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[bookmark: _Ref165266342]Introduction
RAN2 has discussed the enhanced FDM solution for R18 IDC and achieved the following agreements:
RAN2#119 agreement[1]:
	[bookmark: _Hlk118410785]Agreements:
1 The Adjacent channel interference between NR Stand Alone (SA) or MN of NR-DC and non-3GPP should be considered for the FDM enhancement in Rel.18.

2 The Adjacent channel interference between SN (NR) of MR-DC and non-3GPP should be considered for the FDM enhancement in Rel.18.

3 NE-DC is not considered; We will work on NR freq as SA NR case. 

4 We will not consider the enhancements on E-UTRA freq for EN-DC scenario. 

FFS, on signalling details;



	Agreements:
1 The IMD interference from simultaneous Tx in EN-DC to non-3GPP should be considered for the FDM enhancement in Rel.18.
2 The IMD interference from simultaneous Tx in NR-DC to non-3GPP should be considered for the FDM enhancement in Rel.18.
Note: the solution (on freq granularity) for adjacent can be reused for IMD, we will not invent new solution on freq granularity for IMD. FFS on signalling details.



	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.



RAN2#120 agreement[2]:
Reconfirm, The Rel-18 IDC solution should allow for more granular IDC indications both on serving and on non-serving frequencies.
Only one single new finer granularity report is introduced, that applies for both serving and non-serving frequencies.
For LTE, problematic frequencies of E-UTRA are indicated by indicating measurement object IDs (same as existing LTE, no specification impact is foreseen.)
RAN2 down select one of solution 1, 2 or 2a based on ASN.1 details. FFS on the signalling details, how to configure, how to report..
MN can configure IDC, FFS whether SN can configure IDC for SN 

In this contribution, we will discuss the FDM solution for R18 IDC including the following aspects, and give our proposals:
· IDC issue in UL CA and MR-DC case 
· SRB for reporting FDM info;
FDM solution for R18 IDC
[bookmark: _Toc502437832]IDC Issue in UL CA and MR-DC case
During the post-email discussion [Post120][652], the aspect of the adjacent channel interference has been fully discussed while the UL CA case (i.e. IMD issue) and the MR-DC band combination have not been touched. Next, we will focus on the reporting of IDC assistance information in UL CA and MR-DC cases.
· UL CA Case

In R16, the UL CA case has been supported. According to the description of TS 38.331, NW will configure the candidate frequency via the candidateServingFreqListNR field. If there is at least one supported UL CA combination comprising carrier frequencies included in the candidateServingFreqListNR, UE can report the affected frequencies via the AffectedCarrierFreqCombList IE as follows:

AffectedCarrierFreqCombList-r16 ::= SEQUENCE (SIZE (1..maxCombIDC-r16)) OF AffectedCarrierFreqComb-r16

AffectedCarrierFreqComb-r16 ::=     SEQUENCE {
    affectedCarrierFreqComb-r16         SEQUENCE (SIZE (2..maxNrofServingCells)) OF  ARFCN-ValueNR    OPTIONAL,
    victimSystemType-r16                VictimSystemType-r16
}

Observation 1: IMD issues in the UL CA case can be reported using affectedCarrierFreqCombList IE in R16.

In R18, the more granular IDC indications shall be provided by UE. The most straightforward way is to reuse the signalling structure of the affectedCarrierFreqCombList with the enhanced reporting of affected frequency. For example, a new affectedCarrierFreqCombList_r18 IE is introduced, which includes a list of affected NR frequency range info.
Proposal 1: For R18 IDC reporting in the UL CA case, the affectedCarrierFreqCombList IE in R16 is taken as baseline, with enhanced granularity for affected frequency.

· EN-DC Case

In the RAN2#119 meeting, RAN2 agreed to consider the IMD interference in the EN-DC scenario. The IDC reporting in the EN-DC case has been supported in R15. The LTE gNB can configure UE with the candidate NR frequency via the CandidateServingFreqListNR IE as the yellow part. If there is a supported band combination comprising of at least one E-UTRA carrier frequency for which a measurement object is configured and at least one NR carrier frequency included in candidateServingFreqListNR, UE can report the affected band combination via the affectedCarrierFreqCombInfoListMRDC IE as the blue part.
	[[	idc-Indication-MRDC-r15		CHOICE{
			release					NULL,
			setup					CandidateServingFreqListNR-r15
		}			OPTIONAL	-- Cond idc-Ind
	]]

CandidateServingFreqListNR-r15 ::= SEQUENCE (SIZE (1..maxFreqIDC-r11)) OF ARFCN-ValueNR-r15


MRDC-AssistanceInfo-r15 ::= SEQUENCE {
	affectedCarrierFreqCombInfoListMRDC-r15		SEQUENCE (SIZE (1..maxCombIDC-r11)) OF AffectedCarrierFreqCombInfoMRDC-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

Observation 2: 	In R15, the IMD issues in the EN-DC case can be reported using the affectedCarrierFreqCombInfoListMRDC IE.

As RAN2 has agreed that “We will not consider the enhancements on E-UTRA freq for EN-DC scenario”, only the enhancement on NR frequency shall be considered. To realize it, the Rel-15 ASN.1 structure for the IDC reporting in the EN-DC case can be reused. However, the part of configured candidate NR frequency and the reported affected NR frequency shall be enhanced to support more granularity.
Proposal 2: The Rel-15 ASN.1 structure for NR IDC handling in EN-DC case is reused for Rel-18 IDC in EN-DC case, with the enhancement of configured the candidate NR frequency and reporting of NR affected frequency with more granularity.

· NR-DC case

In the RAN2#119 meeting, RAN2 agreed to consider the IMD interference in the NR-DC scenario. Similar to IDC reporting in the UL CA case, UE shall report the NR carrier frequency combinations. Thus, the current affectedCarrierFreqCombList in the UAI message for IDC in the UL CA case can also be taken as a baseline to cover the NR-DC case. 
Proposal 3: For R18 IDC reporting in the NR-DC case, the affectedCarrierFreqCombList IE in R16 is taken as baseline, with enhanced granularity for affected frequency.
In LTE, the IDC reporting in LTE CA and the IDC reporting in MR-DC use the ul-CA-AssistanceInfo IE and the mrdc-AssistanceInfo IE, respectively. For R18, whether the IDC reporting in LTE CA and the IDC reporting in MR-DC use different IEs should be discussed. As the NW knows the supported CA band combination and DC band combination via UE Capabilities, the NW can distinguish which frequency combinations are affected by IDC issues in the CA case or DC case. Thus, it is enough to introduce a single frequency combination list with enhanced granularity to cover the UL CA and NR-DC cases.
Proposal 4: Introduce a single frequency combination list with enhanced granularity to cover the IDC reporting in the UL CA and NR-DC cases.

SRB for reporting IDC Assistance information
In the RAN2#119 meeting, RAN2 agreed with the following scenario for IDC interference in R18. One issue is how UE reports FDM information under different frameworks.
	1 The Adjacent channel interference between NR Stand Alone (SA) or MN of NR-DC and non-3GPP should be considered for the FDM enhancement in Rel.18.

2 The Adjacent channel interference between SN (NR) of MR-DC and non-3GPP should be considered for the FDM enhancement in Rel.18.

3 NE-DC is not considered; We will work on NR freq as SA NR case. 



Based on the description of the latest TS 38.331 below [3], if UE is in EN-DC or NR-DC, UE will report the UEAssistanceInformation message via SRB3 if SRB3 is configured. Otherwise, UE will report the UEAssistanceInformation message via SRB1. As the IDC assistance information is carried by the UEAssistanceInformation message, reporting FDM info under different frameworks has been supported from the NR specification perspective, which just needs to be confirmed by RAN2.
	TS 38.331
1>	else if the UE is in (NG)EN-DC:
2>	if SRB3 is configured:
3>	submit the UEAssistanceInformation message via SRB3 to lower layers for transmission;
2>	else:
3>	submit the UEAssistanceInformation message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10].
1>	else if the UE is in NR-DC:
2>	if the UE assistance configuration that triggered this UE assistance information is associated with the SCG:
3>	if SRB3 is configured:
4>	submit the UEAssistanceInformation message via SRB3 to lower layers for transmission;
3>	else:
4>	submit the UEAssistanceInformation message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in 5.7.2a.3;


In email discussion[4], the majority view is to support per-CG periodic patten in TDM solution. Therefore, IDC assistance information associated with SCG is reported via SRB3 if SRB3 is configured. Otherwise, IDC assistance information is reported via SRB1. The IDC assistance information includes both FDM and TDM information.
Proposal 5: IDC assistance information associated with SCG is reported via SRB3 if SRB3 is configured. Otherwise, IDC assistance information is reported via SRB1.
Conclusions
In this contribution, we discussed the enhanced FDM solution for R18 IDC and give the following observations and proposals. 
Observation 1: IMD issues in the UL CA case can be reported using affectedCarrierFreqCombList IE in R16.

Observation 2: 	In R15, the IMD issues in the EN-DC case can be reported using the affectedCarrierFreqCombInfoListMRDC IE.

Proposal 1: For R18 IDC reporting in the UL CA case, the affectedCarrierFreqCombList IE in R16 is taken as baseline, with enhanced granularity for affected frequency.
Proposal 2: The Rel-15 ASN.1 structure for NR IDC handling in EN-DC case is reused as the baseline for Rel-18 IDC in EN-DC case, with the enhancement of configured the candidate NR frequency and reporting of NR affected frequency with more granularity.
Proposal 3: For R18 IDC reporting in the NR-DC case, the affectedCarrierFreqCombList IE in R16 is taken as baseline, with enhanced granularity for affected frequency.
Proposal 4: Introduce a single frequency combination list with enhanced granularity to cover the IDC reporting in the UL CA and NR-DC cases.
Proposal 5: IDC assistance information associated with SCG is reported via SRB3 if SRB3 is configured. Otherwise, IDC assistance information is reported via SRB1.
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