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1   Introduction
In RAN#79, it was agreed that option 4(i.e. NE-DC) and option 7(i.e. NGEN-DC) are part of the late R15 drop. In this contribution, we discuss some control plane issues.
2   Discussion 
In EN-DC, the MeNB and SgNB belong to different RATs, i.e., LTE and NR. During the discussion at the study item, it was agreed that to achieve independent evolution, the LTE RRC and NR RRC shall not understand each other as much as possible. Based on this assumption, in EN-DC, it is unavoidable to introduce an RRC entity in the SgNB side as shown in Figure 2.
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Figure 2: CP architecture for EN-DC
Later, it was agreed that split SRB for EN-DC is supported to increase the reliability of SRB. First, we think split SRB is needed in both NGEN-DC and NE-DC for the same purposes. Secondly, we have agreed that split SRB is supported for all MR-DC options and it was captured in 37.340.
Proposal 1: Split SRB is supported for both NGEN-DC and NE-DC
In EN-DC, SRB3 is introduced to reduce the latency of some RRC procedures of between NR and the UE. And we have agreed that SRB3 is supported for NGEN-DC and is not supported for NE-DC. 
Agreements for EN-DC and NGEN-DC in RAN2#98:

1:
SCG SRB is modelled as one of the NR SRBs defined in 38.331. 

2:
SCG SRB uses NR-DCCH logical channel type. 

3:
A UE can be configured with both split MCG SRB and SCG SRB simultaneously. 

4:
SCG SRB and the SCG leg of split SRB1/2 will be independently configured 

5:
SCG-SRB establishment and release can be done at SCG addition and SN change

6
SCG-SRB reconfiguration can be done at SCG modification procedure.

7
RRC PDUs on SCG-SRB are ciphered using NR PDCP.

8
RRC PDUs on SCG-SRB are integrity protected using NR PDCP.

9
Security keys for SCG-SRB are derived from S-KgNB.

Agreements in RAN2#AH201706
1
The UE sends RRCConnectionReconfigurationComplete message on the same SRB as receiving RRCConnectionReconfiguration message. And there are NO any exceptional cases for sending the complete messages.

2
LCID to be used for SCG-SRB and the SCG legs of the MCG split SRBs (SRB1 and SRB2) will be fixed in the spec.

3
SCG SRB is not supported on LTE (i.e. for NE-DC)
Agreements

1
"SRB3" to be used for SCG-SRB

2
If we find that we need to use a term for SRB1[2] leg on SN then "SRB1S"[SRB2S] will be used.

As discussed in [1], SRB3 is introduced because of the requirement to perform low latency reconfiguration by SN, especially for the mobility procedure in multi-beam operations with NR measurement reports. In NE-DC, LTE eNB acts as the secondary node and as LTE mainly covers FR1, there seems no requirement for fast configuration between LTE SeNB and UE. In additional, supporting SRB3 in NE-DC will impact the LTE specification. It will increase the work of standard. So we think SRB3 is not supported for NE-DC.
Proposal 2: SRB3 is supported for NGEN-DC and not supported for NE-DC
In EN-DC, RAN2 add the nr-config(including nr-SecondaryCellGroupConfig), nr-RadioBearerConfig1, nr-RadioBearerConfig2, measObjectNR and others in the RRCConnectionReconfiguration message. And add SCGFailureInformationNR, ULInformatonTransferMRDC messages.  And RAN2 also add SystemInformationBlockType2N for inter-RAT system cell-reselection. In our understanding, the only difference between NGEN-DC and EN-DC is that LTE node uses the NR PDCP and SDAP layers. NGEN-DC can reuse the nr-SecondaryCellGroupConfig to indicate the configuration of the NR SCG and reuse the nr-RadioBearerConfig1, nr-RadioBearerConfig2 to indicate the configuration of the LTE MCG and the NR SCG. Therefore, we think the RRC design for EN-DC can be reused for NGEN-DC. 
 Proposal 3: The RRC design for EN-DC can be reused for NGEN-DC
For NE-DC, we think the basic principles of RRC design (i.e. the above description) shall be the same as EN-DC. RAN2 needs to add the E-UTRA RRC configuration (including SDAP/NR PDCP configuration and E-UTRA RLC/MAC/PHY configuration) in NR RRCReconfigure message. According to the 37.340, NR PDCP is always used for all bearer types in MR-DC with 5GC and SN terminated MCG Bearer is supported in MR-DC with 5GC. So NR RRCReconfiguration should include one nr-RadioBearerConfig IE for SN terminated MCG Bearer. This nr-RadioBearerConfig for ng-eNB is generated by ng-eNB and the version of MN and SN may be different, e.g. the MN and SN are from different vendors, so it should be container type. Also RAN2 needs add one container for LTE RRCConnectionReconfiguration message to include the measurement configuration and SCG cell group configuration. For example, the NR RRCReconfiguration is as following:
RRCReconfiguration message

-- ASN1START

-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::= 



SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



rrcReconfiguration




RRCReconfiguration-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCReconfiguration-IEs ::= 


SEQUENCE {


radioBearerConfig





RadioBearerConfig 













OPTIONAL, -- Need M


secondaryCellGroup





OCTET STRING (CONTAINING CellGroupConfig)







OPTIONAL, -- Need M


measConfig







MeasConfig















OPTIONAL, -- Need M


lateNonCriticalExtension



OCTET STRING














OPTIONAL,


nonCriticalExtension




RRCReconfiguration-vxx-IEs











OPTIONAL 

}

RRCReconfiguration-vxx-IEs ::= 


SEQUENCE {


masterCellGroup






OCTET STRING (CONTAINING CellGroupConfig)







OPTIONAL, -- Need M


fullConfig







ENUMERATED {true} 













OPTIONAL, -- Need N

dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedInfoNAS





OPTIONAL, -- Cond nonHO

keyRefresh







KeyRefresh














OPTIONAL, -- Cond MasterKeyChange

dedicatedSIB1-Delivery



OCTET STRING (CONTAINING SIB1)









OPTIONAL,


dedicatedSystemInformationDelivery
OCTET STRING (CONTAINING SystemInformation)






OPTIONAL,

nonCriticalExtension




RRCReconfiguration-v15x-IEs 














OPTIONAL 

}

RRCReconfiguration-v15x-IEs ::= 


SEQUENCE {


radioBearerConfig-SCG


OCTET STRING (CONTAINING RadioBearerConfig)

OPTIONAL,  

secondaryCellGroup-EUTRA



OCTET STRING (CONTAINING RRCConnectionReconfiguration) OPTIONAL,  


nonCriticalExtension




SEQUENCE {}















OPTIONAL 

}

 RAN2 also need add SCG Failure information for E-UTRA and UL information transfer for MRDC in order to report the SCG failure and the LTE RRC measurement report message.
Proposal 4: The LTE RRC design for EN-DC should be the baseline of the NR RRC design for NE-DC. One RadioBearerConfig IE and one LTE RRCConnectionReconfiguration PDU IE should be added in NR RRCReconfiguration message as a STRING, and new NR RRC messages should be designed for SCGFailureInformationEUTRA and ULInformatonTransferMRDC.
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 5: Inter node RRC message for NE-DC should be introduced in LTE RRC and the mechanism is the same as EN-DC, i.e. the SCG cell group configuration is the RRC PDU and SN radio bearer configuration is the container of RadioBeaerconfig.
3   Conclusion

In this contribution, the control plane architecture for NGEN-DC and NE-DC was discussed and the following observations and proposals were provided.
Proposal 1: Split SRB is supported for both NGEN-DC and NE-DC

Proposal 2: SRB3 is supported for NGEN-DC and not supported for NE-DC
Proposal 3: The RRC design for EN-DC can be reused for NGEN-DC
Proposal 4: The LTE RRC design for EN-DC should be the baseline of the NR RRC design for NE-DC. One RadioBearerConfig IE and one LTE RRCConnectionReconfiguration PDU IE should be added in NR RRCReconfiguration message as a STRING, and new NR RRC messages should be designed for SCGFailureInformationEUTRA and ULInformatonTransferMRDC.
Proposal 5: Inter node RRC message for NE-DC should be introduced in LTE RRC and the mechanism is the same as EN-DC, i.e. the SCG cell group configuration is the RRC PDU and SN radio bearer configuration is the container of RadioBeaerconfig.
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