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1   Introduction
RAN Plenary #80 meeting [1] has agreed to introduce synchronous NR-NR DC in R15 late drop. First of all, we need to address the NR-NR DC modelling issue, i.e., whether we should model intra NR DC as LTE DC or EN-DC. In this contribution, we discuss the intra NR DC modelling issues.
2   Discussion 
In LTE DC, the CP architecture is depicted in Figure 1. Under this architecture, the SeNB only maintains the RRM function without RRC entity and a RRC connection is maintained between UE and MeNB.
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Figure 1: CP architecture for LTE DC
However, for EN-DC, the MeNB and SgNB belong to different RATs, i.e., LTE and NR. During the discussion in the study item phase, it was agreed that to achieve independent evolution, the LTE RRC and NR RRC should be able to operate with separate signalling syntax. Based on this requirement, in EN-DC, it is unavoidable to introduce an RRC entity at the SgNB side as shown in Figure 2.
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Figure 2: CP architecture for EN-DC
With respect to NR-NR DC, MN and SN belong to the same RAT and it is similar to the LTE DC situation, therefore it is feasible to reuse the CP architecture of LTE DC, i.e there is no RRC entity in the SN. But considering the CP architectures of MR-DC (i.e. EN-DC/NGEN-DC/NE-DC) are the same and the deadline of Rel-15 late drop specification work, we think the SN can also have one RRC entity in NR-NR DC.

In EN-DC, the SN can be configured to establish SRB3 to enable RRC PDUs to be sent directly between the UE and the SN. In NR-NR DC, the SN may be operated on FR2 and it can be configured with a SRB3 to reduce the Xn delay involved in MN/SN interaction for some SN messages. So we think SRB3 can be configurable for NR-NR DC as in EN-DC.
Proposal 1: The SN has one RRC entity in NR-NR DC.
Proposal 2:  The UE can be configured to establish an SRB3 in NR-NR DC as in EN-DC 
In EN-DC, SRB3 may be used to send SN RRC Reconfiguration, SN RRC Reconfiguration Complete and SN Measurement Report messages, only in procedures where the MN is not involved. For the same reasons, the SRB3 is restricted in NR-NR DC as in EN-DC.

Proposal 3:  SRB3 is used only in procedures where the MN is not involved. 
In EN-DC, as mentioned above, the MN and SN do not understand the UE configuration generated by each other, therefore mechanism is required to perform the UE capability coordination, i.e., the report of UE MR DC capability is introduced to indicate which BC and BPC can be used simultaneously by LTE and NR and also the MN informs the allowed BandCombinationIndexList to the SN. In this mechanism, the band combination between MN and SN is hard split. It will restrict the band choice in SN. Also the hard split also increase the size of UE capability IEs. In LTE-DC, the MeNB provides the UE capability and MCG configuration to the SeNB, then SeNB can flexibly choose the band. 

As to NR-NR DC, firstly the SN can understand the MCG configuration, it is not necessary to do the hard split. Secondly, the hard split is not optimal and increase the size of UE capability IEs. So we think the UE capability coordination of NR-NR DC should be performed similar to LTE DC mechanism.    
Proposal 4: For NR-NR DC, the UE capability coordination should be performed similar to LTE DC mechanism, i.e., the MgNB provides the UE capability and MCG configuration to the SgNB.
From stage3 perspective, the radio bearer configuration and SCG cell group configuration of SN should be designed in NR RRCReconfiguration. The RRCReconfiguration message in 38.331 v15.1.0 are 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 

}

As to the SCG cell group configuration of SN, we think there are two options to modify these messages:

Option 1: the SCG cell group configuration is one RRC PDU, i.e. RRCReconfiguration of MN includes the full RRC messages of SN
In this option, RAN2 needs add one new secondaryCellGroup in RRCReconfiguration of MN to indicate the RRC message of SN. If UE receives this secondaryCellGroup, UE needs to send one RRC PDU to the SN via the MN. Because the MN and SN belong to the same RAT, we think this option is not necessary.

Option 2: the SCG cell group configuration is not one RRC PDU
There are two options when the SCG cell group configuration is not one RRC PDU.

Option 2_1: the structure of SCG cell group configuration is one IE 

Option 2_2: the structure of SCG cell group configuration is one container

We think the SCG cell group configuration shall be one container of CellGroupConfig because the version of CU/DU in SN may be different. And RAN2 has designed one secondaryCellGroup which is one container of CellGroupConfig in EN-DC. We can reuse this IE. So we think Option 2_2 is better.
Proposal 5: The SCG cell group configuration in RRCReconfiguration is one container of CellGroupConfig in NR-NR DC. 
In EN-DC, RAN2 introduces two RadioBearerConfig IEs in 36.331 for different termination point. The structure of these two IEs are defined as following:

RRCConnectionReconfiguration-v1510-IEs ::= SEQUENCE {


nr-Config-r15




CHOICE {



release






NULL,



setup






SEQUENCE {




endc-ReleaseAndAdd-r15
BOOLEAN,




nr-SecondaryCellGroupConfig-r15
OCTET STRING



OPTIONAL,
-- Need ON




p-MaxEUTRA-r15




P-Max





OPTIONAL
-- Need ON



}


}
















OPTIONAL,
-- Need ON


sk-Counter-r15




INTEGER (0.. 65535)




OPTIONAL,
-- Need ON


nr-RadioBearerConfig1-r15

OCTET STRING





OPTIONAL,
-- Need ON


nr-RadioBearerConfig2-r15

OCTET STRING





OPTIONAL,
-- Need ON


tdm-PatternConfig-r15


CHOICE {



release






NULL,



setup






SEQUENCE {




subframeAssignment-r15


SubframeAssignment-r15,




harq-Offset-r15




INTEGER (0.. 9)



}


}
















OPTIONAL,
-- Cond FDD-PCell

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

In our understanding, RAN2 also needs two RadioBearerConfig IEs in 38.331 for different termination point in NR-NR DC.
As to the radio bearer configuration of SN, we think SCG terminated MCG Bearer is also needed in NR-NR DC and the version of MN and SN may be different, e.g. the MN and SN are from different vendors. Also we think MN shall not modify the configuration IE of SN. Therefore, the structure of RadioBearerConfig IE for SCG terminated MCG bearer in Uu shall be one container type.  As discussed in [2], in NE-DC, RRCReconfiguration also needs include one RadioBearerConfig IE that is one container type for SCG terminated MCG Bearer. But the current RadioBearerConfig in RRCReconfiguration is not one container type. Therefore, RAN2 needs add one RadioBearerConfig IE which is one container type for NR-NR DC and this IE is also used by NE-DC.
For example, the new added RadioBearerConfig of SN in the NR RRCReconfiguration message can be designed 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-v15x


OCTET STRING (CONTAINING RadioBearerConfig)

OPTIONAL,


nonCriticalExtension




SEQUENCE {}















OPTIONAL 

}

Proposal 6: The RadioBearerConfig is designed per termination point. The RadioBearerConfig of SN is one container type.

3   Conclusion

In this contribution, the NR-NR DC modelling is discussed. The following proposals are provided.
Proposal 1: The SN has one RRC entity in NR-NR DC.
Proposal 2:  The UE can be configured to establish a SRB3 in NR-NR DC as in EN-DC 

Proposal 3:  SRB3 is used in procedures where the MN is not involved. 
Proposal 4: For NR-NR DC, the UE capability coordination should be performed similar to LTE DC mechanism, i.e., the MgNB provides the UE capability and MCG configuration to the SgNB.
Proposal 5: The SCG cell group configuration in RRCReconfiguration is one container of CellGroupConfig in NR-NR DC. 

Proposal 6: The RadioBearerConfig is designed per termination point. The RadioBearerConfig of SN is one container type.
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