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1 Introduction
Through the past meetings, RAN2 has decided that some signalling procedures can improve and provide efficient signalling procedures [1][2][3][4]. They are almost focusing on the contents of IDC indication message but there could be additional signalling procedures to provide essential functionalities for the IDC operation. In this paper, we introduce and discuss some remaining signalling issues for the IDC operation. 
2 Discussion
The figure 1 shows overall IDC signalling procedures including remaining signalling issues proposed by this  paper that the UE sends its capability indication message with frequency information, the IDC request rejection by the eNB and the reason of HO request on the inter-eNB signalling. 
The UE capability indication

In the last meeting, #78[2], RAN2 had agreements that

· A UE that supports IDC measures will indicate this capability to the network and the networks configures by dedicated signalling whether the UE is allowed to send IDC indications

· The network indicates by dedicated signalling for which frequencies the UE may report IDC problems.

As RAN2 agreed, the UE indicates its capability to the eNB and the eNB indicates by dedicated signalling for which frequencies the UE may report IDC problems. But it is not clear that how the eNB can obtain frequency information which can be measurement objects for the IDC UE. Before indicating measurement objects (e.g. frequency information), if the eNB obtains exact or potential frequency information it would be helpful. One of solutions would be that the UE provides potential frequency information which can be affected with ISM devices because the UE has information about ISM device’s characteristics (e.g. RF, operating channels etc.) using the UE internal coordination. Therefore, if it is allowed that the UE indicates frequency information on the UE capability indication message to the eNB, the eNB may effectively define the measurement objects.
Proposal 1: The UE indicates frequency information which can be potential interfered frequencies using the UE capability indication message 

IDC indication rejection
According to the current agreement, the eNB only has an authority to make a decision that what solution will be allocated to the UE based on the IDC indication message from the UE. The UE just requests and waits for the response from the eNB after sending an IDC indication message.  And also, in the last RAN 2 meeting [3], we agreed that an amount of time needs to be identified to make decision whether the UE declares the RLF or waits for an IDC response message from the eNB. If this time is longer the UE has to wait anyway and also if the eNB does not send any IDC response message until expiring of that time, the time the UE spent would definitely be waist and it should be avoided in terms of resource savings. And also in the email discussion [5], we have item whether the UE should send the same IDC indication message if not responded within the time from the eNB. If it is allowed, the UE will send an IDC indication message once expiring of prohibit timer because the UE has not been responded by the eNB. At this moment, it may be possible that the eNB does not accept the IDC request from the UE due to scheduling, load balancing or available frequency problem etc. Accordingly, if the eNB does not indicate such unavailable situation to the UE, the UE should wait an amount of undesirable time defined and send an IDC indication message again immediately because it has not received any response from the eNB. This signalling process would be undesirable signalling overhead and resources waste. Therefore, an IDC indication rejection from the eNB should be defined to protect undesirable signalling overhead and efficient operation for the IDC operation. The information element, IDC rejection, can be appended on the response message/IE corresponding to the IDC indication message from the UE.
Proposal 2: The eNB can reject an IDC indication message using the response message/IE corresponding to the IDC indication message from the UE

Inter eNB indication 

There have been several discussions about what information should be provided by the UE using an IDC indication message. One of agreements of the last meeting, #78, about assistance information [2] is that

· The IDC assistance information (e.g. unusable carriers, LTE+BT configuration related information and DRX related configurations etc.) should be transferred from source eNB to target eNB at inter-eNB handover.

In FDM solution, the UE may try to do inter-eNB/frequency HO/RAT and FDM assistance information, which is unusable frequencies, is transferred to the T-eNB from the S-eNB based on the agreement in RAN2. But the exact reason why the S-eNB sends unusable frequencies and HO request to the T-eNB should be revealed and T-eNB should be aware of how it has to do with such information because assistant information including unusable frequency information is just transferred to the T-eNB. Thus, the T-eNB does not know why those frequencies are not usable because the HO may not always induced by IDC interference problem. Accordingly, the T-eNB may do HO back to the problematic frequency and the S-eNB may HO back to the T-eNB again. This is definitely ping-pong problem which can possibly happen by unclear HO reasoning. In TS-36.423[5] there is definition of “Cause” value to indicate the reason for a particular event for the whole protocol, therefore, the HO reason indication (e.g. cause value) on the X2 interface, HANDOVER-REQUEST message, needs to be transferred to the T-eNB from the S-eNB in order to avoid possible ambiguity and undesirable behaviour. Thus, when the S-eNB transfers assistance information it sends the reason of HO (e.g. cause value) request, for example, IDC HO, to the T-eNB. After receiving associate information from the S-eNB, the T-eNB performs appropriate procedures to provide efficient IDC solution to the UE. And also, in case of inter-RAT HO, the assistant information from the S-eNB may not be useful for the target because those are related to the system specific parameters so that S-eNB may not send full assistant information to the target except unusable frequency information. Thus, unusable frequency information is still useful for the target to the UE in serving of HO, but the target may not know the reason why those are unusable frequency because they may be due to IDC or local interference. Accordingly, HO reason information may be useful to assist the target is order to accommodate the UE.
Proposal 3: The S-eNB transfers the reason of HO request (e.g. cause value) to the T-eNB when it sends assistance information to the T-eNB. 
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Figure 1. Overall signalling procedures for enhancement of IDC operation

3 Conclusion
In this contribution we have introduced and discussed additional enhancement of IDC signalling procedures to avoid interference and save resources. RAN2 is kindly requested to consider and adopt the following proposals.        
Proposal 1: The UE indicates frequency information which can be potential interfered frequency using the UE capability indication message 

Proposal 2: The eNB can reject an IDC indication message using the response message/IE corresponding to the IDC indication message from the UE

Proposal 3: The S-eNB transfers the reason of HO (e.g. cause value) request to the T-eNB when it sends assistance information to the T-eNB
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