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1 Introduction
In the last RAN2 #75b meeting, one of agreements about IDC indication triggering is as following [1].

· “Existing measurement and/or UE internal coordination can be used as a baseline to trigger the IDC indication”

Accordingly, the UE may send an indication message to the eNB when it detects interference by existing interference measurement scheme or receiving an internal coordination indication from the non-LTE component (e.g. ISM, GNSS). Because the final decision is made by the eNB, the eNB should send the response including IDC solution, corresponding to transmitted IDC indication from the UE. In WI stage, RAN2 has been mainly working on how to send an IDC indication, but it is time to discuss not only sending of an IDC indication to the eNB but also discuss how receive the IDC indication response from the eNB after sending an IDC indication. In this contribution, we introduce some of issues and possible ways to receive IDC indication response from the eNB.  

2 Discussion
2.1 Reception of IDC indication response
Once the UE detects IDC interference and/or receives an internal coordination indication from the non-LTE components, it sends an IDC indication to the eNB in order to get appropriate solution (e.g. FDM, TDM etc)[2]. However, there could be occurred unexpected operation if ISM component is still enabling after sending an IDC indication to the eNB. As shown in Figure 1, when ISM component is enabled, DL signaling reception from the eNB may not be guaranteed due to on-going IDC interference from the ISM component even though an IDC indication on UL has been successfully transmitted to the eNB.  

[image: image1.emf]Interference from 

ISM component

IDC indication

On-going IDC 

interference

X

IDC indication 

response with 

solution

eNB

UE


Figure 1. DL reception of IDC indication response 

Thus, IDC solution does not work if the UE could not safely receive the response from the eNB corresponding to the IDC indication even though an IDC indication has been successfully and correctly sent to the eNB. 
Proposal 1: Need to discuss how to receive the response with IDC solution from the eNB during IDC interference is still on-going after sending IDC indication to the eNB

2.2 Possible solutions 
As we described above, the reception procedures of IDC indication response should be defined and structured to safely and correctly receive the response with IDC solution. Accordingly, the UE and eNB should provide available resources for the reception of IDC indication response from the eNB. There could be two possible solutions, TDM and FDM, to provide guaranteed reception. 
· TDM solution: LTE component may hold the transmission of ISM component in order to receive an IDC solution from the eNB after sending an IDC indication.
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Figure 2. TDM solution for the reception of IDC indication response
As shown in figure 2, the UE sends an IDC indication to the eNB when it detects IDC interference or receives an internal coordination indication from ISM component. And then UE enforces ISM component to be held for a while, at least until receiving the IDC indication response from the eNB.  In this TDM solution, there could be some points. 1) How long enforced TDM gap should be provided? Because ISM component’s traffic pattern is variable and unexpected, enforced time gap may not be met with traffic characteristics in terms of QoS. In addition, because time gap may not be defined exactly, the UL transmission of IDC indication may not be guaranteed. Thus even in TDM time gap for the reception of IDC solution is provided and if it is shorten in order to provide QoS for ISM component, an IDC solution may not be reached at the UE on time. On the other hand, a longer enforced TDM time gap may provide traffic congestion or lower QoS of ISM component even providing enough time to receie the IDC indication response. However, if the traffic pattern is well estimated and robust IDC indication transmission is provided, TDM solution may provide efficient solution for the reception of IDC indication response. 2) Usually, once ISM component is enabled it may try to send/receive significant signalling at the initial time for the purpose of link/connection setup/maintenance. Accordingly, if ISM component is held for a while (e.g. enforced TDM gap), it could induce critical undesired miss-operation or delayed operation which can degrade ISM component’s performance.

· FDM solution: The UE moves to the new frequency not having IDC interference in order to receive IDC solution from the eNB after sending an IDC indication.
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Figure 3. FDM solution for the reception of IDC indication
As shown in figure 3, the UE sends an IDC indication to the eNB when it detects IDC interference or receives an internal coordination indication from ISM component at frequency f(1). And then UE moves to new frequency, f(2), that is not interfered with ISM component (e.g. far away from ISM band) in order ro receive IDC solution from the eNB. In this FDM solution, there could be some points. 1) How to identify the new frequency not having interference from the IDC? If the new frequency is not identified well, it could be another burden and problem. One possible way is that the UE and eNB has pre-defined frequency for this purpose. Because this is similar to the HO operation with pre-specified and identified frequency, it may provide an appropriate solution. At this moment, the pre-specified frequency would be the farthest frequency from ISM component’s operating frequency band (e.g. around 2300MHz in Band 40) and could be virtually reserved for this purpose. 2)  Based on the pre-specified frequency, radio resources needs to be reserved for the moving of the IDC UE, which has non-LTE component, experiencing IDC interference. This could be radio resource waste, however if it is controlled by smart eNB for sharing with non-IDC UE not having IDC capability, it may provide reasonable solution. 3) It may provide that ISM component transmits/receives its important signals without holding ISM component’s operation and degrading QoS. This could be benefit of FDM solution as a solution of the reception of IDC indication response.
Proposal 2: Need to discuss FDM and TDM solutions as possible solutions for the reception of IDC indication response
3 Conclusion
In this paper, we have discussed on how to receive the response with IDC solution from the eNB during IDC interference is still on-going after sending an IDC indication to the eNB. And we have also introduced possible solutions, FDM and TDM, to resolve the reception problem. RAN2 is kindly requested to consider and adopt the following proposals.        
Proposal 1: Need to discuss how to receive the response with IDC solution from the eNB during IDC interference is still on-going after sending IDC indication to the eNB

Proposal 2: Need to discuss FDM and TDM solution as possible solution for the reception of IDC indication response
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