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1 Introduction
One of agreements below for signaling procedures in the last meeting is that the eNB sends its capability to the UE in order for the UE not to send an IDC indication to the eNB which does not support IDC solution. [1][2]
FSS whether the network indicates via dedicated signaling whether the UE may trigger and send an IDC indication (it is FFS whether the network indicates for which frequencies the UE may trigger an IDC indication and if so, how this information is provided)
And [3][4][5] proposed the UE capability indication to preemptively avoid expected IDC interference from ISM devices configured in the UE. In this contribution, we compare two methods and introduce appropriate operation to reduce the signaling overhead and to avoid expected IDC interference.

2 Discussion
Basically, there could be two methods on who indicates the capability supporting IDC solution, thus, the UE indicated and eNB indicated. Two methods may have their own benefit and operation which can provide signaling overhead reduction and interference avoidance. Table 1 shows comparison of the benefits of the UE indicated and eNB indicated methods.

Table 1. Comparison of the UE and eNB capability indication

	
	The UE indication
	The eNB indication

	Method
	The UE capability indication
	The eNB capability indication

	Purpose
	IDC supportability and a type of IDC configuration
	IDC supportability

	Signaling Channel
	Dedicated
	Dedicated

	Benefit
	IDC interference avoidance in preemption
	Signaling overhead reduction (e.g. reduction of IDC indication)

	Others
	It could be skipped, if the eNB does not support IDC solution
	


1. Methods : The eNB and UE transmit a message including their capability using dedicated channel, UL-DCCH and DL-DCCH. The UE sends the UE capability response message including its IDC capability configured at the UE corresponding to the UE capability request message from the eNB. 
2. Purpose : The eNB sends the capability message in order for the UE to know the eNB’s capability whether it supports IDC solution or not. And the UE sends capability in order for the eNB to know the UE’s capability whether it supports IDC configuration and what kind of non-LTE devices are configured at the UE
3. Signaling channel : The eNB and UE sends their capability each other on the dedicated channel to avoid undesirable signaling.  

4. Benefits : Because the eNB indicates IDC capability to the UE, the UE may not send an IDC indication to the eNB not supporting IDC solution so that the signaling overhead can be reduced with this pre-signaling indication. And also, because the UE supporting IDC configuration indicates its configuration (e.g. type of non-LTE devices, operating frequency and channels, etc. the detail are FFS, through the UE internal coordination). The eNB may be expected interferable frequency band and allocates relatively safe frequency bands which are located far from the ISM bands. Figure 1 shows the frequency band allocation based on the UE’s capability.
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Figure 1. Safe and interferable frequency band for LTE and ISM devices
As shown in Figure 1, if the BT is working on the Channel #1(2402-2403MHz), 2382-2400MHz of the LTE Band 40 could be theoretically in interferable band assuming 20MHz enough frequency separation (f). While if the WiFi is working on the Channel #1 (2401-2423MHz), 2381-2400MHz of LTE Band 40 could be in interferable band assuming 20MHz enough frequency separation (f) too. And also if the WiFi is working on the Channel #14 (2473-2495MHz), Band 40 could be theoretically safe frequency band because it is located far from the ISM band. Accordingly, we can capture some interferable bands assuming the in-device coexistence operation and band allocation in use. This means that the UE is aware of the specific frequency which can be interferable when the ISM components are enabled. With the UE’s capability notification, the eNB can internally set the preferred frequency which is the safe frequency band to be pre-emptively allocated to the UE that is equipped with the in-device coexistence for avoiding unexpected interference. 

5. Others : If the eNB sends a message including its capability not supporting IDC solution, the UE may not need to send its capability and a type of configuration to the eNB. And also, if the UE sends a message including its capability indication message not supporting IDC configuration, the eNB does not need to send its capability. 
Proposal 1: the eNB and UE indicated capability are all necessary and used together to reduce signalling overhead and avoid IDC interference.
Figure 2 shows signalling procedures including the eNB and UE indicated capability. If the eNB sends an IDC capability that the UE does not support IDC solution, the UE does not need to send UE capability to the eNB. If the UE sends UE capability that does not supporting IDC configuration, the eNB does not need to send an IDC capability and does not allocate safe frequency. If the UE sends UE capability supporting IDC configuration, the eNB may allocate safe frequency with/without its IDC capability indication to the UE.
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Figure 2. Signaling procedures for capability indication
3 Conclusion
In this paper, we have compared the eNB and UE capability indication methods. And it has been shown that two methods can be used together in order to reduce signalling overhead and pre-emptively avoid IDC interference. RAN2 is kindly requested to consider and adopt the following proposal.        
Proposal 1: the eNB and UE capability indication are all necessary and used together to reduce signalling overhead and to pre-emptively avoid IDC interference.  
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