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1	Introduction
The IDC WID has an objective of higher granularity of the FDM solution:
	3	Justification
As a general assumption, IDC is assumed to work as follows: 
1. The UE detects internal issue or the possibility of internal issue caused by coexistence related to usage of certain radio resources, that the UE cannot resolve by itself. 
2. The UE provides information to the gNB to assist that the gNB may restrict radio resource usage to avoid the UE internal issue (or potential issue) caused by coexistence. 
The current IDC solution in NR has the following limitations: It does not support well interference mitigation between 3GPP and other RAT, as e.g. the affected frequencies cannot be adequately indicated via the NR FDM solution. Introducing a TDM solution would make it possible to handle scenarios for which alternative non-interfered frequencies are not available. The TDM solution may be used to avoid the interference caused by simultaneous uplink transmission on the UL frequencies to non-3GPP RAT.
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
This WI expects to address interference between 3GPP (including various MR-DC architectures, i.e. NR-DC and EN-DC) and non-3GPP RAT (e.g. WiFi).
· 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.
· Introduction of TDM solution (e.g. indication of UE preferred TDM pattern for UL/DL). (RAN2, RAN4).
Note: The TDM solution is considered complementary to the FDM solution.
· Specify RRM requirements for TDM solution (RAN4)
Note: LTE IDC solution should be considered as the baseline for the solutions developed in this WI.



[bookmark: _Ref178064866]2	Discussion
2.1	Current specification
Current specification supports:
1. The gNB configures UE to indicate IDC issues indicating a list of candidate serving frequencies
2. If the UE experiences IDC problems on any of the candidate serving frequencies that it cannot solve by itself, the UE sends a UE assistance information message carrying an IDC indication. The IDC indication indicates a list where the UE includes the problematic frequencies among the candidate serving frequencies.
3. The gNB may address the IDC problems by avoid that the UE is using the problematic frequencies, e.g. handover away from problematic frequencies, deconfiguring SCells on the problematic frequencies.

2.1	BWP vs. PRB level indications
For the FDM solution, it is already possible to send FDM-indication indicating problematic frequencies. Our understanding of the scope of the WID is that the FDM indications should be made more granular. The WID explicitly mentions BWPs and PRB level indications as examples which RAN2 should consider.

BWP indications
Regarding the BWP indication, we understand the motivation is that if the cell has BWP 1 and BWP 2 available, and the UE indicates that it has IDC problems on BWP 2, the network can avoid configuring BWP 2 for the UE.
To indicate a BWP, we assume that the UE can indicate an identity of a BWP that the UE is configured with, or a BWP that the network may configure for the UE. The reason for allowing UE to indicate "a BWP that the network may configure for the UE" comes from the fact that in the existing framework, the UE indicates IDC problems for measurement objects.
Before the network performs handover to a certain frequency, or before the network configures an SCell for a UE, the network normally also configures a measurement object on that frequency. Therefore, it was decided (in LTE-times) that the IDC indications should be done in terms of measurement objects. The way of indicating IDC issues for measurement objects is therefore a way of indicating IDC problems on candidate frequencies.

PRB indications
Regarding the PRB level indications, the motivation is less clear compared to indications of BWPs. To specify signalling for PRB level indications is probably doable in terms of specification-work. But before deciding whether to implement this in the specification, RAN2 should evaluate the feasibility from a product point of view.
As said above, it is rather straightforward for the network to refrain from configuring a UE with a certain BWP. But we understand that the motivation for a PRB level indication would be for the network to avoid that the UE is communicating on the problematic PRBs. However, to avoid a scheduling a UE on a certain PRB or PRB-range would impact the scheduler in the network which increases the complexity and hence has less chance of being adopted in real products. It is of course important that RAN2 does not specify too many solutions for the same problem as it would result in market fragmentation or even in no implementation at all. We think RAN2 needs to better understand if PRB level indications would work and if they would be beneficial enough to introduce to the specifications.

Based on the above, we propose that, as a baseline, the higher granularity of the IDC indications is achieved by BWP indications:
[bookmark: _Toc107299655][bookmark: _Toc110968600]As a baseline, higher granularity for an enhanced FDM solution is achieved by BWP indications.
2.2	How to indicate BWPs
RAN2 needs to decide if the UE shall be allowed to indicate IDC-problems for "candidate BWPs", i.e. BWPs which the UE has not been configured with yet. If this should not be supported, i.e., that the UE shall only be allowed to indicate IDC problems on configured BWPs, the signalling becomes very simple. The UE could basically indicate that for a configured BWP (of a serving cell) the UE has IDC issues. This could be indicated by a BWP ID out of those that the UE is configured with.
If UEs shall be allowed to indicate IDC issues on candidate BWPs, signalling becomes more complicated. The network would first have to indicate candidate BWPs, e.g. like this:

OtherConfig-v1610 ::=                   SEQUENCE {
    idc-AssistanceConfig-r16                SetupRelease {IDC-AssistanceConfig-r16}                       OPTIONAL, -- Need M
    drx-PreferenceConfig-r16                SetupRelease {DRX-PreferenceConfig-r16}                       OPTIONAL, -- Need M
    maxBW-PreferenceConfig-r16              SetupRelease {MaxBW-PreferenceConfig-r16}                     OPTIONAL, -- Need M
    maxCC-PreferenceConfig-r16              SetupRelease {MaxCC-PreferenceConfig-r16}                     OPTIONAL, -- Need M
    maxMIMO-LayerPreferenceConfig-r16       SetupRelease {MaxMIMO-LayerPreferenceConfig-r16}              OPTIONAL, -- Need M
    minSchedulingOffsetPreferenceConfig-r16 SetupRelease {MinSchedulingOffsetPreferenceConfig-r16}        OPTIONAL, -- Need M
    releasePreferenceConfig-r16             SetupRelease {ReleasePreferenceConfig-r16}                    OPTIONAL, -- Need M
    referenceTimePreferenceReporting-r16    ENUMERATED {true}                                             OPTIONAL, -- Need R
    btNameList-r16                          SetupRelease {BT-NameList-r16}                                OPTIONAL, -- Need M
    wlanNameList-r16                        SetupRelease {WLAN-NameList-r16}                              OPTIONAL, -- Need M
    sensorNameList-r16                      SetupRelease {Sensor-NameList-r16}                            OPTIONAL, -- Need M
    obtainCommonLocation-r16                ENUMERATED {true}                                             OPTIONAL, -- Need R
    sl-AssistanceConfigNR-r16               ENUMERATED{true}                                              OPTIONAL  -- Need R
}


IDC-AssistanceConfig-r16 ::=    SEQUENCE {
    candidateServingFreqListNR-r16  CandidateServingFreqListNR-r16                     OPTIONAL, -- Need R
    ...,
	candidateBandwidthPartList-r18	CandidateBandwidthPartList-r18						OPTIONAL, -- Need R
}

CandidateServingFreqListNR-r16 ::= SEQUENCE (SIZE (1..maxFreqIDC-r16)) OF ARFCN-ValueNR

CandidateBandwidthPartList-r18 ::= SEQUENCE (SIZE (1..maxFreqIDC-BWP-r18)) OF CandidateBWP-r18

CandidateBWP-r18 ::= SEQUENCE {
	candidateBandwidthPart-ID-r18		INTEGER (1.. maxBWP-IDC-r18),
	locationAndBandwidth-r18            INTEGER (0..37949),
	subcarrierSpacing-r18               SubcarrierSpacing,
    offsetToCarrier-r18                 INTEGER (0..2199)
}



That the UE indicates IDC problems for the candidate BWPs, implies that the network would have to add BWPs that the UE has configured as candidate BWPs in order for the UE to indicate IDC problems for them. Alternatively, RAN2 would have to define signalling such that the UE is allowed to indicate IDC problems both for candidate BWPs, and for configured BWPs. However, that would increase signalling complexity. Note, that currently, the UE indicates IDC issues only on candidate serving frequencies, i.e. not in terms of configured frequencies. We think to stick to this approach, the UE shall indicate IDC issues only in terms of candidate BWPs.
[bookmark: _Toc110968601]Network can configure candidate BWPs in the IDC-configuration. The UE indicate IDC problems for BWPs by referring to an index of a candidate BWP.
With this, to allow the UE to indicate IDC issues for the BWPs that the UE is configured to use, the gNB should configure corresponding candidate BWPs. This allows that the UE can refer to the BWPs that the UE is configured to use in the same way as those BWPs the UE is not configured with. One could have considered an alternative where the UE treats configured BWPs separate from non-configured BWPs, but that would in our mind just increase specification efforts and complexity. Therefore, we propose:
[bookmark: _Toc110968602]The gNB configures a candidate BWP for each BWP the UE is configured with.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	As a baseline, higher granularity for an enhanced FDM solution is achieved by BWP indications.
Proposal 2	Network can configure candidate BWPs in the IDC-configuration. The UE indicate IDC problems for BWPs by referring to an index of a candidate BWP.
Proposal 3	The gNB configures a candidate BWP for each BWP the UE is configured with.
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