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1 Introduction

In RAN2#95 meeting, agreements were made on control plane aspects for tight interworking between NR and LTE as follow [1]:

Agreements

1
Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.

2
Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.

FFS whether UE capabilities are involved in the coordination

3
LTE (respectively NR) master node should not need to modify or add to the NR (respectively LTE) configuration of the UE

FFS: Whether LTE (respectively NR) master node should not be required to understand NR (respectively) configuration of the UE.
FFS: Whether NR RRC messages generated by NR node are final RRC messages.
In this contribution, we will discuss some FFS points of control plane aspects for tight interworking between NR and LTE and provide our views on those. 
2 Discussion

RAN2 agreed that “UE has a single RRC state machine based on the master”, “Network has two RRC entities that can generate ASN.1” and “ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration)” in RAN2#94 meeting [2]. It is straightforward that UE state is managed by the RRC connection with the corresponding RRC entity of the master node from those agreements. In addition, we can assume one ASN.1 generated by master node and the other ASN.1 generated by secondary node can be transported by the master (at least in some cases, e.g. for first configuration).

In UE, the ASN.1 generated by master node and the ASN.1 generated by secondary node can be processed by following options:
· Option 1: one RRC entity which has the capability to understand and process both ASN.1 generated by master node and secondary node

· Option 2: two RRC entities, one RRC entity has the capability to process ASN.1 generated by master node and the other RRC entity has the capability to process ASN.1 generated by secondary node

LTE (respectively NR) master node should not be required to understand NR (respectively LTE) configurations of the UE for reasons to allow for independent specification [3] and RAN2 already agreed that “Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.” Therefore LTE RRC entity of UE should not be required to directly understand and process NR configurations of UE.
Proposal 1: LTE RRC entity of UE should not be required to directly process the NR configuration. 
When the LTE RRC message having one ASN.1 generated by LTE master node and the other ASN.1 generated by NR secondary node is transported by the LTE master (at least in some cases, e.g. for first configuration), LTE RRC entity of UE can forward NR RRC message to NR RRC sub-entity/entity of UE which has the capability to understand and process NR RRC message. For the independent evolution and specification of LTE and NR, LTE RRC entity does not need to understand and process the NR configuration.
Proposal 2: Separated RRC entities/sub-entities for LTE and NR should be supported in UE.
As a new radio access, NR will introduce many evolutionary features on layer 1/2 protocols and procedures [4]. Considering the different characteristics of the two RATs and independent evolution of the RRCs, NR RRC entity/sub-entity should be designed in similar way for stand-alone NR and for tight interworking. To minimize design complexity and allow for future compatibility, it should be possible to re-use the same NR messages for stand-alone NR and for interworking. Furthermore, the UE behaviour should be consistent no matter where the content is received (i.e., in tight interworking scenario or in standalone NR scenario) [5]. So, we can assume NR RRC entity of NR Node can generate the final NR RRC message.
Proposal 3: NR Node can generate final RRC message.

We think direct signalling from the Secondary node would be efficient and straightforward than relayed signalling by the Master node, if that signalling would not impact at all on MCG handling or have a negligible impact on MCG handling. Direct signalling can reduce the control plane latency caused by the relayed signalling transmission over backhaul, and reduce the interruption time in intra-NR mobility for the case that non-ideal backhaul is used between MeNB and SeNB. So we propose that direct signalling from the NR to UE over NR Radio should be supported.
Proposal 4: Direct signalling from the NR Node to UE over NR Radio should be supported.
If NR can generate final RRC message and direct signalling from the NR to UE over NR Radio can be supported, the failure can be handled separately. If the UE is connected to LTE, NR configuration failure should not trigger reconfiguration failure procedure. 
Proposal 5: NR RRC configuration failure should not trigger LTE RRC connection failure.
3 Conclusion

In this paper, some control plane aspects for tight interworking between NR and LTE were discussed, and we propose the followings:
Proposal 1: LTE RRC entity of UE should not be required to directly process the NR configuration. 

Proposal 2: Separated RRC entities/sub-entities for LTE and NR should be supported in UE.
Proposal 3: NR Node can generate final RRC message.
Proposal 4: Direct signalling from the NR Node to UE over NR Radio should be supported.
Proposal 5: NR RRC configuration failure should not trigger LTE RRC connection failure.
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