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1   Introduction
Since EN-DC has been mostly completed, it’s time to pay more attention to the intra NR DC. First of all, we need to address the NR DC modelling issue, i.e., whether we shall 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 the RRC connection is only maintained between MeNB and SgNB.
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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 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
Observation 1: For EN-DC, the RRC entity is introduced in SgNB because of the different RAT type between MN and SN.

With respect to intra 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. However, whether there should be two RRC entities in the network side also depends on the support of SCG SRB. SCG SRB can be used to transmit RRC reconfiguration message directly between SgNB and UE. However, as discussed in [1], there is no need to support such SCG SRB for intra NR DC since it may cause extra coordination problem such as the measurement coordination. In fact, the measurement coordination issue was raised for EN-DC, and most of coordination is left to O&M. However we think that is a fast way but not the best way, and in intra NR DC we can avoid potential O&M complexity if SCG SRB is not introduced.
Observation 2: SCG SRB, which requires RRC entity in SgNB, will introduce extra complexity.

Proposal 1: Intra NR DC CP architecture should take the LTE DC CP architecture as baseline.
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, e.g., the UE MR DC capability is introduced to indicate which BC and BPC can be used simultaneously by LTE and NR. However, it costs more signalling and introduces more complexity. For intra NR DC, since both MN and SN belong to NR RAT, it is feasible to perform the UE capability coordination similar to LTE DC, i.e., MgNB can provide the MCG configuration to SgNB in order the SgNB can perform the SCG configuration based on the UE capability and MCG configuration. In our understanding, it can work better than the EN-DC mechanism and it saves the signalling overhead.
Proposal 2: For NR DC, the UE capability coordination should be performed similar to LTE DC mechanism.

From stage3 perspective, the inter-node messages for intra NR DC including SCG-ConfigInfo and SCG-Config should also be defined in TS 38.331. However, considering UE capability coordination mechanism will be different, therefore the contents of these messages should also be different, therefore it seems better define different inter node messages for EN-DC and intra NR DC.
Proposal 3: Define different inter-node messages in TS 38.331 for EN-DC and intra NR DC.

In EN-DC, the SCG terminated split bearer was introduced to overcome the capability limitation in the MeNB side and satisfy the high data rate requirement in the NR SgNB side. In intra NR DC, both MgNB and SgNB are new deployed and it is reasonable to assume both of them are capable to support high data rate transmission. Therefore we think for intra NR DC, SCG terminated split bearer is not needed.
Proposal 4: SCG split bearer is not needed for intra NR DC.

3   Conclusion

In this contribution, the intra NR DC modelling including both CP and UP was discussed and the following observations and proposals were provided.
Observation 1: For EN-DC, the RRC entity is introduced in SgNB because of the different RAT type between MN and SN.

Observation 2: SCG SRB, which requires RRC entity in SgNB, will introduce extra complexity.

Proposal 1: Intra NR DC CP architecture should take the LTE DC CP architecture as baseline.

Proposal 2: For NR DC, the UE capability coordination should be performed similar to LTE DC mechanism.

Proposal 3: Define different inter-node messages in TS 38.331 for EN-DC and intra NR DC.

Proposal 4: SCG split bearer is not needed for intra NR DC.
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