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1 Introduction
In #77b meeting, RAN 2 had some agreements on the signalling procedures as following [1].
· All necessary/available assistant information for FDM and TDM solution is sent together

· The IDC indication is a new UL-DCCH (RRC) message

· The IDC indication can also be reused to send the updated assistant information including the case that there is no longer an IDC problem

· Whether the network indicates via dedicated signalling whether the UE may trigger and send an IDC indication (FFS)

The UE capability indication to the eNB about the UE’s IDC configuration has been also proposed to avoid IDC interference in pre-emption [2][3]. In addition, the comparison and benefit of the capability indication from the eNB and UE are also discussed [4]. In this contribution we introduce and discuss enhancement of IDC signalling procedures to avoid interference and save resources. 
2 Discussion
Figure 1 shows overall IDC signalling procedures including initial stage, IDC solution request and negotiation stage, and IDC completion stage. And also network signalling procedure between S-eNB and T-eNB is also shown in the figure 1. 
Initial Stage 
The UE may pre-emptively avoid possible IDC interference if it reports its IDC configuration based on equipped ISM component characteristics to the eNB [2][3][4][5]. 

· The eNB capability indication

As agreed in the last meeting, the eNB may indicate its capability whether it can support IDC solution or not. If the eNB does not support IDC solution, the UE even supporting IDC configuration will not send an IDC indication for the signalling overhead reduction.[1]
· The UE capability Request

The eNB may send an UE capability request message to the UE to see what kind of IDC components are equipped and configured in the UE
· The UE capability with IDC configuration

The UE may send an UE capability response message corresponding to UE capability request message from the eNB. This message may include the configuration of ISM component, for example, Tx power and possible interferable frequency band etc. when non-LTE components are enabled (but details are FFS))

When the eNB receives the UE capability response message, it may pre-emptively allocate the frequencies which are far away from possible interferable frequency band of when ISM component is enabled. The detail operation is discussed in [4]. And also, as agreed in the last meeting, the eNB may send its capability to the UE so that the UE does not send an IDC indication to the eNB not having IDC solution capability.
Proposal 1: The eNB requests the UE capability message to see IDC configuration 

Proposal 2: The UE sends the UE capability message including IDC configuration related information (e.g. Tx power, possible interferable frequency band etc., but more details are FFS)
IDC solution request and negotiation stage 

As discussed in the last RAN2 meeting, some signalling procedures have been agreed at these request and negotiation stages. However, 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. If the eNB does not indicate such unavailable situation to the UE, the UE might send an IDC indication message again because it has not received any response from the eNB, and it would be signalling overhead and resources waist. Therefore, an IDC indication rejection needs to be defined to reduce undesirable singling overhead and resource waste. 

Proposal 3: An IDC indication from the UE can be rejected by the eNB
It could be possible two signalling procedures that the eNB sends the IDC rejection message 1) after receiving IDC indication message or 2) after receiving measurement message if the eNB needs to check measurement results. An IDC response message may be used for the rejecting of IDC indication.
IDC Completion Stage 

After receiving an IDC solution, the UE can work in safe mode with TDM or FDM solution. In TDM solution, the LTE and ISM component can share the resources (e.g. DRX operation), In FDM solution, the UE may try to do inter-eNB/frequency HO. In case of inter-eNB HO, FDM assistant information which could be unusable frequencies does not need to be transferred to the T-eNB from the S-eNB due to mobility problem. However, the HO reason indication instead of unusable frequencies information as FDM assistant information could be transferred to the T-eNB[5].
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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 eNB requests the UE capability message to see IDC configuration 

Proposal 2: The UE sends the UE capability message including IDC configuration related information (e.g. Tx power, possible interferable frequency band etc., but more details are FFS)

Proposal 3: IDC indication from the UE can be rejected by the eNB
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