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Introduction
In RAN2#121 meeting, following was agreed regarding enhanced FDM solutions for IDC:
	⇒ Adopt Option 1 based frequency range reporting to the network i.e Center frequency + bandwidth in KHz/MHz for the actual affected frequencies is reported by the UE to the network for addressing IDC problem in R18.
⇒ In MR-DC scenarios, SN can also configure the UE for IDC reporting in SN, including both FDM and TDM solution.
⇒ No additional co-ordination is needed for IDC configuration, apart from the existing mechanism between MN and SN (i.e. candidateServingFreqListNR in CG-Config for EN-DC).  
⇒ The gNB configures the candidate frequency ranges using (centre frequency + bandwidth) for which the UE should report IDC issues. Network may indicate the whole bandwidth of the freq. 
⇒ The frequency range (centre frequency + bandwidth) reported by the UE shall at least overlap with the frequency range (centre frequency + bandwidth) configured by the network.
⇒ The centre frequency reported by the UE is within the frequency range (centre frequency + bandwidth indicated by network in the configuration) configured by the network.
⇒ If the UE detects interference in both directions for one candidate frequency range indicated by the gNB, the UE can report two affected frequency ranges with the respective interference direction, as legacy. No extra specification change is required.
⇒ LTE MN does not configure the UE with R18 NR IDC configuration. 



Running CR for TS 38.331 was endorsed in R2-2304331 [1]. Email discussion “[Post121][655][IDC] Discussion on Leftover issues for IDC (xiaomi)” [2] was held to discuss leftover issues for IDC.
In this contribution, we discuss open issue for FDM solution for IDC.
Discussion
Necessity of coordination of MN and SN on IDC solution
One FFS from RAN2#121 meeting is “FFS whether any additional coordination is needed for network to resolve the problem when network receives the reporting from UE.” Some companies propose to consider inter-node coordination for IDC solution between MN and SN to address IMD issues where combination of frequencies involve both MN and SN. The intention is to avoid that both MN and SN stop using the problematic frequency resources causing IMD issue since only one node taking action is sufficient to resolve IMD issue.
Although the coordination of IDC solution between MN and SN is helpful for resource utilization, it requires additional standardization efforts. Considering that enhanced FDM solution already improves resource utilization with finer granularity indication, it is proposed to not consider inter-node coordination for IDC solution to address IMD issue.
[bookmark: Proposal_Coordination]Proposal 1: No additional standardization efforts are needed for inter-node coordination between MN and SN when network receives IDC report from UE.	
One open issue in email discussion “[Post121][655][IDC] Discussion on Leftover issues for IDC (xiaomi)” [2] is whether additional coordination between MN and SN is needed when network configures IDC assistance information reporting or autonomous denial. It should be noted that RAN2 has already agreed that “No additional co-ordination is needed for IDC configuration, apart from the existing mechanism between MN and SN (i.e. candidateServingFreqListNR in CG-Config for EN-DC)”, as well as “LTE MN does not configure the UE with R18 NR IDC configuration.” Current RRC running CR R2-2304331 [1] has the following signalling structure:
RRCReconfiguration-IEs ::=              SEQUENCE {
    radioBearerConfig       	RadioBearerConfig     OPTIONAL, -- Need M
    secondaryCellGroup          OCTET STRING (CONTAINING CellGroupConfig)   OPTIONAL, -- Cond SCG
...,
}

CellGroupConfig ::=                        SEQUENCE {
    cellGroupId                                CellGroupId,
    ...,
    [[
    autonomousDenialParameters-r18           SetupRelease {AutonomousDenialParameters-r18}                  OPTIONAL  -- Need M
    ]]
}

In the running CR, autonomous denial configuration is in IE CellGroupConfig, and the configuration for SCG is in a container, which is based on the CG-Config message sent from SN to MN, as below:
[bookmark: _Toc60777636][bookmark: _Toc131065468]–	CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB. It can also be used by a CU to request a DU to perform certain actions, e.g. to request the DU to perform a new lower layer configuration.
Direction: Secondary gNB or eNB to master gNB or eNB, alternatively CU to DU.
CG-Config message

CG-Config ::=                   SEQUENCE {
    criticalExtensions                  CHOICE {
        c1                                  CHOICE{
            cg-Config                           CG-Config-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

CG-Config-IEs ::=                   SEQUENCE {
    scg-CellGroupConfig          OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    scg-RB-Config                OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    ...
}

	CG-Config field descriptions

	scg-CellGroupConfig
Contains the RRCReconfiguration message (containing only secondaryCellGroup and/or measConfig and/or otherConfig and/or conditionalReconfiguration and/or bap-Config and/or iab-IP-AddressConfigurationList):
-	to be sent to the UE, used upon SCG establishment or modification (only when the SCG is not released by the SN), as generated (entirely) by the (target) SgNB. In this case, the SN sets the RRCReconfiguration message in accordance with clause 6 e.g. regarding the "Need" or "Cond" statements.
 or
-	including the current SCG configuration of the UE, when provided in response to a query from MN, or in SN triggered SN change in order to enable delta signaling by the target SN. In this case, the SN sets the RRCReconfiguration message in accordance with clause 11.2.3.
The field is absent if neither SCG (re)configuration nor SCG configuration query nor SN triggered SN change is performed, e.g. at inter-node capability/configuration coordination which does not result in SCG (re)configuration towards the UE. The field is also absent upon an SCG release triggered by the SN. This field is not applicable in NE-DC.



It can be seen that the configuration for autonomous denial for SN is generated by SN, and is already supported by existing signalling when autonomous denial configuration is included in IE CellGroupConfig. Therefore no additional coordination is needed.
[bookmark: Proposal_AutoDen]Proposal 2: No additional coordination between MN and SN is needed when network configures autonomous denial. 
ASN.1 details for affected frequency range 
In RRC running CR R2-2304331 [1], the values for the affected bandwidth is FFS and the proposed values are: {mhz5, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400m, whole}. Some companies suggested to consider kHz granularity in addition to MHz granularity for coexistence scenarios like Bluetooth. It should be pointed out that in NR, the minimum scheduling unit is PRB, and the smallest bandwidth of PRB is 180 kHz for 15 kHz subcarrier spacing numerology. It is therefore proposed that the granularity of affected bandwidth should not be smaller than 180 kHz.
[bookmark: Proposal_FreqGranularity]Proposal 3: The granularity of affected bandwidth should not be smaller than 180 kHz. 
It is also beneficial to add more intermediate values for the affected bandwidth so that more scheduling flexibility can be achieved. Therefore the following is proposed for the values for affected bandwidth.
[bookmark: Proposal_FreqValues]Proposal 4: The affected bandwidth takes the following values {kzh200, khz400, khz600, khz800, mhz1, mhz2, mhz3, mhz4, mhz5, mhz6, mhz8, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400, spare…}.
Conclusion
In this contribution, we discuss open issue for FDM solution for IDC, and propose the following:
Proposal 1: No additional standardization efforts are needed for inter-node coordination between MN and SN when network receives IDC report from UE.	
Proposal 2: No additional coordination between MN and SN is needed when network configures autonomous denial.
Proposal 3: The granularity of affected bandwidth should not be smaller than 180 kHz.
Proposal 4: The affected bandwidth takes the following values {kzh200, khz400, khz600, khz800, mhz1, mhz2, mhz3, mhz4, mhz5, mhz6, mhz8, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400, spare…}.
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