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1 Introduction
WID of IDC was agreed in [1]. The FDM related objective is copied as below for reference.
	· Enhancements to FDM solution, to allow more granular indication of affected frequencies (e.g. granularity of BWP or PRB level). (RAN2)
Note: Enhancements to FDM solution is prioritized.



RAN2 has discussed IDC in #119 meeting, and mainly concluded the following:

	Agreements:

1 Granular indications of the affected NR frequency reported for IDC issue needs to consider both serving and non-serving frequency as in the legacy FDM solution.


During offline email discussion [2], the main debates are on the following aspects.
1) Whether to develop unified or different solutions for serving and non-serving cells

2) Pros and Cons on candidate solutions between frequency region reporting and BWP ID reporting
2 Discussion  
IDC is a mechanism with long history introduced in both LTE and NR. It aims to address the co-existence issue between 3GPP RAT and non-3GPP RAT(s) (e.g., GNSS, WiFi, Bluetooth, etc). The problem could come from harmonic signal or inter-modulation (IMD) signal. Harmonic signal involves one UL signal from aggressor RAT while IMD signal involves two UL signals from aggressor RAT(s).
In Rel-16, a basic IDC framework has been developed in NR, supporting a FDM reporting where UE reports the IDC issue it can not solve by itself on the frequencies configured by candidateServingFreqListNR. The existing solution is deemed as too coarse in affected resource reporting. 
The aim of Rel-18 IDC is to develop an enhanced method for UE to provide more granular indication of affected resources. Two potential approaches were identified during RAN plenary discussion, i.e., BWP level reporting or PRB level reporting.

2.1 Whether to pursue unified solution for serving and non-serving cells

There was a debate on whether to pursue a unified solution for serving and non-serving cells. The motivation of unified solution is mainly for simplicity. It is observed that there are two solution trends in this direction:

· Option 1: Using BWP level reporting for both serving and non-serving cells

· Option 2: Using frequency region reporting for both serving and non-serving cells

In the case of serving cell(s), since BWP(s) are anyway configured, the reporting on BWP ID is indeed better for other means.
However, for non-serving frequencies, to support Option 1, candidate BWP(s) should be configured [3]. From our understanding, this framework may not save signaling overhead. The reasoning is for non-serving cells, the configuration for up to 4 BWP(s) consumes signaling overhead as well. If only one consecutive resource set gets impacted due to IDC, the signaling overhead might be even higher than letting UE report the exact PRB(s) or CRB(s) around the center frequency. 

Observation 1: For non-serving cells, using candidate BWP based reporting (Option 1) might not save signaling overhead comparing to using frequency region reporting (Option 2).
Furthermore, our understanding is the performance of solutions is more critical for a feature to be implemented considering neither option above is super complex. 
Proposal 1: Do not pursue a unified solution for serving and non-serving frequencies.

Approach 1: BWP level reporting 
For BWP level reporting, BWP(s) are first configured to UE by network for the serving carriers. UE then determines for the configured BWP(s), whether any IDC problem would occur on each single BWP on each CC. 
If 3GPP is the victim RAT, UE should be able to report the following in UAI message:

1) A list of serving carriers
2) A list of configured BWP(s) on each CC

If 3GPP is the aggressor RAT, UE should be able to report the following in UAI message:

1) A list of serving carriers for harmonic signal case, or a list of serving carrier combinations for IMD signal case
2) A list of configured BWP(s) on each CC for harmonic signal case
3) A list of BWP pairs for each serving carrier pair for IMD signal case
Combining the two main scenarios above, here is the proposal for BWP level reporting.
Proposal 2: For BWP reporting, UE should be able to report the following information in UAI message:
1) A list of serving carrier, or a list of serving carrier pair

2) A list of affected BWP(s) on each serving carrier, or a list of affected BWP pair for a serving carrier pair

Approach 2: PRB level reporting

For PRB level reporting, the reporting can be either based on the serving carriers configured or the candidateServingFreqListNR. For serving carriers configured, UE can report the affected PRB(s) inside each serving cell. For each target frequency configured in candidateServingFreqListNR, it should be noted the terminology of PRB may not be suitable as PRB is normally used within a BWP. On the target frequency for which only a center frequency is indicated, probably CRB is a better terminology. Regardless using CRB or PRB, a default SCS should be known at UE.
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Fig 1. PRB reporting based on the serving carrier        Fig 2. PRB reporting based on candidateServingFreqListNR
In addition, for even further granular reporting, the PRB level reporting can be reported inside the BWP.
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Fig 3. PRB reporting inside the BWP

Proposal 3: For PRB reporting, UE should be able to report the affected PRB(s) on serving carriers or on the candidateServingFreqListNR.
Proposal 4: It should be allowed for UE to support PRB level reporting inside the reported BWP.
Proposal 5: Down select from the following candidate solutions for serving frequencies and non-serving frequencies.
	
	Serving frequencies
	Non-serving frequencies

	Candidate solutions
	· BWP ID reporting

· PRB reporting

· BWP ID + PRB reporting
	· ARFCN only reporting (same as LTE)

· ARFCN + PRB (CRB) reporting


2.3 MR-DC support

In order to support MR-DC scenario, the first question is which entity is responsible for the IDC handling. From our understanding, if the affected carriers only involve one leg, MN and SN can manage the corresponding CG independently. On the other hand, if the affected carriers belong to two legs, it is straightforward that MN handles the IDC handling.
	Cases
	Responsible network entity

	Aggressor: non-3GPP RAT

Victim: 3GPP RAT
	N/A
	Either MN or SN
	No coordination is needed

	Aggressor: 3GPP RAT

Victim: non-3GPP RAT
	Harmonic 
	Either MN or SN 
	No coordination is needed

	
	IMD from two carriers in the same CG
	Corresponding entity of the CG
	No coordination is needed

	
	IMD from two carrier across two CG(s)
	MN
	SN->MN: SCG configuration on CA/BWP, or target frequency list
MN->SN: SCG CC/BWP to release


Proposal 6: Both MN and SN can configure IDC reporting to UE via SRB1 or SRB3 for the IDC reporting which only involve the carriers from one CG. UE reports IDC to the corresponding network entity via SRB1 or SRB3.
Proposal 7: If the affected carriers are across two CG(s), UE should only report the IDC status to MN and MN is responsible for IDC handling.

3 Conclusion
Based on the above discussion, our observations and proposals are as following:
Observation 1: For non-serving cells, using candidate BWP based reporting (Option 1) might not save signaling overhead comparing to using frequency region reporting (Option 2).

Proposal 1: Do not pursue a unified solution for serving and non-serving frequencies.

Proposal 2: For BWP reporting, UE should be able to report the following information in UAI message:

1) A list of serving carrier, or a list of serving carrier pair

2) A list of affected BWP(s) on each serving carrier, or a list of affected BWP pair for a serving carrier pair

Proposal 3: For PRB reporting, UE should be able to report the affected PRB(s) on serving carriers or on the candidateServingFreqListNR.

Proposal 4: It should be allowed for UE to support PRB level reporting inside the reported BWP.
Proposal 5: Down select from the following candidate solutions for serving frequencies and non-serving frequencies.

Proposal 6: Both MN and SN can configure IDC reporting to UE via SRB1 or SRB3 for the IDC reporting which only involve the carriers from one CG. UE reports IDC to the corresponding network entity via SRB1 or SRB3.
Proposal 7: If the affected carriers are across two CG(s), UE should only report the IDC status to MN and MN is responsible for IDC handling.
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