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1	Introduction
In RAN2#103bis, the following was agreed:
Agreements
1:	For NGEN-DC and NE-DC, capability coordination does not require MN and SN to comprehend each other’s UE configuration.
2a: For NR-DC, as a baseline is that capability coordination uses the same INMs as for EN-DC and can work without the MN and SN having to comprehend each other’s UE configuration but not excluding that they can comprehend the others configuration.
FFS for NR-DC, that for capability coordination the MN may in addition include MCG configuration in the INM to the SN (but priority is to ensure that 2a mechanism is working)
3: 	For NGEN-DC and NE-DC, reuse the UE-MRDC-Capability.

This contribution addresses the issues related to the functionality of mechanism 2a and further discusses the above FFS.

[bookmark: _Ref178064866]2	Discussion
2.1	EN-DC capability coordination
In EN-DC, capability coordination in terms of UE supported Band Combinations (BC) was performed using configuration restriction information in inter node message signalling. 
Having selected the BC for the MCG, the MN signals the allowed BCs for the SCG to the SN in ConfigRestrictInfoSCG of CG-ConfigInfo. ConfigRestrictInfoSCG contains a list of BCs and corresponding FeatureSets that the SN can choose from, see ASN.1 snippet from CG-ConfigInfo below.
ConfigRestrictInfoSCG ::=       SEQUENCE {
    allowedBC-ListMRDC              BandCombinationInfoList                    OPTIONAL,
    powerCoordination-FR1               SEQUENCE {
        p-maxNR-FR1                     P-Max                                  OPTIONAL,
        p-maxEUTRA                      P-Max                                  OPTIONAL,
        p-maxUE-FR1                     P-Max                                  OPTIONAL
    }                                                                          OPTIONAL,
    servCellIndexRangeSCG           SEQUENCE {
        lowBound                        ServCellIndex,
        upBound                         ServCellIndex
    }                                                                          OPTIONAL,   -- Cond SN-Addition
[bookmark: _Hlk512849425]    maxMeasFreqsSCG-NR                  INTEGER(1..maxMeasFreqsMN)             OPTIONAL,
    maxMeasIdentitiesSCG-NR             INTEGER(1..maxMeasIdentitiesMN)        OPTIONAL,
    ...
}

BandCombinationInfoList ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationInfo

BandCombinationInfo ::=     SEQUENCE {
    bandCombinationIndex        BandCombinationIndex,
    allowedFeatureSetsList      SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSetEntryIndex
}

FeatureSetEntryIndex ::=    INTEGER (1.. maxFeatureSetsPerBand)


In return, once SN has selected the NR bands for the SCG configuration, it can inform the MN of the selected SCG band combination using selectedBandCombinationNR of CG-Config, see ASN.1 snippet below. 
CG-Config-IEs ::=           SEQUENCE {
    scg-CellGroupConfig         OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    scg-RB-Config               OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    configRestrictModReq        ConfigRestrictModReqSCG                         OPTIONAL,
    drx-InfoSCG                 DRX-Info                                        OPTIONAL,
    candidateCellInfoListSN     OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,
    measConfigSN                MeasConfigSN                                    OPTIONAL,
    selectedBandCombinationNR   BandCombinationInfoSN                           OPTIONAL,
    fr-InfoListSCG              FR-InfoList                                     OPTIONAL,
    candidateServingFreqListNR  CandidateServingFreqListNR                      OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                     OPTIONAL
}

2.2	NR-DC capability coordination using EN-DC framework
Since for EN-DC, each band combination contains a set of LTE bands and NR bands in a choice structure (see ASN.1 below), it is implicit for each BC which bands that can be used by MN and SN. However, considering now NR-DC, only NR bands will be listed in each BC of allowedBC-ListMRDC, and thus it is no longer implicitly clear which bands can be setup by MN and SN. 
-- ASN1START
-- TAG-BANDCOMBINATIONLIST-START

BandCombinationList ::=             SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombination ::=                 SEQUENCE {
    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
    featureSetCombination               FeatureSetCombinationId,

    ca-ParametersEUTRA                  CA-ParametersEUTRA                      OPTIONAL,
    ca-ParametersNR                     CA-ParametersNR                         OPTIONAL,
    mrdc-Parameters                     MRDC-Parameters                         OPTIONAL,
    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))               OPTIONAL,
    powerClass-v1530                    ENUMERATED {pc2}                        OPTIONAL
}

BandParameters ::=                      CHOICE {
    eutra                               SEQUENCE {
        bandEUTRA                           FreqBandIndicatorEUTRA,
        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA              OPTIONAL,
        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA              OPTIONAL
    },
    nr                                  SEQUENCE {
        bandNR                              FreqBandIndicatorNR,
        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                 OPTIONAL,
        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                 OPTIONAL
    }
}

-- TAG-BANDCOMBINATIONLIST-STOP
-- ASN1STOP

Thus, for NR-DC some more information is needed into the inter node messages to indicate the share of each band combination that the SN may use. 
One way would be to add another field in CG-ConfigInfo to indicate the share of the MN signalled BCs in allowedBC-ListMRDC that the SN is free to use. Exactly how this should be signalled may have to wait for RAN4 decisions of how DC capability is signalled per NR BC. Assuming that RAN4 decides on a similar solution as was used for LTE-DC, there may for each NR-BC be a table with the supported grouping of bands of a band combination into MCG or SCG, see Table 1 below. By signalling the bit string positions to the SN, it would be possible for MN to signal to SN the possible NR bands to use.
Table 1: Cell grouping as defined in 36.331
NOTE 5:	The grouping of the cells to the first and second cell group, as indicated by supportedCellGrouping, is shown in the table below. The leading / leftmost bit of supportedCellGrouping corresponds to the Bit String Position 1.
	Nr of Band Entries:
	5
	4
	3

	Length of Bit-String:
	15
	7
	3

	Bit String Position
	Cell grouping option (0= first cell group, 1= second cell group)

	1
	00001
	0001
	001

	2
	00010
	0010
	010

	3
	00011
	0011
	011

	4
	00100
	0100
	

	5
	00101
	0101
	

	6
	00110
	0110
	

	7
	00111
	0111
	

	8
	01000
	
	

	9
	01001
	
	

	10
	01010
	
	

	11
	01011
	
	

	12
	01100
	
	

	13
	01101
	
	

	14
	01110
	
	

	15
	01111
	
	



Another option is to add a field with a list of the bands selected by the MN. This information in combination with the full UE signalled capability information could be used by the SN to select the bands for the SCG, such that the UE capabilities are not exceeded. Below is a ASN.1 example of this option. 
[bookmark: _Hlk528674871]ConfigRestrictInfoSCG ::=       SEQUENCE {
    allowedBC-ListMRDC              BandCombinationInfoList                             OPTIONAL,
    powerCoordination-FR1               SEQUENCE {
        p-maxNR-FR1                     P-Max                                               OPTIONAL,
        p-maxEUTRA                      P-Max                                               OPTIONAL,
        p-maxUE-FR1                     P-Max                                               OPTIONAL
    }                                                                                       OPTIONAL,
    servCellIndexRangeSCG           SEQUENCE {
        lowBound                        ServCellIndex,
        upBound                         ServCellIndex
    }                                                                                       OPTIONAL,   -- Cond SN-Addition
    maxMeasFreqsSCG-NR                  INTEGER(1..maxMeasFreqsMN)                          OPTIONAL,
    maxMeasIdentitiesSCG-NR             INTEGER(1..maxMeasIdentitiesMN)                     OPTIONAL,
    ...,
    [[
    allowedBands                 SEQUENCE (SIZE (1..maxSimultaneousBands)) OF sn-BandNR    OPTIONAL, 
    sn-BandNR                    FreqBandIndicatorNR                                        OPTIONAL
    ]]

}

To conclude, we note that the signalling of the share of NR-DC bands between MN and SN will depend on how the NR-DC band combinations are defined in RAN4. Therefore RAN2 must wait for this input, before deciding the detailed signalling of this in inter node messages. 
[bookmark: _Toc528910783]RAN2 to await input from RAN4 on band combination definitions for NR-DC before deciding capability coordination signalling in inter node messages.
2.2	NR-DC capability coordination using CG configuration
Sharing CG configuration between MN and SN in NR-DC, on top of the already agreed EN-DC baseline of exchanging ConfigRestrictInfoSCG IE can enable improved possibilities for capability coordination. For instance, if the SN wants to request different configurations from the ones indicated by the MN in ConfigRestrictInfoSCG IE, it can make its request (with ConfigRestrictModReqSCG IE) taking into consideration also the provided MCG configuration. Another benefit is that from the MCG configuration, the SN will have a much more detailed view of what share of UE capabilities are in use by the MCG and what can be configured in the SCG without exceeding the UE capabilities. Since the SCG configuration is already provided from the SN to MN (the MN is free to look into this container, though not allowed to change the content), we see no reason why the same information could not be exchange also in the other direction.
It should be noted, however, that the coordination between MN and SN would still be based on current EN-DC framework (as already agreed), and the exchange of CG configuration would just be added on top, since both MN and SN are NR nodes in this case. Therefore, there is no need to define specific actions regarding: when the CG configuration should be exchanged or which actions to take upon receiving this CG configuration. This can be left to network implementation.
[bookmark: _Toc528885906]For capability coordination in NR-DC, the exchange of CG configuration between MN and SN can be used on top of the already agreed EN-DC framework, in order to improve capability coordination between MN and SN.
[bookmark: _Toc528910784]For NR-DC, CG configuration may be exchanged between MN and SN.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	For capability coordination in NR-DC, the exchange of CG configuration between MN and SN can be used on top of the already agreed EN-DC framework, in order to improve capability coordination between MN and SN.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to await input from RAN4 on band combination definitions for NR-DC before deciding capability coordination signalling in inter node messages.
Proposal 2	For NR-DC, CG configuration may be exchanged between MN and SN.
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