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1 Introduction

In RAN2#93bis, there was initial discussion on control plane aspects for tight interworking between NR and LTE. That discussion includes potential NR control plane functionality for LTE-NR tight interworking and transport of NR control plane signalling. 

In this contribution, we provide our views on some control plane issues for tight interworking between NR and LTE. 
2 Discussion

In RAN 71, the new study Item on New Radio Access Technology was approved [1]. Objectives of the study item include a study on tight interworking between the new RAT and LTE [2]. In TR 36.913, some requirements for architecture and migration of Next Generation Radio Access Technologies have been identified as follow [3].
The RAN architecture shall support tight interworking between the 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. This shall be supported for both collocated and non-collocated site deployments.

To meet the above requirement, control plane architecture option reusing LTE dual connectivity should be a baseline for tight interworking between NR and LTE.
Proposal 1: LTE dual connectivity should be a baseline for tight interworking between LTE and NR.

Though three cases of dual connectivity can be considered for NR, i.e. LTE (Master) - NR (Secondary), NR (Master) – NR (Secondary), NR (Master) – LTE (Secondary) [4], it is straightforward that LTE (Master) – NR (Secondary) should be the starting point for tight interworking between LTE and NR leveraging the well-deployed LTE coverage [5]. 
In LTE DC, each LTE node is primarily responsible for UE’s resource configuration and allocation of corresponding LTE node. MeNB and SeNB can understand each other’s RRC Configuration for a UE. The MeNB indicates within SCG-ConfigInfo the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. The SeNB provides the new radio resource of SCG in SCG-Config to the MeNB.
However, as a new radio access, NR will introduce many evolutionary features on physical layer, layer 2 protocols and procedures. Understanding all the evolutionary configurations to LTE node might not be practical. LTE and NR should be able to evolve independently. So it shall not be required that LTE eNB needs to understand all the NR configurations except some coordination information elements. 
Proposal 2: LTE eNB and NR Node do not need to understand each other signalling except some coordination information elements.
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Figure 1 Radio interface C-plane architecture alternatives for dual connectivity

Two control plane architecture alternatives captured in SCE TR 36.842 [6] are shown in Figure 1. These alternatives can be revisited for studying LTE-NR tight interworking. In option1, only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM function between MeNB and SeNB. In option2, MeNB and SeNB can generate final RRC message to be sent toward the UE after the coordination of RRM function between MeNB and SeNB. The option 1 is simpler than option 2 for LTE DC. But NR RRM decision for intra-NR mobility may be a new function which does not need LTE eNB to understand, then, the option 2 may be more suitable for LTE-NR DC for the quick NR reconfiguration. 
Proposal 3: Dual RRC architecture should be studied for the tight interworking between LTE and NR.

In LTE DC, when the MeNB sends the RRC message to the UE including the new radio resource configuration of SCG, the UE applies the new configuration. In case the UE is unable to comply with (part of) the configuration included in the RRC message, it performs the reconfiguration failure procedure. Depending on the chosen architecture, UE behaviour may be changed. If the UE is connected to LTE, NR configuration failure should not trigger reconfiguration failure procedure. 
Proposal 4: NR RRC configuration failure should not trigger LTE RRC configuration failure.
3 Conclusion

In this paper, some control plane issues for tight interworking between NR and LTE were discussed, and we propose the followings:
Proposal 1: LTE dual connectivity should be a baseline for tight interworking between LTE and NR.

Proposal 2: LTE eNB and NR Node do not need to understand each other signalling except some coordination information elements.
Proposal 3: Dual RRC architecture should be studied for the tight interworking between LTE and NR.

Proposal 4: NR RRC configuration failure should not trigger LTE RRC configuration failure.
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