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1 Introduction
In FDM solution, the UE informs the E-UTRAN when transmission/reception of LTE or other radio signal would benefit or no longer benefit from LTE not using certain carriers or frequency resources. And the UE indicates which frequencies are useable or not-useable due to the in-device coexistence [1]. In addition, there was discussion for providing efficient indication method for FDM solution [2][3] and e-mail discussions about the classification of the indication sent by UE also have been conducted very actively. This contribution proposes to enhance the FDM solution and HO operation.    
2 Discussion
RAN2 has discussed that the indication of FDM can be sent by the UE whenever it has problem in ISM DL and LTE DL reception it cannot solve by itself. Reactive and proactive methods have been also discussed to identify the indication. Reactive indication is the reporting indication that the UE detects and reports interference due to the in-device coexistence. Proactive indication is the reporting indication that the UE reports frequencies which may have possible interference due to ISM component behaviors. This proactive indication could happen on the situations when the UE requests the eNB does not instruct HO to the certain non-serving frequency which may have interferences due to the in-device coexistence behavior and to change the current serving frequency which has a potential interference due to coexistence behavior [1]. In this paper we propose the measurement reporting with new triggering event as an indication method and a keeping time to hold the connection for the certain time in order to avoid undesirable ping-pong operation and also discuss the usage of proactive indication.
2.1 New Triggering Event
The HO can be possibly achieved in inter-frequency or inter-RAT environments.  To support efficient and prompt handover, new triggering events are proposed in addition to the existing triggering events as the indicator that the interference comes from the in-device coexistence. Therefore, the UE sends to the eNB the measurement report with the appropriate triggering event induced by the in-device coexistence interference. Currently, RAN2 specification includes A1 – A5 triggering events for LTE and, B1 and B2 triggering events for Inter-RAT. One or more new triggering events for LTE and Inter-RAT induced by the in-device coexistence could be possibly identified as the indication for the in-device coexistence.    
Proposal 1: Discuss and adopt that new triggering event for HO can be identified as the indication to indicate the in-device coexistence interference

2.2 Indication

A ping-pong during the handover is very significant and frequent ping-pong situations could induce undesirable signaling and resource wasting. The ping-pong problem may arise when the LTE component is interfered from ISM component, as such this may cause the LTE component to handover. However, when the ISM component is not active, the interference may be reduced upon which the UE may try to return back to the frequency of the previous serving eNB/cell, which may now have stronger signal strength than the frequency of the current serving eNB/cell. Depending on the ISM component behaviour such as traffic pattern and burstness, this behaviour may occur frequently. To save the undesirable signalling overhead and ping-pong problem between the source and target frequency of eNB/cell should be minimized as far as possible. If the network is aware of the certain frequency that has been experienced the interference due to the in-device coexistence and the network does not instruct HO back to the previous frequencies, it could dramatically reduce the undesirable ping-pong problem. Proactive indication in [1] may provide potential solution for this situation. Currently Reactive indications are supported as the base line, but Proactive indication is still FFS. As explained above, Proactive indication described in [1], however, could be helpful to resolve this problem.

Proposal 2: Discuss and adopt the first case of proactive indication as a baseline for the indication. (the UE asks the network not to hand itself over to certain of non-serving frequencies that are experiencing serious coexistence problem)

2.3 Connection holding for the handover  
The UE may initiate HO when it detects the ISM components activation generating the in-device coexistence interference. The UE starts the scanning procedures of neighbor cells or frequencies, and prepares to send the measurement report message. At this moment, the UE can select the target eNB/cell or frequencies to avoid the in-device coexistence interference fully (e.g. inter-frequency HO or inter-RAT HO). As introduced in section 2.2, however, if the ISM component is not active even temporarily due to its traffic patterns and burstness, the interference may be reduced upon which the UE may try to return back to the previous frequency which was experienced the interference due to the in-device coexistence, which may now have stronger signal strength than the frequency of the current serving eNB/cell. Depending on the ISM component behaviour such as traffic burstness and patterns, the ping-pong behaviour could occur frequently. To enhance the FDM and HO operation, we propose the connection holding time which is the Keeping Time at the target eNB/cell. After completion of handover, target eNB/cell should not HO the UE to the frequency of the previous serving eNB/cell which was interfered from ISM component while the Keeping Time is still running to avoid undesirable ping-pong. However, target eNB/cell may initiate HO to another target eNB/cell which is not on the same frequency of the previous serving eNB/cell which was interfered from ISM component. 
The UE sends the desirable Keeping time based on the ISM component traffic characteristics to the Target eNB/cell through the serving eNB/cell. Therefore, the target eNB/cell may hold the UE or should not HO back to the frequency of the previous serving eNB/cell during the Keeping Time, which was interfered from ISM component.  When the target eNB/cell receives the Keeping Time with indication related to the in-device coexistence interference, it should keep the current connection with the UE for at least the duration of the Keeping Time or should not instruct the UE to HO back to the frequency of the previous serving eNB/cell for the duration of the Keeping Time. If the target eNB/cell is not made aware that HO of the UE is due to coexistence interference, the target eNB/cell may try to HO the UE back to the original frequency of the previous serving eNB/cell. This could trigger handover immediately away from the original cell on reactivation of the non-LTE component. 
Proposal 3: Discuss and adopt the keeping time information for the indication of the in-device coexistence as the enhancement of FDM and HO operation
2.4 Call Flow 

Figure 1 shows the overall call flows for the proposed method and information 
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Figure 1. Signaling call flow

3 Conclusion
In this paper, new triggering event, proactive indication and keeping time are discussed for the FDM and HO solutions and the following proposals are given.      
Proposal 1: Discuss and adopt that new triggering event for HO can be identified as the indication to indicate the in-device coexistence interference

Proposal 2: Discuss and adopt the first case of proactive indication as a baseline for the indication. (the UE asks the network not to hand itself over to certain of non-serving frequencies that are experiencing serious coexistence problem)

Proposal 3: Discuss and adopt the keeping time information for the indication of the in-device coexistence as the enhancement of FDM and HO operation
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