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1. Introduction

In the recent RAN2 Email Discussion [NR-AH2#12][NR] “RRCConnectionReconfiguration structure (Ericsson)”, the RRC structure for NR-NR DC has been discussed. 
Before discussing the detailed design for RRC structure of NR-NR DC, RAN2 should firstly decide whether to assume only one RRC entity in master node or two RRC entities in both master node and secondary node. 

· Alt 1: Similarly as LTE/NR tight interworking (MR-DC), two RRC entities are located in both master node and secondary node.
· Alt 2: Similarly as LTE dual connectivity, only one RRC entity located in master node.
In our view, for NR-NR DC deployments, both Alt 1 and Alt 2 are fine. But, considering forward compatibility, i.e., in order to support multiple-connectivity deployment in the future, we suggest to select Alt 2 as NR-NR DC RRC architecture. 
2. Discussion
2.1 Necessity of supporting forward compatibility for multiple-connectivity in future releases
It was agreed in the RAN#74 that:
· Multi-connectivity constituted with more than two nodes (gNBs and/or eNBs)

· I.e., Dual Connectivity is continued to study in the SI phase.
However, it was also indicated that: 
Although no dedicated meeting time is allocated, when making design decisions the working groups must ensure forward compatibility. This means that the basic NR design shall ensure that features to support following list of items and the list in RP-161914 can be added later and can be operated in an efficient manner.
In our view, although dual connectivity is studied in Rel-15, multiple-connectivity (involving more than 2 nodes) should be considered in future releases. So, forward compatibility for multiple-connectivity should be considered in the current Work Item phase.
Observation 1:  The design of dual-connectivity structure should support forward compatibility for multiple-connectivity.
2.2 Which RRC structure for NR-NR dual connectivity 
Currently, there are two RRC architectures for dual-connectivity deployments, as below:
· Alt 1 (RRC architecture 1): LTE/NR tight interworking (MR-DC), two RRC entities located in both master node and secondary node
· Alt 2 (RRC architecture 2): LTE dual connectivity, only one RRC entity located in master node
The LTE/NR tight interworking RRC architecture is based on the architecture introduced in dual connectivity in LTE. However, considering the “independent evolution between LTE and NR”, differently from LTE Dual connectivity, it was agreed to have two separate RRC entities located in both the master node and secondary node. 
In current 5G Work Item, the main motivation to implement a separate RRC entity in each node for LTE/NR tight interworking was that the involved nodes are from different RATs, and having separate RRC entities would simplify independent evolution of the 2 RATs, i.e. one RAT node’s RRC would not need to interpret the other RAT node’s RRC. However, this RRC architecture increases the number of unavoidable inter-node signalling exchanges for inter-node coordination.

Furthermore, reusing LTE/NR tight interworking (MR-DC) RRC architecture for the case of multiple connectivity, every node will have its own RRC entity and  each RRC entity involved in multiple connectivity should negotiate each other. It is straightforward that inter-node signalling exchange will exponentially increase if configured with more than two RRC entities.

Observation 2:  If each node involved in multiple connectivity is configured with its own RRC entities (i.e., reusing the LTE/NR tight interworking RRC architecture), inter-node negotiation overhead will exponentially increase.
If only two nodes are considered (i.e. dual connectivity), both of the two alternative RRC architectures can work, and Alt 1 (i.e., each node configured with its own RRC entity) may have more advantages since it can reuse the solutions designed for LTE/NR tight interworking. However, if we take the forward compatibility for multiple-connectivity into account, having one RRC entity for each secondary node will be an issue on the UE side and cause a huge inter-node signalling overhead. For intra-RAT multiple-connectivity scenario (e.g., NR-NR DC), Alt 2 (i.e., reusing LTE DC structure) seems much reasonable. 
Observation 3: For intra-RAT multiple connectivity, having a different RRC entity per each secondary node will lead to significant complexity both in terms of standardization and implementation.
Based on the observations above, and taking forward compatibility into account, we propose to have only one RRC entity in intra-NR dual connectivity, located in the master node.
Proposal 1: For NR-NR dual connectivity, only one RRC entity is assumed and located in the master node.
One open issue for LTE/NR tight interworking is the capability coordination. And the capability coordination discussed in the LTE/NR tight interworking is based on the assumption that the master node and secondary node have two independent RRC entities, which refer to different RRC specs. However, in intra-NR dual connectivity, based on the proposal 1 that there will be only one RRC entity, the capability coordination will be more similar to the capability coordination in LTE dual connectivity. So, we propose to consider the capability coordination used in LTE dual connectivity as baseline, instead of the capability coordination solution studied in LTE/NR tight interworking (i.e. different capability coordination solutions should be considered for LTE/NR tight interworking and intra-NR dual connectivity).
Proposal 2: For NR-NR dual connectivity, capability coordination used in LTE dual connectivity should be considered as the baseline (i.e. different capability coordination solutions should be considered for LTE/NR tight interworking and intra-NR dual connectivity).
3. Conclusion
RAN2 is kindly asked to discuss and adopt the observations and proposals as follow:
Observation 1:  The design of dual-connectivity structure should support forward compatibility for multiple-connectivity.
Observation 2:  If each node involved in multiple connectivity is configured with its own RRC entities (i.e., reusing the LTE/NR tight interworking RRC architecture), inter-node negotiation overhead will exponentially increase.

Observation 3: For intra-RAT multiple connectivity, having a different RRC entity per each secondary node will lead to significant complexity both in terms of standardization and implementation.
Proposal 1: For NR-NR dual connectivity, only one RRC entity is assumed and located in the master node.
Proposal 2: For NR-NR dual connectivity, capability coordination used in LTE dual connectivity should be considered as the baseline (i.e. different capability coordination solutions should be considered for LTE/NR tight interworking and intra-NR dual connectivity).
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