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According to the email discussion on the candidate FDM solutions in [1], 6 options are discussed. From our understanding, Option 1/2/2a are applicable for all scenarios, including both serving frequency and non-serving frequency and both EN-DC and NR-DC. In this contribution, we provide some comparisons between Option 1 and Option 2/2a, so that RAN2 can select one Option from Option 1/2/2a. Furthermore, we also provide some signalling reporting details to further facilitate the design of the IDC FDM solution.
Discussion
Comparison between Option 1 and Option 2/2a
According to the email discussion of IDC FDM solutions [1], the candidate Option 1/2/2a are as follows:
· Option 1: Central frequency + Bandwidth of the actual affected frequency range (3/14 for both serving and non serving frequency, 2/14 non serving frequency) [2], [3], [4], [5].
· Option 2: Starting frequency + Ending frequency of the actual affected frequency range (2/14 for both serving frequency and non-serving frequency) [2], [3].
· Option 2a: starting frequency + Bandwidth of the actual affected frequency range (1/14 for both serving frequency and non-serving frequency) [3].
According to the legacy IDC reporting for the affected NR frequencies, the NR frequencies reported by the UE shall belong to the frequencies indicated by the network (i.e. allowed by the network). According to 38.331 (i.e. for NR SA) and 36.331 (i.e. for EN-DC) as quoted below, the frequency to be reported is the center frequency around which UE is requested to report IDC issues. Compared with Option 2/2a, the legacy signalling of CandidateServingFreqListNR can be reused for Option 1.
	36.331:
CandidateServingFreqListNR
Indicates for each candidate NR serving cells, the center frequency around which UE is requested to report IDC issues for MR-DC.

	38.331:
candidateServingFreqListNR
Indicates for each candidate NR serving cells, the center frequency around which UE is requested to report IDC issues.


Considering the reporting signalling overhead, the maximum value of maxNARFCN is 3279165, and the maximum value of bandwidth (which depends on whether we use MHz or number of PRB(s)) is expected to smaller than the ARFCN-ValueNR indication. According to companies’ contributions, companies supporting Option 2/2a also supports Option 1. As such, Option 1 is more preferable compared with Option 2/2a. 
Proposal 1: Option 1 (i.e. Central frequency + Bandwidth of the actual affected frequency range) is selected amongst Option 1/2/2a.
Regarding whether to use MHz or number of PRB(s) for the bandwidth indication, as the indication of number of PRB(s) would still require the indication of SCS for NR frequency, we consider that “MHz” is simpler for the UE implementation and the reporting procedure.
Proposal 2: “MHz” is used to indicate the bandwidth of the actual affected frequency range of Option 1.
FDM reporting procedure
In general, we think that the FDM reporting procedure can be discussed for ED-DC and NR SA separately. Some commonalities (e.g. frequency granularity) can be achieved when RAN2 is discussing the signalling details.
For EN-DC, we consider that the Rel-15 IDC reporting framework for MRDC via the LTE InDeviceCoexIndication message can be reused as the baseline for the Rel-18 IDC FDM solution for EN-DC. For NR-DC, we consider that the Rel-16 IDC reporting framework for NR SA via the NR UEAssistanceInformation message can be reused as the baseline for the Rel-18 IDC FDM solution for NR SA including NR-DC.
Then, the reporting procedure of the IDC NR frequencies for both EN-DC and NR-DC can be as follows: 
	Step 1: The network configures the candidate NR frequencies and the Rel-18 frequency granularity, which are allowed to be reported for IDC issue.

	Step 2: The UE reports its affected NR frequencies with the Rel-18 frequency granularity, according to the candidate NR frequencies provided in Step 1.


Proposal 3: The network configures the candidate NR frequencies and the Rel-18 frequency granularity, which are allowed to be reported for IDC issue.
Proposal 4: The UE reports its affected NR frequencies with the Rel-18 frequency granularity, according to the candidate NR frequencies and the Rel-18 frequency granularity configured by the network.
Proposal 5: The affected NR frequencies with the Rel-18 frequency granularity reported via LTE is via the InDeviceCoexIndication message.
Proposal 6: The affected NR frequencies with the Rel-18 frequency granularity reported via NR is via the UEAssistanceInformation message.

For EN-DC, the Rel-15 reporting signalling for IDC affected frequencies of NR as quoted below can include both the NR frequency and the LTE frequency. From our understanding, the same ASN.1 structure can be reused as baseline with some modifications of adding the Rel-18 frequency granularity for NR frequency. Then the affected frequency list for Rel-18 IDC FDM solution needs to include the NR frequency list (i.e. affectedCarrierFreqCombNR-r15) and optionally include the LTE frequency list (i.e. affectedCarrierFreqCombEUTRA-r15). 
	AffectedCarrierFreqCombInfoMRDC-r15 ::= SEQUENCE {
	victimSystemType-r15					VictimSystemType-r11,
	interferenceDirectionMRDC-r15			ENUMERATED {eutra-nr, nr, other, eutra-nr-other,
											nr-other, spare3, spare2, spare1},
	affectedCarrierFreqCombMRDC-r15		SEQUENCE {
		affectedCarrierFreqCombEUTRA-r15		AffectedCarrierFreqComb-r15		OPTIONAL,
		affectedCarrierFreqCombNR-r15			AffectedCarrierFreqCombNR-r15
	}				OPTIONAL
}

AffectedCarrierFreqComb-r15 ::= SEQUENCE (SIZE (1..maxServCell-r13)) OF MeasObjectId-r13

AffectedCarrierFreqCombNR-r15 ::= SEQUENCE (SIZE (1..maxServCellNR-r15)) OF ARFCN-ValueNR-r15


Proposal 7: The Rel-15 ASN.1 structure for EN-DC IDC reporting is reused as the baseline for Rel-18 IDC FDM reporting via LTE, i.e. the affected frequencies including the NR frequencies and optionally the LTE frequencies.

For NR SA including NR-DC, the Rel-16 reporting signalling for IDC affected frequencies of NR as quoted below includes two frequency list, one for harmonic interference (i.e. affectedCarrierFreqList-r16) and one for UL CA (i.e. affectedCarrierFreqCombList-r16). From our understanding, the same ASN.1 structure of Rel-15 IDC frequency reporting via NR can be reused in Rel-18.
	IDC-Assistance-r16 ::=                  SEQUENCE {
    affectedCarrierFreqList-r16             AffectedCarrierFreqList-r16               OPTIONAL,
    affectedCarrierFreqCombList-r16         AffectedCarrierFreqCombList-r16           OPTIONAL,
    ...
}


Proposal 8: The Rel-16 ASN.1 structure for NR IDC reporting is reused as the baseline for Rel-18 IDC reporting via NR, i.e. the affected frequencies including one list for NR frequency and one list for UL CA.

Conclusions
According to the analysis given above, we have the following Proposals:
Proposal 1: Option 1 (i.e. Central frequency + Bandwidth of the actual affected frequency range) is selected amongst Option 1/2/2a.
Proposal 2: “MHz” is used to indicate the bandwidth of the actual affected frequency range of Option 1.
Proposal 3: The network configures the candidate NR frequencies and the Rel-18 frequency granularity, which are allowed to be reported for IDC issue.
Proposal 4: The UE reports its affected NR frequencies with the Rel-18 frequency granularity, according to the candidate NR frequencies and the Rel-18 frequency granularity configured by the network.
Proposal 5: The affected NR frequencies with the Rel-18 frequency granularity reported via LTE is via the InDeviceCoexIndication message.
Proposal 6: The affected NR frequencies with the Rel-18 frequency granularity reported via NR is via the UEAssistanceInformation message.
Proposal 7: The Rel-15 ASN.1 structure for EN-DC IDC reporting is reused as the baseline for Rel-18 IDC FDM reporting via LTE, i.e. the affected frequencies including the NR frequencies and optionally the LTE frequencies.
Proposal 8: The Rel-16 ASN.1 structure for NR IDC reporting is reused as the baseline for Rel-18 IDC reporting via NR, i.e. the affected frequencies including one list for NR frequency and one list for UL CA.
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