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1. Introduction
In this contribution, we discuss the potential enhancements to IDC FDM solution for Rel-18. 
2. Discussion 
In LTE IDC solutions, there are TDM solution and FDM solution. When both are supported, TDM solution may be first attempted. If TDM solution fails to solve the problem and/or if network has another IDC-free frequency available to use for the UE, network applies the FDM solution.
FDM solution is simpler for both UE and network, because it is only about changing the operating frequency from affected frequencies to other frequencies that are IDC-free. For this reason, FDM solution to IDC problem was introduced in Rel-16 without TDM solution. 
In FDM solution, to enable UE to report IDC assistance information, network configures UE with a list of candidate frequencies for IDC indication. If UE detects a IDC problem among the candidate frequency list, UE reports the affected frequencies and/or affected frequency combinations to network as shown in the excerpt of ASN.1 in 38.331 below.  
IDC-Assistance-r16 ::=                  SEQUENCE {
    affectedCarrierFreqList-r16             AffectedCarrierFreqList-r16               OPTIONAL,
    affectedCarrierFreqCombList-r16         AffectedCarrierFreqCombList-r16           OPTIONAL,
    ...
}

The IDC indication reported by the UE enables the network to perform necessary actions to avoid the reported IDC problem by triggering, e.g., handover or SCell management procedure. 
For Rel-18 IDC enhancements to FDM solution, RAN2 is considering finer granularity for IDC reporting on top of existing frequency level granularity. Specifically, BWP-level IDC indication and PRB-level IDC indication are currently considered. 
BWP-granularity IDC indication
Currently the granularity of the current IDC assistance information is frequency level, and the frequency granularity is adopted from LTE IDC mechanism. Given that NR supports the concept of BWP to allow UE operations on a fraction of the cell bandwidth, it is natural to increase the granularity of the IDC indication from frequency level to BWP level. 
Proposal 1: For FDM solution, IDC indication with BWP granularity is supported in Rel-18.

If affected frequency range is limited only to a fraction of the cell bandwidth supported by the carrier frequency, inter-frequency may not be needed. For example, if IDC problem is limited only to the current active BWP and there is other non-active BWP having no/weak IDC problem, bandwidth switching to the non-active BWP may be sufficient. 
For BWP-level IDC indication, the baseline is that UE should send IDC indication if IDC problem is detected on its current active BWP. 
Proposal 2: Once UE detects a IDC problem on the current active BWP, UE indicates the BWP as affected BWP to network. 
If UE can detect IDC status on non-active BWPs, it is beneficial to report the BWP status of non-active BWPs in the triggered IDC indication. Network can choose the target BWP if it wants to trigger BWP switching based on the IDC indication. 
Proposal 3: UE includes IDC status of non-active BWPs, if capable, in the IDC indication triggered by IDC problem on the active BWP. 

Once UE sent IDC indication and the status of IDC of active and non-active BWPs is changed, UE may send another IDC indication to update the IDC status. Some consideration may be needed to avoid too frequent IDC indication due to IDC status update of non-active BWPs. Indication of IDC problem on non-active BWP may be considered to be similar to IDC indication on serving frequency having deactivated SCell or non-serving frequency. 
Proposal 4: Once UE detects a potential IDC problem on non-active BWPs, UE indicates the BWPs as potentially affected BWP to network.  

PRB-granularity IDC indication  
PRB-level IDC indication is based on evaluating IDC status for each PRB or PRB group. Considering that IDC status may change over time dynamically, PRB-level IDC evaluation will result in very frequent triggering of IDC indications. Furthermore, such higher granularity IDC status information is not really necessary from network, because the potential frequency range subject to IDC is already known to network (mostly ISM bands and adjacent bands affected by harmonics of operating frequencies) and victim system type indicated by the IDC assistance information is considered sufficient. From the observations, we think IDC triggering with PRB granularity is not really justified. 
Proposal 5: For FDM solution, IDC indication with PRB granularity is not supported in Rel-18.  

3. Conclusion 
In this contribution, we discuss the potential enhancements to IDC FDM solution for Rel-18 and give the following proposals. 
Proposal 1: For FDM solution, IDC indication with BWP granularity is supported in Rel-18.
Proposal 2: Once UE detects a IDC problem on the current active BWP, UE indicates the BWP as affected BWP to network. 
Proposal 3: UE includes IDC status of non-active BWPs, if capable, in the IDC indication triggered by IDC problem on the active BWP. 

Proposal 4: Once UE detects a potential IDC problem on non-active BWPs, UE indicates the BWPs as potentially affected BWP to network. 
Proposal 5: For FDM solution, IDC indication with PRB granularity is not supported in Rel-18. 
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