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Introduction
In this document, we further discuss an issue on inter-RAT/eNB mobility for UE under IDC interference.
Discussion
When all available E-UTRAN frequencies are under IDC interference for a UE, E-UTRAN may perform inter-RAT handover to UTRAN or GERAN for the UE. Then, while the UE is connected to UTRAN or GERAN, the UE would be free from IDC interference. Even if the E-UTRAN cell has a better channel quality than the UTRAN/GERAN cell, E-UTRAN may perform inter-RAT handover to UTRAN/GERAN, because all E-UTRAN frequencies are unusable. 
However, UTRAN/GERAN may perform handover of the UE back to E-UTRAN, because the E-UTRAN cell has a better channel quality than the UTRAN/GERAN cell. UTRAN/GERAN does not consider IDC interference on E-UTRAN frequencies, because UTRAN/GERAN does not support IDC. In the worst case, handover will be frequently repeated between UTRAN/GERAN and E-UTRAN, i.e. ping-pong handovers.
Such ping-pong handovers could also happen, in case that the source eNB supports IDC, but the target eNB does not support IDC. 
We have the following options to avoid frequent ping-pong handovers either between UTRAN/GERAN and E-UTRAN or between IDC capable eNB and IDC incapable eNB:

Option 1: E-UTRAN rejects handover request for certain duration

In this option, after E-UTRAN performs inter-RAT handover to UTRAN/GERAN for a UE due to IDC interference, E-UTRAN remembers this UE for certain duration. Then, if UTRAN/GERAN requests inter-RAT handover of this UE to E-UTRAN, E-UTRAN rejects this request as long as E-UTRAN remembers this UE. 

This option could be also applied to solve ping-pong problem for inter-eNB handover, in case that the target eNB does not understand IDC. Namely, in case of intra-LTE handover, if a UE has moved from IDC capable eNB to IDC incapable eNB, IDC capable eNB could reject returning handover request from IDC incapable eNB for certain duration, in order to avoid ping-pong handovers.

Since this option relies on network implementation only, it has no impact on the 3GPP specifications. One drawback of this option is that UTRAN/GERAN cannot know whether or not a UE becomes free from IDC interference. Hence, this option cannot be considered as a complete solution.
Option 2: IDC cause is indicated for handover request
When E-UTRAN requests inter-RAT handover to UTRAN/GERAN, E-UTRAN could indicate ‘IDC problem’ to UTRAN/GERAN [1]. In details, the IDC problem could be added to IE Cause of a ‘Handover Required’ message sent to MME. Since the IDC cause helps the MME and the target system know IDC problem, we could prevent the UE from moving back to the same eNB, still with IDC problem on E-UTRAN frequencies.
Similarly, in case of intra-LTE handover, when a UE moves from IDC capable eNB to IDC incapable eNB, IDC capable eNB could indicate ‘IDC cause’ in a handover request to IDC incapable eNB. Hence, IDC incapable eNB may prevent the UE with ‘IDC cause’ from moving back to the same eNB, still with IDC problem.
This option has the same drawback that option 1 has. Namely, UTRAN/GERAN cannot know whether or not a UE becomes free from IDC interference. Hence, this option cannot be considered as a complete solution, either. 
Furthermore, this option anyway requires IDC upgrade of inter-RAT radio system or IDC incapable eNB, because the target node should understand the meaning of the IDC cause. In particular, if IDC incapable eNB should be upgraded for intra-LTE handover, it could also simply recognize IDC problem from the transferred IDC indication with upgrade. 
Option 3: IDC indication is introduced in UTRAN/GERAN
We could consider introducing IDC indication in UTRAN/GERAN as well as in E-UTRAN as a complete solution. Compared to option 1 and 2, this option allows UTRAN/GERAN to know whether or not a UE becomes free from IDC interference by receiving IDC indication from UE. But, this option will require some work for both the UE side and the network side in UTRAN/GERAN.
Conclusion

In conclusion, we propose that RAN2 discuss the options above to solve ping-pong inter-RAT handovers when a UE experiences IDC interference on E-UTRAN frequencies. In our view, it seems to be preferable to go for option 1 in Rel-11 considering time plan, even though option 1 is not a complete solution.
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