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1	Introduction
In this document we discuss further details for the more granular FDM indication.
[bookmark: _Ref178064866]2	Discussion
2.1	Down selection of more granular FDM indication
These options are on the table for more granular
Option 1: Central frequency + Bandwidth of the actual affected frequency range
Option 2: Starting frequency + Ending frequency of the actual affected frequency range
Option 2a: starting frequency + Bandwidth of the actual affected frequency range
Option 3: BWP-based reporting using BWP ID
Option 4: BWP-based reporting using BWP ID + PRB index
Option 5: Measurement object ID [5]
Option 6: Resource Block Group (RBG) based reporting

While we have been a proponent of Solution 3, judging from the outcome of the email discussion “[Post119-e][650][IDC] Comparison of FDM solutions (Ericsson)” R2-2212420, Option 1, 2, or 2a is likely the most acceptable options in RAN2. We propose to select one of those:
[bookmark: _Toc118407000]RAN2 to select one of option 1, 2 and 2a for more granular FDM indications.

A likely gNB-approach is that it configures the BWPs that the gNB has available as candidates for the UE. With option 3, the gNB would directly configure the BWPs that it has as candidate BWPs for the UE, but with option 1, 2 and 2a, we assume instead that the gNB configures the candidate frequency ranges explicitly that covers the frequencies interesting to the gNB.
[bookmark: _Toc118407001]With option 1, 2 and 2a, the gNB configure candidate frequency ranges. The UE reports IDC issues within those ranges.


2.2	Simultaneous configuration of legacy and new granularity
RAN2 is now going to increase the granularity of the FDM indications, e.g., by indicating affected frequency ranges. We expect the RRC spec to end up looking something like the following where we have the legacy candidateServingFreqListNR and a list of entities of the new granularity:
OtherConfig-v1610 ::=                   SEQUENCE {
    idc-AssistanceConfig-r16         SetupRelease {IDC-AssistanceConfig-r16}  OPTIONAL
	...
}
IDC-AssistanceConfig-r16 ::=    SEQUENCE {
    candidateServingFreqListNR-r16  CandidateServingFreqListNR-r16         OPTIONAL, -- Need R
    ...,
	candidateFreqRangeListNR-r18			CandidateFreqRangeListNR-r18					OPTIONAL
}

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

CandidateFreqRangeListNR-r18 ::= SEQUENCE (SIZE (1..maxFreqRangesIDC-r18)) OF <something>

	candidateServingFreqListNR
Indicates for each candidate NR serving cells, the center frequency around which UE is requested to report IDC issues.

	candidateFreqRangeListNR
Indicates candidate frequency ranges which UE is requested to report IDC issues within.



One question is if the network could mix granularities? I.e. should the network be allowed to configure some ARFCNs in CandidateServingFreqListNR and at the same time some new candidates frequency ranges?
We believe that it will cause additional complexities if we do allow for the combination. If the network has enabled the higher granularity the network doesn’t need the ARFCNs since those are of lower granularity. The network would likely simply configure candidate frequency ranges to match the BWPs that the network has available. And if the UE has issues on any of them, the gNB would avoid using those BWPs.
[bookmark: _Toc118407002]Simultaneous configuration of legacy candidate ARFCNs and the new candidates frequency ranges is not supported.

2.3	Combinations of new granularity
Existing spec allows the gNB to configure candidate ARFCNs. The UE would report either individual ARFCNs which are problematic for the UE and the gNB would address them, or the UE would report combinations of ARFCNs.
One question is if RAN2 should support combinations of the new frequency ranges? For example, if RAN2 adopts the approach where the UE indicates problematic frequency ranges; should the UE be allowed to indicate problematic combinations of frequency ranges?
Spontaneously this may seem complex. But it may actually simplify the feature. The alternative would be that we rely on the legacy approach using ARFCNs for indicating problematic combinations, while we use the new granularity for indicating individually problematic frequencies (e.g. by frequency ranges or BWPs). This would then result in that we anyway end up with simultaneous combination of ARFCNs and the new granularity.
One can of course imagine that we would say that the legacy ARFCN-approach is used for combinations, and the new granularity used for individual frequency-entities, but that we believe would be even more complicated to specify.
[bookmark: _Toc118407003]The UE can indicate problematic combinations of frequency ranges.
2.4	Victim system type
In existing IDC indication, the UE indicates the victim system type. This is indicated with this IE:
VictimSystemType-r16 ::=    SEQUENCE {
    gps-r16                     ENUMERATED {true}        OPTIONAL,
    glonass-r16                 ENUMERATED {true}        OPTIONAL,
    bds-r16                     ENUMERATED {true}        OPTIONAL,
    galileo-r16                 ENUMERATED {true}        OPTIONAL,
    navIC-r16                   ENUMERATED {true}        OPTIONAL,
    wlan-r16                    ENUMERATED {true}        OPTIONAL,
    bluetooth-r16               ENUMERATED {true}        OPTIONAL,
    ...
}

The WID does not mention anything about extending the victim system type hence we assume that the legacy victim system types are applicable also in Rel-18. 
[bookmark: _Toc118407004]RAN2 confirms that the legacy victim system types apply.

2.5	Interference direction
In the existing IDC indication, the UE indicates the interference direction, this is indicated by this field:
AffectedCarrierFreq-r16 ::=     SEQUENCE {
    carrierFreq-r16                 ARFCN-ValueNR,
    interferenceDirection-r16       ENUMERATED {nr, other, both, spare}
}

We see no reason to change this, and we propose:
[bookmark: _Toc118407005]RAN2 confirms that the legacy interference directions apply.


3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to select one of option 1, 2 and 2a for more granular FDM indications.
Proposal 2	With option 1, 2 and 2a, the gNB configure candidate frequency ranges. The UE reports IDC issues within those ranges.
Proposal 3	Simultaneous configuration of legacy candidate ARFCNs and the new candidates frequency ranges is not supported.
Proposal 4	The UE can indicate problematic combinations of frequency ranges.
Proposal 5	RAN2 confirms that the legacy victim system types apply.
Proposal 6	RAN2 confirms that the legacy interference directions apply.
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