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1. Introduction
Based on the previous agreements below, the Email discussion [94#39] [1] was held to develop common understanding on the CP aspects.
	Agreements (in RAN2#94)
=>
UE has a single RRC state machine based on the master, and single control plane connection to CN

=>
Network has two RRC entities that can generate ASN.1

=>
ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration)


In this contribution, we discuss the modelling of RRC entity (or entities) in the UE and provide our views.
2. Discussion
2.1
What is “single RRC state”?
As agreed in the last meeting, the UE has a single RRC state machine based on the master. It would mean that there is one RRC entity which controls the UE’s RRC state, although there are two RRC entities in the network side (i.e. both LTE and NR have RRC entity) to generate the ASN.1 in the tight interworking.
Observation 1: It can be confirmed that the RRC entity at master shall control the UE’s RRC state in the LTE-NR tight interworking.
2.2
RRC entities in UE
During the Email discussion [94#39], it has been discussed whether there is one RRC entity at master and one RRC sub-entity at secondary (Option 1 in Fig.1 [1]), or there are two RRC (sub-) entities (e.g. Option 2). 
We first consider the handling of SCG RRC message to be contained in the MCG RRC message received from the MeNB. In Option 1, if the SCG RRC message is contained in the MCG RRC message, the MCG RRC entity forwards it to the SCG RRC sub-entity via RRC entity internal interface. Then, the SCG RRC sub-entity handles the SCG RRC message. Similarly, in Option 2, the MCG RRC (sub-) entity forwards the SCG RRC message to the SCG RRC (sub-) entity via the interface between RRC (sub-) entities. So the difference is only regarding which interface is used to transfer the SCG RRC messages. 

However, from specification point of view, there will be most likely two separate RRC specifications, i.e. one for LTE by improving the legacy one and the other for NR, in order to develop the NR system independently from the LTE. Hence, there should be clear descriptions for the interaction between MCG RRC entity and SCG RRC sub-entity as well as those between MCG RRC (sub-) entity and SCG RRC (sub-) entity.
On the other hand, we consider the handling of radio link problem in the SCG. In the LTE DC, the radio link failure in the SCG does not trigger the UE autonomous recovery. In the LTE-NR tight interworking, we could assume the similar behaviour as baseline. In Option 1, the SCG RRC is a sub-entity and there should be no action upon radio link problem. In Option 2, the SCG RRC (sub-) entity can handle the SCG independent entity from the MCG RRC (sub-) entity except the UE capability coordination which will be done at the network side (FFS). However, on top of this, there is the assumption that there is the single RRC state machine. The SCG RRC (sub-) entity should not trigger the autonomous recovery at least by taking the LTE DC as baseline. In other words, if the SCG autonomous recovery can be disabled, there is no fundamental issue in the Option 2, either.
Observation 2: The single RRC state machine does not preclude the possibility of two RRC (sub-) entities in the UE, i.e. both options can work.
During the Email discussion [94#39], it was also discussed whether the SeNB can send the RRC message to the UE. One possible use case may be to send the delay sensitive message or the RRC reconfiguration which does not impact on the UE capability coordination between the MeNB and the SeNB. This direct delivery would be more useful in the case that the NR is the secondary, because the throughput could be much higher and the latency could be much lower than those in LTE. Although further discussion would be necessary, if we assume the SeNB can send the RRC message in the SCG, the Option 2 is more suitable for the modelling of the RRC entity in the UE.
Observation 3: In case the SeNB can send the RRC message directly to the UE in the SCG, it seems more reasonable that the UE has two RRC (sub-) entities, i.e. one for each RAT.

Proposal 1: RAN2 to agree that it could be a modelling issue whether the UE has one RRC entity with sub-RRC entity or two RRC (sub-) entities in the LTE-NR tight interworking, and decide which option is used after confirming other CP issues, e.g. RRC delivery on SCG.
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Fig.1: Example of Radio Protocols in LTE-NR tight interworking
3. Conclusion

In this contribution we discussed the modelling of RRC entity (or entities) in the UE and made the following observations:
Observation 1: It can be confirmed that the RRC entity at master shall control the UE’s RRC state in the LTE-NR tight interworking.
Observation 2: The single RRC state machine does not preclude the possibility of two RRC (sub-) entities in the UE, i.e. both options can work.
Observation 3: In case the SeNB can send the RRC message directly to the UE in the SCG, it seems more reasonable that the UE has two RRC (sub-) entities, i.e. one for each RAT.

Based on the observations, we propose the way forward:
Proposal 1: RAN2 to agree that it could be a modelling issue whether the UE has one RRC entity with sub-RRC entity or two RRC (sub-) entities in the LTE-NR tight interworking, and decide which option is used after confirming other CP issues, e.g. RRC delivery on SCG.
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