in-device interference is severe, the UE cannot communicate with the network, and would experience radio link failure. After RLF is over, the UE camps on the new network, and informs the newly connected network of the in-device interference at original frequency so that the network does not redirect the UE to the original frequency. 

This solution seems to be worse than others because it only resolves the ping-pong problem, but it does not avoid potential interference problem.
3.
Conclusion
In this paper, we proposed four potential solutions for in-device interference. Note that they are not exclusive, but may need to work together. It is proposed to discuss the feasibility of each solution.
Proposal) RAN2 is asked to discuss the feasibility of the potential solutions for in-device interference avoidance described in section 2.
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