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1. Introduction
At RAN2 #97bis, RAN2 started to investigate the RRC configuration for LTE-NR DC and agreed as follows:
1.
In NSA (for option 3, option 4, 7), MN RRC is used for MN connection control such as connection establishment and release, MN handovers for the UE.
2.
In NSA (for option 3, option 4, 7), RRC parameters to configure NR PHY, NR MAC, NR RLC and NR PDPC are captured in the NR RRC specification.
3.
FFS whether the SCG configuration from the SN will be an RRCConnectionReconfiguration or a new message (e.g. named “SCGConfigurationCommand”). Can be considered when we have a better idea of the content of the messages.
This paper focuses on the FFS issue and discusses how MCG/SCG configuration is set up for the UE, taking into account the unified bearer aspect [2].
2. Discussion
2.1. Bearer configuration in LTE DC
In LTE DC, DRB configuration is split into MCG and SCG parts. An RLC entity and logical channel parameters are individually configured for each CG. For (MCG) split bearer, a PDCP entity is configured as part of MCG configuration in DRB-ToAddMod, while for SCG bearer, it is configured as part of SCG configuration in DRB-ToAddModSCG. It is reasonable since LTE DC support (MCG) split bearer and SCG bearer for which the location of the PDCP entity is fixed. The relevant part is excerpted from TS 36.331 below.
DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


pdcp-Config






PDCP-Config



OPTIONAL,

-- Cond PDCP

rlc-Config






RLC-Config



OPTIONAL,

-- Cond SetupM


logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM


...,


[[
drb-TypeChange-r12




ENUMERATED {toMCG}

OPTIONAL,

-- Need OP



rlc-Config-v1250




RLC-Config-v1250

OPTIONAL

-- Need ON


]],


[[
rlc-Config-v1310




RLC-Config-v1310

OPTIONAL,

-- Need ON



drb-TypeLWA-r13





BOOLEAN




OPTIONAL,

-- Need ON



drb-TypeLWIP-r13




ENUMERATED {lwip, lwip-DL-only,












 lwip-UL-only, eutran}

OPTIONAL

-- Need ON


]],


[[
rlc-Config-v14xy




RLC-Config-v14xy

OPTIONAL,

-- Need ON



lwip-UL-Aggregation-r14



BOOLEAN




OPTIONAL,

-- Cond LWIP



lwip-DL-Aggregation-r14



BOOLEAN




OPTIONAL,

-- Cond LWIP



lwa-WLAN-AC-r14


ENUMERATED {ac-bk, ac-be, ac-vi, ac-vo}
OPTIONAL
-- Need OP


]]

}

DRB-ToAddModSCG-r12 ::=
SEQUENCE {


drb-Identity-r12




DRB-Identity,


drb-Type-r12





CHOICE {



split-r12






NULL,



scg-r12







SEQUENCE {




eps-BearerIdentity-r12



INTEGER (0..15)
OPTIONAL,
-- Cond DRB-Setup




pdcp-Config-r12





PDCP-Config

OPTIONAL
-- Cond PDCP-S



}


}














OPTIONAL,
-- Cond SetupS2

rlc-ConfigSCG-r12




RLC-Config



OPTIONAL,
-- Cond SetupS


rlc-Config-v1250





RLC-Config-v1250


OPTIONAL,
-- Need ON


logicalChannelIdentitySCG-r12

INTEGER (3..10)


OPTIONAL,
-- Cond DRB-SetupS


logicalChannelConfigSCG-r12


LogicalChannelConfig
OPTIONAL,
-- Cond SetupS


...,


[[
rlc-Config-v14xy




RLC-Config-v14xy

OPTIONAL

-- Need ON


]]
}

2.2. Bearer configuration in LTE-NR DC
For LTE-NR DC, supported bearer types are different from LTE DC. The differences are:
-
SCG split bearer is supported in addition to MCG split bearer.

-
SRB is configured with MCG split bearer or SCG bearer in addition to MCG bearer.

Besides, RAN2 has been striving for unifying MCG/SCG split bearers into a single bearer type. If a DRB is configured for MCG and SCG parts individually likewise LTE, pdcp-Config has to be included in either of them. This results in the fact that UE distinguishes the location of the PDCP entity from the bearer configuration even though the split bearer is unified. Thus, a different approach would be desirable to strive for unifying the split bearer.
Given that the PDCP-Config is CG agnostic to the UE, the DRB/SRB configurations can be classified as follows:
1.
Common configuration (bearer ID, bearer type, PDCP-Config)
2.
MCG RAT specific configuration (RLC-Config, logical channel ID and config)

3.
SCG RAT specific configuration (RLC-Config, logical channel ID and config)

Common configurations are parameters coordinated between MN and SN as proposed in [3]. Nevertheless, in case of SCG bearer, the common configuration can be determined by SN itself as illustrated in Figure2.2-1. For the (unified) split bearer, SCG RAT specific configuration is provided by SN over X2/Xx IF. When the bearer configuration is signalled to the UE, the SCG RAT specific configuration is included as a RAT container in RRCConnectionReconfiguration sent from MN as illustrated in Figure 2.2-1. As such, the MN does not have to comprehend the SCG RAT specific configuration.
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Figure 2.2-1:
bearer configuration for LTE-NR DC
2.3. Overall MCG/SCG configuration for LTE-NR DC
The bearer configuration discussed in sub-clause 2.2 can be applied for all other LTE-NR DC configurations. Given that the common measurement configuration (e.g. common measurement object) has been investigated as one of the options for LTE-NR DC measurements [4], there would be other parameters which require coordinating between MN and SN. In that case, all of LTE-NR DC parameters can be classified into the above three configurations (i.e. common and MCG/SCG specific).
The common configuration and SCG RAT specific configuration can be included in NR RRCConnectionReconfiguration or a new message (e.g. SCGConfigurationCommand) [1]. These messages are delivered via MN by encapsulating into LTE RRCConnectionReconfiguration or forwarded via MN without the encapsulation as discussed in the last meeting [1]. Nonetheless, the benefit of leveraging NR RRC messages is diminishing as some coordination is anyway needed between MN and SN to build the common configuration. As long as the SCG RAT configuration is transferred within the RAT container, independent RRC configuration between MCG and SCG can be achieved. For this approach to apply for over all LTE-NR DC configurations, how the ASN.1 coding looks like to both LTE and NR is provided in Annex A in this paper.
3. Summary and proposal
This paper discussed how MCG/SCG configuration is set up for the UE, taking into account the unified bearer aspect. In conclusion, the followings are proposed:
Proposal 1:

UE configurations on LTE-NR DC (i.e. option 3/4/7 series) consist of:

a)
Common configuration to MCG and SCG (e.g. PDCP-Config, bearer type);


b)
MCG RAT specific configuration (e.g. RLC/MAC/PHY configs);


c)
SCG RAT specific configuration (e.g. RLC/MAC/PHY configs), 
Proposal 2:

The common configuration is coordinated between MN and SN. Inter-node signalling to enable this is to be discussed in Stage-3.
Proposal 3:

If the UE configuration on LTE-NR DC is included in MN RRCConnectionReconfiguration, SCG RAT specific configuration is provided by SN and included as a RAT container.

Proposal 4:

If the UE configuration on LTE-NR DC is included in SN RRCConnectionReconfiguration (i.e direct SRB), common configuration and SCG RAT specific configuration are generated by SN itself and included in the reconfiguration message.
Proposal 5:
Running stage-3 CRs (36/38.331) are started to develop, taking the ASN.1 coding in this paper as a baseline.
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Annex A:
ASN.1 example of MCG/SCG configuration

A.1
ASN.1 impacts to LTE
A.1.1
LTE RRCConnectionReconfiguration
RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO


nonCriticalExtension



RRCConnectionReconfiguration-v890-IEs
OPTIONAL

}

<< skip unrelated part >>
RRCConnectionReconfiguration-v15x0-IEs ::= SEQUENCE {


endc-Configuration-r15


ENDC-Configuration-r15



OPTIONAL,
-- Need ON


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

ENDC-Configuration-r15 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


endc-ConfigCommon-r15



ENDC-ConfigCommon-r15

OPTIONAL,
-- Need ON


mcg-Config-r15





MCG-Config-r15



OPTIONAL,
-- Need ON


scg-Config-r15





CHOICE {




eutra-SCG-Config-r15



SCG-ConfigEUTRA-r15,



nr-SCG-ConfigContainer-r15


OCTET STRING


}















OPTIONAL
-- Need ON

}

}
MCG-Config-r15 ::= SEQUENCE {

-- EUTRA MCG specific configurations

srb-ToAddModListMCG-r15

SRB-ToAddModListMCG-r15

OPTIONAL, 

-- Cond ENDC

drb-ToAddModListMCG-r15

DRB-ToAddModListMCG-r15

OPTIONAL, 

-- Cond ENDC

...
}
SRB-ToAddModMCG-r15 ::=
SEQUENCE {


srb-Identity-r15





INTEGER (1..3),


rlc-Config-r15






CHOICE {



explicitValue






RLC-Config,



defaultValue






NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig-r15



CHOICE {



explicitValue






LogicalChannelConfig,



defaultValue






NULL


}

OPTIONAL,















-- Cond Setup


...

}

DRB-ToAddModMCG-r15 ::=
SEQUENCE {


drb-Identity-r15




DRB-Identity,


rlc-Config-r15





RLC-Config



OPTIONAL,

-- Cond SetupM


logicalChannelIdentity-r15


INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM


logicalChannelConfig-r15


LogicalChannelConfig
OPTIONAL,

-- Cond SetupM


...,

}

<< skip unrelated part >>
-- ASN1STOP

A.1.2
EUTRA-SCG-ConfigContainer

EUTRA-SCG-ConfigContainer information element

-- ASN1START

EUTRA-SCG-ConfigContainer-r15 ::= SEQUENCE {


scg-configEUTRA-r15



SCG-ConfigEUTRA-r15
}
-- ASN1STOP

A.1.3
SCG-ConfigEUTRA

SCG-ConfigEUTRA information element

-- ASN1START

SCG-ConfigEUTRA-r15 ::= SEQUENCE {


-- EUTRA SCG specific configurations

srb-ToAddModListSCG-r15

SRB-ToAddModListSCG-r15

OPTIONAL, 

-- Cond ENDC

drb-ToAddModListSCG-r15

DRB-ToAddModListSCG-r15

OPTIONAL, 

-- Cond ENDC

...
}
SRB-ToAddModListSCG-r15 ::=


SEQUENCE (SIZE (1..3)) OF SRB-ToAddModSCG-r15
SRB-ToAddModSCG ::=
SEQUENCE {


srb-Identity-r15





INTEGER (1..3),


rlc-Config-r15






CHOICE {



explicitValue






RLC-Config,



defaultValue






NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig-r15



CHOICE {



explicitValue






LogicalChannelConfig,



defaultValue






NULL


}

OPTIONAL,















-- Cond Setup


...

}

DRB-ToAddModListSCG-r15 ::=

SEQUENCE (SIZE (1..maxDRB-r15)) OF DRB-ToAddModSCG-r15
DRB-ToAddModSCG-r15 ::=
SEQUENCE {


drb-Identity-r15




DRB-Identity,


rlc-Config-r15





RLC-Config



OPTIONAL,

-- Cond SetupM


logicalChannelIdentity-r15


INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM


logicalChannelConfig-r15


LogicalChannelConfig
OPTIONAL,

-- Cond SetupM


...,

}
-- ASN1STOP

A.2
ASN.1 impacts to NR

A.2.1
NR RRCConnectionReconfiguration
RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r15

RRCConnectionReconfiguration-15-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r15-IEs ::= SEQUENCE {


-- Configurations for standalone operation (omit)

endc-Configuration-r15




EN-DC-Configuration-r15

OPTIONAL,
-- Need ON

nonCriticalExtension




SEQUENCE {}




OPTIONAL

}

ENDC-Configuration-r15 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


endc-ConfigCommon-r15



ENDC-ConfigCommon-r15

OPTIONAL,
-- Need ON


mcg-Config-r15





MCG-Config-r15



OPTIONAL,
-- Need ON



scg-Config-r15





CHOICE {




nr-SCG-Config-r15




SCG-ConfigNR-r15,




eutra-SCG-ConfigContainer-r15

OCTET STRING


}















OPTIONAL
-- Need ON

}

}

MCG-Config-r15 ::= SEQUENCE {

-- NR MCG specific configurations

srb-ToAddModListMCG-r15

SRB-ToAddModListMCG-r15

OPTIONAL, 

-- Cond ENDC

drb-ToAddModListMCG-r15

DRB-ToAddModListMCG-r15

OPTIONAL, 

-- Cond ENDC

...
}

SRB-ToAddModListMCG-r15 ::=


SEQUENCE (SIZE (1..3)) OF SRB-ToAddModMCG-r15
SRB-ToAddModMCG-r15 ::=
SEQUENCE {


srb-Identity-r15





INTEGER (1..3),


rlc-Config-r15






CHOICE {



explicitValue






RLC-Config-r15,



defaultValue






NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig-r15



CHOICE {



explicitValue






LogicalChannelConfig-r15,



defaultValue






NULL


}

OPTIONAL,















-- Cond Setup


...

}

DRB-ToAddModListMCG-r15 ::=


SEQUENCE (SIZE (1..maxDRB-r15)) OF DRB-ToAddModMCG-r15
DRB-ToAddModMCG-r15 ::=
SEQUENCE {


drb-Identity-r15




DRB-Identity-r15,


rlc-Config-r15





RLC-Config-r15



OPTIONAL,

-- Cond SetupM


logicalChannelIdentity-r15


INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM


logicalChannelConfig-r15


LogicalChannelConfig-r15
OPTIONAL,

-- Cond SetupM


...,

}

-- ASN1STOP

A.2.2
NR-SCG-ConfigContainer

NR-SCG-ConfigContainer information element

-- ASN1START

NR-SCG-ConfigContainer-r15 ::= SEQUENCE {


scg-configNR-r15



SCG-ConfigNR-r15
}

-- ASN1STOP

A.2.3
SCG-ConfigNR

SCG-ConfigNR information element

-- ASN1START

SCG-ConfigNR-r15 ::= SEQUENCE {


-- NR SCG specific configurations

srb-ToAddModListSCG-r15

SRB-ToAddModListSCG-r15

OPTIONAL, 

-- Cond ENDC

drb-ToAddModListSCG-r15

DRB-ToAddModListSCG-r15

OPTIONAL, 

-- Cond ENDC

...
}

SRB-ToAddModListSCG-r15 ::=


SEQUENCE (SIZE (1..3)) OF SRB-ToAddModSCG-r15
SRB-ToAddModSCG-r15 ::=
SEQUENCE {


srb-Identity-r15





INTEGER (1..3),


rlc-Config-r15






CHOICE {



explicitValue





RLC-Config-r15,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


logicalChannelConfig-r15



CHOICE {



explicitValue





LogicalChannelConfig-r15,



defaultValue





NULL


}

OPTIONAL,















-- Cond Setup


...

}

DRB-ToAddModListSCG-r15 ::=


SEQUENCE (SIZE (1..maxDRB-r15)) OF DRB-ToAddModSCG-r15
DRB-ToAddModSCG-r15 ::=
SEQUENCE {


drb-Identity-r15




DRB-Identity,


rlc-Config-r15





RLC-Config



OPTIONAL,

-- Cond SetupM


logicalChannelIdentity-r15


INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM


logicalChannelConfig-r15


LogicalChannelConfig
OPTIONAL,

-- Cond SetupM


...,

}
-- ASN1STOP

A3.
Common ASN.1 impacts to LTE RRC and NR RRC
A.3.1
ENDC-ConfigCommon
ENDC-ConfigCommon information element

-- ASN1START

ENDC-ConfigCommon-r15 ::= SEQUENCE {


-- Common configurations to EUTRA and NR in ENDC, e.g.

srb-ToAddModListCommon-r15

SRB-ToAddModListCommon-r15

OPTIONAL, 

-- Cond ENDC

drb-ToAddModListCommon-r15

DRB-ToAddModListCommon-r15

OPTIONAL, 

-- Cond ENDC

drb-ToReleaseList-r15


DRB-ToReleaseList-r15


OPTIONAL, 

-- Need ON


...
}

SRB-ToAddModListCommon-r15 ::=


SEQUENCE (SIZE (1..3)) OF SRB-ToAddModCommon-r15
SRB-ToAddModCommon-r15 ::=
SEQUENCE {


srb-Identity-r15




INTEGER (1..3),

srb-Type-r15





ENUMERATED {split, scg}

...

}

DRB-ToAddModListCommon-r15 ::=


SEQUENCE (SIZE (1..maxDRB-r15)) OF DRB-ToAddModCommon-r15
DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity-r15



INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity-r15




DRB-Identity-r15,

drb-Type-r15





ENUMERATED {split, scg},

pdcp-Config-r15





PDCP-Config-r15



OPTIONAL,

-- Cond PDCP


...,

}

DRB-ToReleaseList-r15 ::=



SEQUENCE (SIZE (1..maxDRB-r15)) OF DRB-Identity-r15
-- ASN1STOP
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