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1 Introduction
During RAN#71, a study item (SI) [1] on New Radio (NR) Access Technology was approved.

One objective of the SI is to aim at a single technical framework that supports all identified usage scenarios, requirements and deployment scenarios including enhance Mobile BroadBand (eMBB), massive Machine-Type Communications (mMTC) and Ultra-Reliable and Low Latency Communications (URLLC).

The SI assumes that work will use a phased approach whereby Phase II specifications should build on the outcome of Phase I. Work related to Phase I should thus be forward looking. Phase II shall meet all requirements for NR.

In RAN2#94 the following agreements related to LTE+NR interworking were reached:

1. DC approach for LTE-NR aggregation will be studied (FFS whether 3c/1a-like or other user plane architecture to be used)
2. LTE as master and NR as master will both be studied
3. UE has a single RRC state machine based on the master, and single control plane connection to CN

4. 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)
This contribution discusses architecture aspects related to the control plane for interworking between LTE and NR Access.
2 Control Plane Aspects for LTE+NR interworking 
Different deployment scenarios have been identified, proposed, and agreed in [3]. 

As agreed in RAN2#95, to support the different tight interworking deployments between NR and LTE, dual connectivity will be used as a starting point.  In this contribution we discuss the different dual connectivity principles and analyze the implications/impacts of adapting those principles to LTE+NR. 
As a design principle, RAN2 should progress the work on LTE+NR interworking aiming at a single technical framework that leads to minimal impacts to existing LTE protocols and already deployed LTE nodes. For the control plane, RAN2 should thus strive to minimize impacts to the LTE RRC protocol while ensuring that new NR requirements, usage scenarios, and procedures are supported within this framework.     

Proposal 1: Impacts to the LTE RRC protocol and its procedures should be minimized when supporting tight integration with NR. 

Proposal 2: As a design principle, whenever possible, a clear and modular separation between the LTE RRC and the NR-specific control plane procedures should be used. 
Different UE capability sharing options and coordination related aspects have been discussed in email discussion [94#39].  The main takeaway from those discussions is that unless there is a hard UE capability split, some level of coordination between NR and LTE nodes may be required.  Given that at this point it is not clear whether a hard split is possible or desirable, to progress the discussion we make an assumption that some coordination between LTE and NR may be required and the details of coordination are FFS.  
As a consequence of UE capability handling, the ability to achieve independent evolution or full transparency between nodes has to be understood and discussed.

Independent evolution of LTE and NR has been highlighted and deemed essential by many companies and should therefore be an important guiding principle for the design of LTE + NR dual connectivity framework.  However, when referring to independent evolution it is important to differentiate whether it is from a specification or implementation perspective.  From a specification perspective it is important to define and maintain independent specifications to minimize complexity associated with specification maintenance in future releases.
Proposal 3: Independent specification evolution should be a guiding requirement for the design of LTE + NR. 
As such, separate RRC specification should be introduced for NR and used for both standalone NR and for the case where NR is a secondary RAT or a primary RAT.  The specification should be separately maintained for each system and duplication of information should be avoided.  
Proposal 4: Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.  
From the implementation perspective, transparency of NR configuration and independence of such systems may not be fully possible since the nodes have to coordinate and have knowledge of the other system.  However, transparency of NR messages to the LTE master RRC as well as maintaining as much separation in terms of required coordination should be clearly desirable.
As a starting point, to minimize complexity, LTE RRC should not be required to understand the NR specific control plane messages received by the NR node. 
The LTE RRC can handle the NR IEs as transparent containers when LTE RRC is used to configure the NR.
Proposal 5: LTE RRC should not be required to understand NR-specific control plane signaling or procedures. 
Proposal 6: When LTE RRC configures NR, NR RRC-specific Information Elements should be handled as transparent containers carried by LTE RRC over LTE SRBs.
To address shared UE capabilities, first we should determine which UE capabilities are impacted and if coordination can be handled via X2 interface or if LTE node will be required to understand NR configuration. Even if the NR node has to understand the NR configuration, it would be desirable that such actions are done by network implementation with minimal specification impacts and we should operate under the principle that LTE NR will not be required to update or change the NR configuration.  
To ensure forward compatibility and enable a flexible system that can independently evolve, the NR node should generate final NR configuration messages and sent to LTE RRC as transparent containers.  A final RRC message, is a self-contained message that includes all information required by the receiving entity to determine type of RRC message, source, etc. As a result the NR RRC messages and functionalities can be defined and specified independently of LTE and furthermore can be transported either over LTE as transparent containers or as direct SRBs over NR, as discussed in our companion contribution   
From the UE perspective NR RRC messages should be processed and handled according to NR RRC specification.  

Proposal 7: NR RRC messages generated by NR node should be final messages that should not be modified or updated by the LTE eNB.  
3 Conclusion

The following proposals related to tight interworking have been made in this contribution:
Proposal 8: Impacts to the LTE RRC protocol and its procedures should be minimized when supporting tight integration with NR. 

Proposal 9: As a design principle, whenever possible, a clear and modular separation between the LTE RRC and the NR-specific control plane procedures should be used. 

Proposal 10: Independent specification evolution should be a guiding requirement for the design of LTE + NR. 

Proposal 11: Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.  
Proposal 12: LTE RRC should not be required to understand NR-specific control plane signaling or procedures. 
Proposal 13: When LTE RRC configures NR, NR RRC-specific Information Elements should be handled as transparent containers carried by LTE RRC over LTE SRBs.
Proposal 14: NR RRC messages generated by NR node should be final messages that should not be modified or updated by the LTE eNB.  
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