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1.
Introduction
In the last meeting, it was agreed to capture three coordination modes for in-device coexistence.  Those are uncoordinated, coordinated within UE only, coordinated with network level. According to the coordination mode, there can be different methods to cope with in-device coexistence interference. In this paper, we present possible solutions for each coordination mode.
2.
Discussion
In draft TR 36.816 [1], three coordination modes were specified as follows.

· Uncoordinated: Different technologies within the same UE operate independently without any internal coordination between each other.

· Coordinated within UE only: There is an internal coordination between the different radio technologies within the same UE, which means that at least the activity of one radio is known by other radio. However, the network is not aware of the coexistence issue possibly experienced by the UE and is therefore not involved in the coordination.
· Coordinated with network level: Different radio technologies within the UE are aware of possible coexistence problems and the UE can inform the network about such problems. It is then mainly up to the network to decide how to avoid coexistence interference.
From LTE’s perspective, due to the different availability of information about the different technologies within the same UE depending on the coordination mode, there can be different methods to resolve in-device interference problem. 
2.1 Schemes for uncoordinated mode

· Sol. 1) 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. Depending on whether the re-establishment succeed or not, different messages are exchanged between the network and UE under the current specification. Accordingly, different messages may be used to notify in-device interference to a new network.
This solution seems to be worse than others because it only resolves the ping-pong problem as indicated in [2][3], but it does not avoid potential interference problem. Furthermore, it does not detect the interference experienced by other technologies.
2.2 Schemes for coordinated mode within UE only

· 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. 
2.3 Scheme for coordinated mode with network level

· Sol. 1) 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. 2) 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. 
3.
Conclusion
In this paper, we proposed four potential solutions for in-device interference according to the coordination mode. 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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