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1. Introduction
It was approved to study on NR (New Radio) Access Technology [1] according to the scenarios and requirements for next generation access technologies [2]. One of the requirements of the RAN design for the Next Generation Radio Access Technologies is to support tight interworking between new RAT and LTE, considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. In this contribution, we would like to discuss control plane architecture [3][4] to support tight interworking between NR and LTE.
2. Discussion
In Rel-12 DC [5], two radio interface control plane architecture alternatives, Control Plane Option 1 (C1) and Control Plane Option 2 (C2), were introduced as shown in Figure 1.

· Option C1: Only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity.
· Option C2: MeNB and SeNB can generate final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB and may send those directly to the UE and the UE replies accordingly. 
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Figure 1. Radio Interface C-plane architecture alternatives for dual connectivity
The qualitative performance comparison of Control Plane Option 1 (C1) and Control Plane Option 2 (C2) has been made from different views, including configuration delay, synchronization of RRC parameter change, signaling and processing overhead, complexity in the UE side, and complexity in the network side. From the UE complexity point of view, C2 is much complex than C1. With only single RRC connection, we don’t have to deal with the parallel RRC procedures and separate security problems. RRC State handling is simpler with C1. Therefore, C1 is adopted for dual connectivity in LTE.
However, considering the tight interworking between NR and LTE, we could reconsider the possibility of C2 due to the dual connectivity to two different RATs. It is foreseen that the new RAT would mainly be deployed on high frequencies. The characteristics of NR are the large path loss and large signal variation. Beam-based transmission and reception is then required in the mmWave frequency bands [6]. The configuration delay and synchronization of RRC parameter change for NR upon tight interworking could be essential than those of dual connectivity in LTE. With C2, the delay of local configurations generated by NR RRC could be shorter than with C1. Moreover, considering the requirements of ultra-reliability, lower latency, and control plane robustness for the use scenarios, adopting C2 could allow LTE control plane signalling being transmitted via NR link, and vice versa. It could be used in the case of MeNB is LTE eNB and in the case of MeNB is NR Node B. Furthermore, the UE may not need to trigger the RRC re-establishment procedure if at least one link is still alive, which could reduce the signalling overhead and avoid service interruption.
Proposal 1: For tight interworking between NR and LTE, consider to support dual RRC architecture.
3. Conclusions
In this contribution, we give the following proposal of control plane architecture for tight interworking between NR and LTE.
Proposal 1: For tight interworking between NR and LTE, consider to support dual RRC architecture.
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