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1
Introduction
In order to solve the problems related to extreme proximity of multiple radio transceivers within the same UE, a Frequency Domain Multiplexing (FDM) solution was agreed in RAN2 where the UE indicates which frequencies are not useable due to in-device coexistence [1]. In response to such a signalling, an eNB would typically order the UE to perform a handover to a frequency that has not been reported by the UE as suffering from IDC (In-Device Coexistence) interference (inter-frequency handover). If the target eNB is not aware of the reason why a handover was performed, it may decide to move the UE back to the same frequency. This problem is referred to as ping pong effect [2-5]. 
To avoid ping pongs, it was agreed at RAN2#73 meeting that 
“it would be valuable to have a source eNB transport (part of) the information received from the UE to a target eNB at handover”. 
It was then later agreed at RAN2#78 [10, 11] that 
“the IDC assistance information listed above should be transferred from source eNB to target eNB at inter-eNB handover”. 
One point left to discuss is whether the assistance information is enough for the target to avoid ping pongs or whether a new handover cause would be required [6-7].
2
Handover Cause
During inter-frequency handovers for IDC reasons, the source eNB moves the UE to another frequency to avoid in-device coexistence interference. If the target eNB is not aware of the trigger, it may decide to move the UE back to the same frequency, causing a ping pong problem [2-5]. With the agreed transfer of assistance information across eNBs at handover [11, 12], the question becomes whether the provision of the list of problematic frequencies is enough for the target eNB to know whether the handover was triggered for IDC reasons.
First of all, since the RAN2 agreement on assistance information transfer across eNBs is only a should statement (as we typically do not constrain network behaviour), a new handover cause would obviously be useful if the assistance information is not transferred.

Then, ordering a handover to a frequency described as non-problematic by the assistance information may not always be caused by IDC problems on the source frequency. For instance, such an inter-frequency handover may be triggered to reduce the load in the source cell. In that context, the absence of a handover cause set to “IDC” would also be helpful.
Thus, in order to avoid possible ambiguities regarding inter-frequency handovers in the context of IDC it is proposed that the HANDOVER REQUEST message exchanged between source and target eNBs during handover [8, 9] should be modified to include a new cause indicating that the reason for performing a handover is in-device coexistence interference.

Another potential issue relates to admission control. The target eNB may decide to reserve resources (at least temporarily) even under high load condition if it knows that there is an IDC problem at the source. Without an IDC explicit indication during handover the target would need to look at the IDC information and check the source frequency if known. 
On the contrary, a good implementation would admit the UE based on the IDC indication (cause value) included in the HANDOVER REQUEST message, and then would use the IDC information to help with possible load balancing/offloading actions, rather than reject the request.
3
Conclusion and Proposal
In order to avoid ping pong, one new cause value should be added to the S1AP: HANDOVER REQUEST and X2AP: HANDOVER REQUEST messages to indicate that the reason for performing a handover is in-device coexistence interference.

It is proposed to agree the related CRs vs. TS 36.413 and TS 36.423 [13, 14].
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