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1	Introduction
The network needs to compute the L2 buffer size in order to be able to limit the amount of data in flight to and thereby avoid buffer overflow in the UE. 
However, as will be explained in this contribution, none of the two network nodes is able to compute the UEs total L2 buffer size. To overcome this problem, we suggest adding the L1 UL/DL data rates to the RRC inter-node messages.
Furthermore, the UE’s L2 buffer size is “shared” across all PDCP entities established for one UE. If the PDCP entities serving one UE are hosted in the both MeNB and SeNB, the two nodes have to determine how to share the UE’s total L2 buffer size. We suggest extending the RRC inter-node message or the Xn AP so that the MN can inform the SN about the amount of L2 memory that it may “use” for a certain UE. 
[bookmark: _Ref178064866]2	Discussion
2.1	Computing the L2 buffer size in case of EN-DC
According to 38.306, the UE's L2 buffer size depends on the UE's supported L1 data rate. For EN-DC (and MR-DC) the L1 data rate achievable in the MCG and in the SCG are necessary to compute the UE’s total L2 buffer size: 
To determine the L1 data rate achievable on the NR side, the gNB must parse and comprehend the UE-NR-Capabilities and (if it is an EN-DC BC) the UE-MRDC-Capabilities. 
To determine the L1 data rate achievable on the LTE side, the eNB must parse and comprehend the UE-EUTRA-Capabilities and (if it is an EN-DC BC) the UE-MRDC-Capabilities. 
However, the two nodes are not required to comprehend the other RAT's capability container. Hence, none of the two nodes can compute both the (EUTRA) MCG and (NR) SCG L1 data rates. And hence, none of the two nodes is able to compute the UEs total L2 buffer size.
[bookmark: _Toc16783816]In case of EN-DC the MeNB and SeNB are not required to comprehend the other RAT's capability container. Hence, none of them can compute both (MCG and SCG) L1 data rates. And hence, none of the two nodes can compute the UEs total L2 buffer size.
When the SN has selected a Band Combination (BC) and a corresponding Feature Set (FS) entry, it may compute the uplink and downlink L1 data rates that it may achieve on the SCG. If it would return these L1 data rate values to the MN, the MN could use it together with the L1 data rate values achievable with the same BC+FS at the MCG to compute the overall L2 buffer size. 
[bookmark: _Ref11660409][bookmark: _Toc16783818]The SN reports the l1DataRateUplink and l1DataRateDownlink for the selected BandCombination and FeatureSet to the CG-Config inter-node message. 
In [1] we propose to allow the SN to indicate not just one BC+FS pair to the MC but extend it to a list of BC+FSs. If that extension and Proposal 1 are agreeable, the SN should report uplink and downlink L1 data rate values for each BC+FS pair. One may think that it could suffice that the SN reports the maximum L1 data rate found for the selected BC+FS pairs. However, it may happen that one BC+FS enables a high data rate at the SN whereas another BC+FS enables a high data rate at the MN. The UE is not required to offer a L2 buffer resulting from the maxima of those MN- and SN data rates.
[bookmark: _Ref12347705][bookmark: _Toc16783819]If RAN2 agrees that the SN may indicate a list of BC+FS pairs in the CG-Config to the MN (see [2]), the SN should return l1DataRateUplink and l1DataRateDownlink for each entry in the list. 
2.2	Sharing the L2 Buffer Size among MN and SN
Unlike the L1 data rate, the L2 buffer size is not tied to a cell group or to certain serving cells. It is rather "used" by the PDCP entities serving the UE. All PDCP entities together should ensure not to bring more data in flight (transmitted but no ACK received yet) than what fits into the L2 buffer. PDCP entities hosted in the same node (MeNB or SgNB) could share the L2 buffer size (quite) dynamically among them. But if PDCP entities for one UE are spread across MeNB and SgNB, the two nodes need to agree on the "L2 buffer size shares" that they use. When we add the L1 data rates (UL+DL) to the CG-Config, the MeNB will be able to compute the UE’s L2 buffer size. But if some radio bearers (DRB and SRB) terminate in the SgNB, the MeNB and the SgNB must know which share of the total L2 buffer size they may use. 
[bookmark: _Toc16783817]If the PDCP entities serving one UE are hosted in the both MeNB and SeNB, the two nodes have to determine how to share the UE’s total L2 buffer size.
We believe that the MN could take this decision once the SN provided the L1 data rates for the selected BC+FS[footnoteRef:2], i.e. upon reception of the SgNB Addition Request Acknowledge (see Figure 1).  [2:  BC = Band Combination; FS=Feature Set] 



[bookmark: _Ref11415177]Figure 1: A copy of Figure 10.2.1-1 from 37.340: “Secondary Node Addition procedure”

Hence, the MN could inform the SN in step 5 (SgNB Reconfiguration Complete) about the amount of L2 buffer that it may use for the PDCP entities of this UE. Also upon other modifications of the RRC connection initiated by the MN or by the SN (e.g. addition/removal of DRBs; modification of a cell group...) the MN should have means to update the L2 buffer size share to be used by the SN. 
[bookmark: _Toc16783820]The MN should inform the SN about the amount of L2 buffer that the SN may use for the PDCP entities of this UE that terminate at the SN, if any. 
Figure 2 depicts the how the selection of band combination is meant to work upon SgNB addition and where we propose to add additional information. 
[bookmark: _Toc16783821]Ask RAN3 to introduce a l2BufferSizeShareSCG in applicable inter-node messages. A corresponding draft LS is provided in [3]
[bookmark: _Toc16783822]Recommend indicating the l2BufferSizeShareSCG in number of Kbyte with an integer range up to [(20 GBit/s / 8000 kbit/byte) * 0.1s] = 250000 KByte.

 
[bookmark: _Ref11661200]Figure 2: SgNB Addition with new fields in RRC-Inter-Node-Message and Xn message 
A CR implementing the changes according to Proposal 1 and Proposal 2 in 38.331 is available in [2].
[bookmark: _Toc16783823]Agree the corresponding CR [2] to reflect the changes according to Proposal 1 and Proposal 2 in 38.331.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In case of EN-DC the MeNB and SeNB are not required to comprehend the other RAT's capability container. Hence, none of them can compute both (MCG and SCG) L1 data rates. And hence, none of the two nodes can compute the UEs total L2 buffer size.
Observation 2	If the PDCP entities serving one UE are hosted in the both MeNB and SeNB, the two nodes have to determine how to share the UE’s total L2 buffer size.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The SN reports the l1DataRateUplink and l1DataRateDownlink for the selected BandCombination and FeatureSet to the CG-Config inter-node message.
Proposal 2	If RAN2 agrees that the SN may indicate a list of BC+FS pairs in the CG-Config to the MN (see [2]), the SN should return l1DataRateUplink and l1DataRateDownlink for each entry in the list.
Proposal 3	The MN should inform the SN about the amount of L2 buffer that the SN may use for the PDCP entities of this UE that terminate at the SN, if any.
Proposal 4	Ask RAN3 to introduce a l2BufferSizeShareSCG in applicable inter-node messages. A corresponding draft LS is provided in [3]
Proposal 5	Recommend indicating the l2BufferSizeShareSCG in number of Kbyte with an integer range up to [(20 GBit/s / 8000 kbit/byte) * 0.1s] = 250000 KByte.
Proposal 6	Agree the corresponding CR [2] to reflect the changes according to Proposal 1 and Proposal 2 in 38.331.
 


[bookmark: _In-sequence_SDU_delivery]4	References
R2-1910054, “Returning multiple BC+FS in CG-Config”, Ericsson, RAN2-107, Prague, 26th – 30th August 2019
R2-1910056, “Introducing multiple BC-FS and L1 Data Rate to INM”, 38.331 CR, Ericsson, RAN2-107, Prague, 26th – 30th August 2019
R2-1910057, “[DRAFT] LS on providing L2 buffer size in inter-node messages”, Ericsson, RAN2-107, Prague, 26th – 30th August 2019

Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
5	Annex - Text Proposal
5.1	One pair of L1 UL+DL Data rates
The following text proposal depicts how the SN could return one pair of L1 UL and DL data rates for the selectedBandCombinationNR. This should be adopted if RAN2 agrees to Proposal 1 but not to Proposal 2.
–	CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB.
Direction: Secondary gNB or eNB to master gNB or eNB.
CG-Config message
-- ASN1START
-- TAG-CG-CONFIG-START

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,
    configRestrictModReq                ConfigRestrictModReqSCG                         OPTIONAL,
    drx-InfoSCG                         DRX-Info                                        OPTIONAL,
    candidateCellInfoListSN             OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,
    measConfigSN                        MeasConfigSN                                    OPTIONAL,
    selectedBandCombination             BandCombinationInfoSN                           OPTIONAL,
    fr-InfoListSCG                      FR-InfoList                                     OPTIONAL,
    candidateServingFreqListNR          CandidateServingFreqListNR                      OPTIONAL,
    nonCriticalExtension                CG-Config-v1540-IEs                             OPTIONAL
}

CG-Config-v1540-IEs ::= SEQUENCE {
    pSCellFrequency                     ARFCN-ValueNR                                   OPTIONAL,
    reportCGI-RequestNR                 SEQUENCE {
        requestedCellInfo                   SEQUENCE {
            ssbFrequency                        ARFCN-ValueNR,
            cellForWhichToReportCGI             PhysCellId
        }                                                                               OPTIONAL
    }                                                                                   OPTIONAL,
    ph-InfoSCG                          PH-TypeListSCG                                  OPTIONAL,
    nonCriticalExtension                CG-Config-v1560-IEs                             OPTIONAL
}

CG-Config-v1560-IEs ::= SEQUENCE {
    pSCellFrequencyEUTRA                ARFCN-ValueEUTRA                                    OPTIONAL,
    scg-CellGroupConfigEUTRA            OCTET STRING                                        OPTIONAL,
    candidateCellInfoListSN-EUTRA       OCTET STRING                                        OPTIONAL,
    candidateServingFreqListEUTRA       CandidateServingFreqListEUTRA                       OPTIONAL,
    needForGaps                         ENUMERATED {true}                                   OPTIONAL,
    drx-ConfigSCG                       DRX-Config                                          OPTIONAL,
    reportCGI-RequestEUTRA              SEQUENCE {
        requestedCellInfoEUTRA          SEQUENCE {
            eutraFrequency                             ARFCN-ValueEUTRA,
            cellForWhichToReportCGI-EUTRA              EUTRA-PhysCellId
        }                                                                                   OPTIONAL
    }                                                                                       OPTIONAL,
    nonCriticalExtension                CG-Config-v15xy-IEsSEQUENCE {}                                         OPTIONAL
}

CG-Config-v15xy-IEs ::=             SEQUENCE {
    l1DataRateUplink                    INTEGER (1..20000000000)                        OPTIONAL,
    l1DataRateDownlink                  INTEGER (1..20000000000)                        OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                     OPTIONAL
}

PH-TypeListSCG ::=                      SEQUENCE (SIZE (1..maxNrofServingCells)) OF PH-InfoSCG

PH-InfoSCG ::=                          SEQUENCE {
    servCellIndex                       ServCellIndex,
    ph-Uplink                           PH-UplinkCarrierSCG,
    ph-SupplementaryUplink              PH-UplinkCarrierSCG                             OPTIONAL,
    ...
}

PH-UplinkCarrierSCG ::=                 SEQUENCE{
    ph-Type1or3                             ENUMERATED {type1, type3},
    ...
}

MeasConfigSN ::= SEQUENCE {
    measuredFrequenciesSN               SEQUENCE (SIZE (1..maxMeasFreqsSN)) OF NR-FreqInfo  OPTIONAL,
    ...
}

NR-FreqInfo ::= SEQUENCE {
    measuredFrequency                   ARFCN-ValueNR                                       OPTIONAL,
    ...
}

ConfigRestrictModReqSCG ::=         SEQUENCE {
    requestedBC-MRDC                    BandCombinationInfoSN                               OPTIONAL,
    requestedP-MaxFR1                   P-Max                                               OPTIONAL,
    ...,
    [[
    requestedPDCCH-BlindDetectionSCG    INTEGER (1..15)                                     OPTIONAL,
    requestedP-MaxEUTRA                 P-Max                                               OPTIONAL
    ]]
}

BandCombinationIndex ::= INTEGER (1..maxBandComb)

BandCombinationInfoSN ::=   SEQUENCE {
    bandCombinationIndex                BandCombinationIndex,
    requestedFeatureSets                FeatureSetEntryIndex
}

FR-InfoList ::= SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF FR-Info

FR-Info ::= SEQUENCE {
    servCellIndex       ServCellIndex,
    fr-Type             ENUMERATED {fr1, fr2}
}

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

CandidateServingFreqListEUTRA ::= SEQUENCE (SIZE (1.. maxFreqIDC-MRDC)) OF ARFCN-ValueEUTRA

-- TAG-CG-CONFIG-STOP
-- ASN1STOP

	CG-Config field descriptions

	candidateCellInfoListSN
Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

	candidateCellInfoListSN-EUTRA
Includes the MeasResultList3EUTRA as specified in TS 36.331 [10]. Contains information regarding cells that the source secondary node suggests the target secondary eNB to consider configuring. This field is only used in NE-DC.

	candidateServingFreqListNR, candidateServingFreqListEUTRA
Indicates frequencies of candidate serving cells for In-Device Co-existence Indication (see TS 36.331 [10]).

	drx-ConfigSCG
This field contains the complete DRX configuration of the SCG. This field is only used in NR-DC.

	drx-InfoSCG
This field contains the DRX long and short cycle configuration of the SCG. This field is used in (NG)EN-DC and NE-DC. 

	configRestrictModReq
Used by SN to request changes to SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. can be used to request configuring an NR band combination whose use MN has previously forbidden.

	fr-InfoListSCG
Contains information of FR information of serving cells that include PScell and Scells configured in SCG.

	l1DataRateDownlink
The maximum L1 downlink data rate in bit/s that the UE is able to achieve on its SCG serving cells according to the selected selectedBandCombinationNR.

	l1DataRateUplink
The maximum L1 uplink data rate that in bit/s the UE is able to achieve on its SCG serving cells according to the selected selectedBandCombinationNR.

	needForGaps
In NE-DC, indicates wheter the SN requests gNB to configure measurements gaps.

	measuredFrequenciesSN
Used by SN to indicate a list of frequencies measured by the UE.

	ph-InfoSCG
Power headroom information in SCG that is needed in the reception of PHR MAC CE of MCG

	ph-SupplementaryUplink
Power headroom information for supplementary uplink. In the case of (NG)EN-DC and NR-DC, this field is only present when two UL carriers are configued for a serving cell and one UL carrier reports type1 PH while the other reports type 3 PH. 

	ph-Type1or3
Type of power headroom for a certain serving cell in SCG (PSCell and activated SCells). Value type1 refers to type 1 power headroom, value type3 refers to type 3 power headroom. (See TS 38.321 [3]).

	ph-Uplink
Power headroom information for uplink.

	pSCellFrequency, pSCellFrequencyEUTRA
Indicates the frequency of PSCell in NR (i.e., pSCellFrequency) or EUTRA (i.e., pSCellFrequencyEUTRA). In this version of the specification, pSCellFrequency is not used in NE-DC whereas pSCellFrequencyEUTRA is only used in NE-DC.

	reportCGI-RequestNR, reportCGI-RequestEUTRA
Used by SN to indicate to MN about configuring reportCGI procedure. The request may optionally contain information about the cell for which SN intends to configure reportCGI procedure. In this version of the specification, the reportCGI-RequestNR is used in (NG)EN-DC and NR-DC whereas reportCGI-RequestEUTRA is used only for NE-DC.

	requestedPDCCH-BlindDetectionSCG
Requested value of the reference number of cells for PDCCH blind detection allowed to be configured for the SCG.

	requestedP-MaxEUTRA
Requested valume for the maximu power for the serving cells the UE can use in E-UTRA SCG. This field is only used in NE-DC.

	requestedP-MaxFR1
Requested value for the maximum power for the serving cells on frequency range 1 (FR1) in this secondary cell group (see TS 38.104 [12]) the UE can use in NR SCG.

	requestedBC-MRDC
Used to request configuring an NR band combination and corresponding feature sets which are forbidden to use by MN. 

	scg-CellGroupConfig
Contains the RRCReconfiguration message:
-	to be sent to the UE, used upon SCG establishment or modification, 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. This field is not applicable in NE-DC.

	scg-CellGroupConfigEUTRA
Includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration. Used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the (target) SeNB. This field is absent when master gNB uses full configuration option. This field is only used in NE-DC.

	scg-RB-Config
Contains the IE RadioBearerConfig:
-	to be sent to the UE, used to (re-)configure the SCG RB configuration upon SCG establishment or modification, as generated (entirely) by the (target) SgNB or SeNB. In this case, the SN sets the RadioBearerConfig in accordance with section 6, e.g. regarding the "Need" or "Cond" statements.
 or
-	including the current SCG RB 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 section 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 RB (re)configuration.

	selectedBandCombination
Indicates the band combination selected by SN for the (NG)EN-DC, NE-DC, and NR-DC.

	



	BandCombinationInfoSN field descriptions

	bandCombinationIndex
The position of a band combination in the supportedBandCombinationList

	requestedFeatureSets
The position in the FeatureSetCombination which identifies one FeatureSetUplink/Downlink for each band entry in the associated band combination



5.2	Several pairs of L1 UL+DL Data rates
The following text proposal depicts how the SN could return one pair of L1 UL and DL for each band combination that the SgNB returns. This should be adopted if RAN2 agrees to Proposal 1 and to Proposal 2.
–	CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB.
Direction: Secondary gNB or eNB to master gNB or eNB.
CG-Config message
-- ASN1START
-- TAG-CG-CONFIG-START

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,
    configRestrictModReq                ConfigRestrictModReqSCG                         OPTIONAL,
    drx-InfoSCG                         DRX-Info                                        OPTIONAL,
    candidateCellInfoListSN             OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,
    measConfigSN                        MeasConfigSN                                    OPTIONAL,
    selectedBandCombination             BandCombinationInfoSN                           OPTIONAL,
    fr-InfoListSCG                      FR-InfoList                                     OPTIONAL,
    candidateServingFreqListNR          CandidateServingFreqListNR                      OPTIONAL,
    nonCriticalExtension                CG-Config-v1540-IEs                             OPTIONAL
}

CG-Config-v1540-IEs ::= SEQUENCE {
    pSCellFrequency                     ARFCN-ValueNR                                   OPTIONAL,
    reportCGI-RequestNR                 SEQUENCE {
        requestedCellInfo                   SEQUENCE {
            ssbFrequency                        ARFCN-ValueNR,
            cellForWhichToReportCGI             PhysCellId
        }                                                                               OPTIONAL
    }                                                                                   OPTIONAL,
    ph-InfoSCG                          PH-TypeListSCG                                  OPTIONAL,
    nonCriticalExtension                CG-Config-v1560-IEs                             OPTIONAL
}

CG-Config-v1560-IEs ::= SEQUENCE {
    pSCellFrequencyEUTRA                ARFCN-ValueEUTRA                                    OPTIONAL,
    scg-CellGroupConfigEUTRA            OCTET STRING                                        OPTIONAL,
    candidateCellInfoListSN-EUTRA       OCTET STRING                                        OPTIONAL,
    candidateServingFreqListEUTRA       CandidateServingFreqListEUTRA                       OPTIONAL,
    needForGaps                         ENUMERATED {true}                                   OPTIONAL,
    drx-ConfigSCG                       DRX-Config                                          OPTIONAL,
    reportCGI-RequestEUTRA              SEQUENCE {
        requestedCellInfoEUTRA          SEQUENCE {
            eutraFrequency                             ARFCN-ValueEUTRA,
[bookmark: _Hlk3237997]            cellForWhichToReportCGI-EUTRA              EUTRA-PhysCellId
        }                                                                                   OPTIONAL
    }                                                                                       OPTIONAL,
    nonCriticalExtension                SEQUENCE {}CG-Config-v15xy-IEs                                         OPTIONAL
}

CG-Config-v15xy-IEs ::=             SEQUENCE {
[bookmark: _Hlk12365915]    selectedBandCombinationList         SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationInfo-vxy     OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                                     OPTIONAL
}


PH-TypeListSCG ::=                      SEQUENCE (SIZE (1..maxNrofServingCells)) OF PH-InfoSCG

PH-InfoSCG ::=                          SEQUENCE {
    servCellIndex                       ServCellIndex,
    ph-Uplink                           PH-UplinkCarrierSCG,
    ph-SupplementaryUplink              PH-UplinkCarrierSCG                             OPTIONAL,
    ...
}

PH-UplinkCarrierSCG ::=                 SEQUENCE{
    ph-Type1or3                             ENUMERATED {type1, type3},
    ...
}

MeasConfigSN ::= SEQUENCE {
    measuredFrequenciesSN               SEQUENCE (SIZE (1..maxMeasFreqsSN)) OF NR-FreqInfo  OPTIONAL,
    ...
}

NR-FreqInfo ::= SEQUENCE {
    measuredFrequency                   ARFCN-ValueNR                                       OPTIONAL,
    ...
}

ConfigRestrictModReqSCG ::=         SEQUENCE {
    requestedBC-MRDC                    BandCombinationInfoSN                               OPTIONAL,
    requestedP-MaxFR1                   P-Max                                               OPTIONAL,
    ...,
    [[
    requestedPDCCH-BlindDetectionSCG    INTEGER (1..15)                                     OPTIONAL,
    requestedP-MaxEUTRA                 P-Max                                               OPTIONAL
    ]]
}

BandCombinationIndex ::= INTEGER (1..maxBandComb)

BandCombinationInfoSN ::=   SEQUENCE {
    bandCombinationIndex                BandCombinationIndex,
    requestedFeatureSets                FeatureSetEntryIndex
}

FR-InfoList ::= SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF FR-Info

FR-Info ::= SEQUENCE {
    servCellIndex       ServCellIndex,
    fr-Type             ENUMERATED {fr1, fr2}
}

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

CandidateServingFreqListEUTRA ::= SEQUENCE (SIZE (1.. maxFreqIDC-MRDC)) OF ARFCN-ValueEUTRA

-- TAG-CG-CONFIG-STOP
-- ASN1STOP

	CG-Config field descriptions

	candidateCellInfoListSN
Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

	candidateCellInfoListSN-EUTRA
Includes the MeasResultList3EUTRA as specified in TS 36.331 [10]. Contains information regarding cells that the source secondary node suggests the target secondary eNB to consider configuring. This field is only used in NE-DC.

	candidateServingFreqListNR, candidateServingFreqListEUTRA
Indicates frequencies of candidate serving cells for In-Device Co-existence Indication (see TS 36.331 [10]).

	drx-ConfigSCG
This field contains the complete DRX configuration of the SCG. This field is only used in NR-DC.

	drx-InfoSCG
This field contains the DRX long and short cycle configuration of the SCG. This field is used in (NG)EN-DC and NE-DC. 

	configRestrictModReq
Used by SN to request changes to SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. can be used to request configuring an NR band combination whose use MN has previously forbidden.

	fr-InfoListSCG
Contains information of FR information of serving cells that include PScell and Scells configured in SCG.

	needForGaps
In NE-DC, indicates wheter the SN requests gNB to configure measurements gaps.

	measuredFrequenciesSN
Used by SN to indicate a list of frequencies measured by the UE.

	ph-InfoSCG
Power headroom information in SCG that is needed in the reception of PHR MAC CE of MCG

	ph-SupplementaryUplink
Power headroom information for supplementary uplink. In the case of (NG)EN-DC and NR-DC, this field is only present when two UL carriers are configued for a serving cell and one UL carrier reports type1 PH while the other reports type 3 PH. 

	ph-Type1or3
Type of power headroom for a certain serving cell in SCG (PSCell and activated SCells). Value type1 refers to type 1 power headroom, value type3 refers to type 3 power headroom. (See TS 38.321 [3]).

	ph-Uplink
Power headroom information for uplink.

	pSCellFrequency, pSCellFrequencyEUTRA
Indicates the frequency of PSCell in NR (i.e., pSCellFrequency) or EUTRA (i.e., pSCellFrequencyEUTRA). In this version of the specification, pSCellFrequency is not used in NE-DC whereas pSCellFrequencyEUTRA is only used in NE-DC.

	reportCGI-RequestNR, reportCGI-RequestEUTRA
Used by SN to indicate to MN about configuring reportCGI procedure. The request may optionally contain information about the cell for which SN intends to configure reportCGI procedure. In this version of the specification, the reportCGI-RequestNR is used in (NG)EN-DC and NR-DC whereas reportCGI-RequestEUTRA is used only for NE-DC.

	requestedPDCCH-BlindDetectionSCG
Requested value of the reference number of cells for PDCCH blind detection allowed to be configured for the SCG.

	requestedP-MaxEUTRA
Requested valume for the maximu power for the serving cells the UE can use in E-UTRA SCG. This field is only used in NE-DC.

	requestedP-MaxFR1
Requested value for the maximum power for the serving cells on frequency range 1 (FR1) in this secondary cell group (see TS 38.104 [12]) the UE can use in NR SCG.

	requestedBC-MRDC
Used to request configuring an NR band combination and corresponding feature sets which are forbidden to use by MN. 

	scg-CellGroupConfig
Contains the RRCReconfiguration message:
-	to be sent to the UE, used upon SCG establishment or modification, 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. This field is not applicable in NE-DC.

	scg-CellGroupConfigEUTRA
Includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration. Used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the (target) SeNB. This field is absent when master gNB uses full configuration option. This field is only used in NE-DC.

	scg-RB-Config
Contains the IE RadioBearerConfig:
-	to be sent to the UE, used to (re-)configure the SCG RB configuration upon SCG establishment or modification, as generated (entirely) by the (target) SgNB or SeNB. In this case, the SN sets the RadioBearerConfig in accordance with section 6, e.g. regarding the "Need" or "Cond" statements.
 or
-	including the current SCG RB 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 section 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 RB (re)configuration.

	selectedBandCombination
Indicates the band combination selected by SN for the (NG)EN-DC, NE-DC, and NR-DC.

	selectedBandCombinationList
A list of band combinations and corresponding feature sets that are all compatible with the SCG configuration chosen by the SN.

	



	BandCombinationInfoSN field descriptions

	bandCombinationIndex
The position of a band combination in the supportedBandCombinationList

	requestedFeatureSets
The position in the FeatureSetCombination which identifies one FeatureSetUplink/Downlink for each band entry in the associated band combination




[bookmark: _Hlk12365999]–	BandCombinationInfo
The IE BandCombinationInfo is used to configure provide information about allowed or selected band combinations and feature sets.
BandCombinationInfo information element
-- ASN1START
-- TAG-BANDCOMBINATIONINFO-START

BandCombinationInfo-vxy ::=         SEQUENCE {
    bandCombinationIndex                BandCombinationIndex,
    featureSetEntryList                 SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSetEntry-vxy           OPTIONAL
}

[bookmark: _Hlk12352666]FeatureSetEntry-vxy ::=             SEQUENCE {
    featureSetEntryIndex                FeatureSetEntryIndex,
    l1DataRateUplink                    INTEGER (1..20000000000)                                                    OPTIONAL,
    l1DataRateDownlink                  INTEGER (1..20000000000)                                                    OPTIONAL
}

-- TAG-BANDCOMBINATIONINFO-STOP
-- ASN1STOP

	FeatureSetEntry-vxy field descriptions

	featureSetEntryIndex
The position of a FeatureSetEntry in the FeatureSetCombination. It identifies one FeatureSetUplink/Downlink for each BandParameters entry in the associated band combination. The value 0 corresponds to the first entry in the FeatureSetCombination list.

	l1DataRateDownlink
The L1 uplink data rate in bit/s achievable with the featureSetEntryIndex and with the associated BandCombination.

	l1DataRateUplink
The L1 downlink data rate in bit/s achievable with the featureSetEntryIndex and with the associated BandCombination.



	BandCombinationInfo-vxy field descriptions

	bandCombinationIndex
The position of a band combination in the supportedBandCombinationList. The value 0 corresponds to the first entry in the list, and so on.

	featureSetEntryList
A list of feature set entries associated with the bandCombinationIndex.
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