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1
Introduction
In the last meeting, the RAN2 has some agreements about the NE-DC.

Agreements

1: 
Descriptions on measurement framework in TS 37.340 are applicable to NG-EN DC, NE-DC, and NR-DC, except that SN can only configure measurements embedded in MN RRC message via SRB1 for NE-DC.

2:
Descriptions on coordination to avoid exceeding the maximum number of measured layers in TS 37.340 are applicable to NG-EN DC, NE-DC and NR-DC.

3:
Descriptions on measurement result exchange between nodes in TS 37.340 are applicable to NG-EN DC, NE-DC and NR-DC, with the modification that measurement results are encoded according to SN’s RRC instead of NR RRC when they are provided by MN to SN.

4:
Descriptions on measurement gap/gap sharing configuration for EN-DC in TS 37.340 are applicable to NG-EN DC.

5: 
For NE DC, measurement gap(s)/gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

6: 
For NR-DC,  measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

7:
Descriptions on measurement gap coordination for EN-DC in TS 37.340 are applicable to NG-EN DC.

8
Measurement gap coordination for NE-DC:

MN->SN: per UE or FR1 gap pattern

SN->MN: gap request (without frequency list)

9:
 Measurement gap coordination for NR-DC:

MN->SN: the configured per-UE or FR1 or FR2 measurement gap pattern and the gap purpose

SN -> MN: a list of SN configured frequencies in FR1 and FR2 measured by the UE

Agreements

1:
For NGEN-DC and NE-DC, capability coordination does not require MN and SN to comprehend each other’s UE configuration.

In the email discussion of 103bis #23, there is one FFS for NE-DC. 
FFS NE-DC 2: Whether to have INM defined in TS 38.331 or TS 36.331.

Some companies prefer to define the INM in TS 36.331, and other companies prefer to define it in TS 38.331.

In this contribution, we intend to analyze it.
2
Discussion
According to the agreements of last meeting, most of mechanism in NE-DC and EN-DC are the same. Therefore we think the information that need to exchange in NE-DC can be designed based on the information in EN-DC.

The CG-ConfigInfo in EN-DC is as following:

CG-ConfigInfo message

-- ASN1START

-- TAG-CG-CONFIG-INFO-START

CG-ConfigInfo ::=               SEQUENCE {

    criticalExtensions              CHOICE {

        c1                              CHOICE{

            cg-ConfigInfo               CG-ConfigInfo-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL
        },

        criticalExtensionsFuture        SEQUENCE {}

    }

}

CG-ConfigInfo-IEs ::=       SEQUENCE {

    ue-CapabilityInfo           OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)        OPTIONAL,-- Cond SN-Addition

    candidateCellInfoListMN         MeasResultList2NR                                   OPTIONAL,

    candidateCellInfoListSN         OCTET STRING (CONTAINING MeasResultList2NR)         OPTIONAL,

    measResultCellListSFTD          MeasResultCellListSFTD                                  OPTIONAL,

    scgFailureInfo                  SEQUENCE {

        failureType                     ENUMERATED { t310-Expiry, randomAccessProblem,

                                                        rlc-MaxNumRetx, scg-ChangeFailure,

                                                        scg-reconfigFailure,

                                                        srb3-IntegrityFailure},

        measResultSCG                   OCTET STRING (CONTAINING MeasResultSCG-Failure)

    }                                                                                       OPTIONAL,

    configRestrictInfo          ConfigRestrictInfoSCG                                       OPTIONAL,

    drx-InfoMCG                 DRX-Info                                                    OPTIONAL,

    measConfigMN                MeasConfigMN                                                OPTIONAL,

    sourceConfigSCG             OCTET STRING (CONTAINING RRCReconfiguration)                OPTIONAL,

    scg-RB-Config               OCTET STRING (CONTAINING RadioBearerConfig)                 OPTIONAL,

    mcg-RB-Config               OCTET STRING (CONTAINING RadioBearerConfig)                 OPTIONAL,

    mrdc-AssistanceInfo         MRDC-AssistanceInfo                                         OPTIONAL,

    nonCriticalExtension        SEQUENCE {}                                                 OPTIONAL
}

In Table 1, we analyse whether these IEs can be directly reused in NE-DC.

Table 1
	IEs
	Field descriptions
	Whether it can be directly reused in NE-DC

	ue-CapabilityInfo
	UE capability information
	Y

	candidateCellInfoListMN
	measurement results of the SN cells reported from the MN
	N

It shall be the measurement result of E-UTRAN cells

	candidateCellInfoListSN
	measurement results of the SN cells reported from the source SN
	N

It shall be the measurement results of E-UTRAN cells

	measResultCellListSFTD
	SFTD measurement results
	Y

	scgFailureInfo
	SCG failure information
	N

NE-DC does not support SRB3, and the measurement results of SCG shall be the result of E-UTRAN cells.
Also the timer of out-of-sync is T313

	configRestrictInfo
	the coordination between MN and SN(including band combination, power, serving cell index, the number of measurement frequency and the number of measurement identity)
	Y(maybe)
Note 1: need to change the name of some IEs( e.g. maxMeasFreqsSCG-NR and maxMeasIdentitiesSCG-NR) 
Note 2:RAN1 agrees that the single UL transmission and semi-static power allocation and dynamic power sharing of EN-DC are also defined for NE-DC in last RAN1 #94

	drx-InfoMCG
	The DRX information of MCG
	Y

	measConfigMN
	measurement configuration from MN
	N

MN does not need send the MN configured frequencies to the SN, also MN does not need send the gapPurpose  


	sourceConfigSCG
	the current dedicated SCG configuration
	N

It shall be LTE SCG configuration in the format as the LTE RRCConnectionReconfiguration

	scg-RB-Config
	RadioBearerConfig of the SN
	Y

	mcg-RB-Config
	RadioBearerConfig of the MN
	Y

	mrdc-AssistanceInfo
	IDC assistance information for MR-DC reported by the UE
	Y(maybe)


The CG-Config in EN-DC is as following:

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,

    selectedBandCombinationNR           BandCombinationInfoSN                           OPTIONAL,

    fr-InfoListSCG                      FR-InfoList                                     OPTIONAL,

    candidateServingFreqListNR      CandidateServingFreqListNR                  OPTIONAL,

    nonCriticalExtension                SEQUENCE {}                                     OPTIONAL
}

In Table 2, we analyse whether these IEs can be directly reused in NE-DC.

Table 2
	IEs
	Field descriptions
	Whether it can be directly reused in NE-DC

	scg-CellGroupConfig

	The Cell group configuration of SN
	N

It shall be LTE RRCConnectionReconfiguration

	scg-RB-Config
	The RB configuration of SN
	Y

	configRestrictModReq
	The requested value of the max power and the requested band combination/feature set
	Y

	drx-InfoSCG
	DRX information of SCG
	Y

	candidateCellInfoListSN
	The measurement results of SN cell transmitted from the source SN to the target SN
	N

the measurement results of SCG shall be the result of E-UTRAN cells



	measConfigSN
	a list of frequencies measured by the UE 
	N

SN does not need inform the MN of the SN configured measurement frequency

Also in NE-DC, SN need send one gap request to the MN.

	selectedBandCombinationNR
	the band combination selected by SN
	Y

Note: need to change the name of IEs

	fr-InfoListSCG
	FR information of serving cells.
	N

In NE-DC, LTE cell only support FR1 frequency

	candidateServingFreqListNR
	frequencies of candidate serving cells for In-Device Co-exsistence Indication
	N

Frequencies shall be ARFCN of LTE


From the above analysis, we can see that not all the informations in EN-DC can be directly used for NE-DC, we need to modify the description of the IEs or the name of the IEs or add some new IEs. 

Observation 1: The IEs of CG-Config/CG-ConfigInfo in 38.331 cannot be directly used for NE-DC, and NE-DC need add some new IEs
For the inter-node messages of EN-DC procedure and the inter-node messages of inter-RAT procedure, the inter-node messages are defined in target RAT specification. We think that it is reasonable to follow similar logic. 
Observation 2: The inter-node message of EN-DC and inter-node message of inter-RAT procedure are defined using the principles that the source node adapt to the target node

RAN3 has added the description of inter-node message container of NE-DC in S-NODE Addition request message/S-NODE Addition request acknowledge messages. 

	M-NG-RAN node to S-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in subclause 11.2.2 of TS 38.331 [10] or the SCG-ConfigInfo message as defined in subclause 10.2.2 of TS 36.331 [14].
	YES
	reject


	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config message as defined in subclause 11.2.2 of TS 38.331 [10] or the SCG-Config message as defined in subclause 10.2.2 of TS 36.331 [14].
	YES
	reject


Observation 3: RAN3 has agreed that the CG-Config/CG-ConfigInfo is defined in 36.331
Proposal 1: Inter-node RRC message for NE-DC should be defined in TS 36.331
In NE-DC, The RATs of PCell and PScell is different. So the IEs in CG-Config/CG-ConfigInfo of LTE DC cannot be reused for NE-DC. We shall redesign the CG-Config/CG-ConfigInfo in 36.331 and the mechanism could be the same as EN-DC. Because there are extension IEs in the SCG-Config and SCG-ConfigInfo, we think we can add some IEs for NE-DC in the extension IEs.   For example, the SCG-Config is as following:
–
SCG-Config
This message is used to transfer the SCG radio configuration generated by the SeNB.

Direction: Secondary eNB to master eNB or gNB
SCG-Config message

-- ASN1START

SCG-Config-r12 ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




scg-Config-r12




SCG-Config-r12-IEs,




scg-Config-r15




SCG-Config-r15-IEs,



spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCG-Config-r12-IEs ::=



SEQUENCE {


scg-RadioConfig-r12




SCG-ConfigPartSCG-r12



OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
SCG-Config-r15-IEs :: SEQUENCE {


scg-RadioConfig-r15




OCTET STRING (CONTAINING RRCConnectionReconfiguration)
OPTIONAL,

scg-RB-Config-r15




OCTET STRING (CONTAINING RadioBearerConfig)

OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
-- ASN1STOP

Proposal 2:  Use the extension IEs in the SCG-Config and SCG-ConfigInfo of 36.331 to include the information of NE-DC
3
Conclusions
The following proposals are made into consideration.
Observation 1: The IEs of CG-Config/CG-ConfigInfo in 38.331 cannot be directly used for NE-DC, and NE-DC need add some new IEs
Observation 2: The inter-node message of EN-DC and inter-node message of inter-RAT procedure are defined using the principles that the source node adapt to the target node

Observation 3: RAN3 has agreed that the CG-Config/CG-ConfigInfo is defined in 36.331
Proposal 1: Inter-node RRC message for NE-DC should be defined in TS 36.331
Proposal 2:  Use the extension IEs in the SCG-Config and SCG-ConfigInfo of 36.331 to include the information of NE-DC
