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1 Introduction
For standalone NR, a control plane protocol (RRC) is expected in RAN.  Further, it seems reasonable to assume a NAS protocol layer in the NextGen Core network based on current discussions in SA2.  Based on these assumptions, the transport of these signalling messages between the network and UE is discussed in this contribution.

2 Discussion
In LTE, a NAS message originates in MME and is sent to the eNB over S1 signalling.  It is then encapsulated by RRC, either as direct transfer or part of an RRC reconfiguration message.   Further, two SRBs, SRB1 with higher priority and SRB2 with lower priority are used for main RRC messages and (mainly) RRC messages carrying NAS respectively. 
In NR, for transport of RRC, it is easier and sufficient to re-use the in service guaranteed delivery expected to be provided by user plane stack.  This simplifies RRC design as we don’t need to take care of packet loss or packets out of sequence within the RRC protocol itself.  Further, it is better to perform security functions in one protocol layer for control and user plane as in LTE.  Hence it is proposed:
Proposal #1: User plane stack provides an in-sequence, secure and guaranteed delivery for transport of RRC signalling.
NAS signalling could be encapsulated by RRC or sent directly over the user plane.  Encapsulating in RRC as in LTE today provides the benefit that only one access point for the user plane stack needs to be defined, though it does introduce some additional RRC processing and overhead.  
Proposal #2: NAS messages are encapsulated in RRC as in LTE today.

Depending on the architecture and solution details, transport of RRC signalling and NAS signalling during mobility is FFS.
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Figure 1: Control-plane protocol stack showing the peer to peer entities and the transport path
Support of DC within Standalone NR (called intra-NR DC below) is FFS.  We assume that the tight interworking LTE-NR DC design must be supported anyway and this solution could be different (e.g., NR SCG RRC could be sent directly over NR SCG) from the solution used for  intra-LTE DC.  Reusing intra-LTE DC solution for intra-NR will require designing two solutions – one LTE-NR DC and a different intra-NR DC.    Hence with regard to transport of SCG NR RRC signalling for intra-NR DC, re-using the architectural principles for LTE-NR DC  will minimise standardisation and implementation effort.    
This implies that RRC signalling originates in SCG and can be transported directly over SCG if that is decided for non-standalone NR.  For this case, the different combinations can then be listed as:

For RRC signalling originating in MCG could be delivered:

· directly through MCG 
· Sent over a mixture of MCG and SCG user plane for diversity


For RRC signalling originating in SCG:

· Either directly through SCG to UE; or
· Through MCG RRC (this is similar what is adopted in LTE DC but here the SCG content may be transparent to MCG RRC).  The MCG RRC may include additional MCG related configuration and then be sent either through MCG or SCG user plane as mentioned above.
How to achieve this diversity for transport of MCG SRB  (e.g., using split bearer) in the user plane is not discussed in this contribution.  
Figure 2 below shows the control plane for standalone NR with DC for the discussion above.
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Figure 2: Control-plane protocol stack when DC is configured within NR
Proposal #3: The solution adopted for transport of SCG originated RRC signalling for non-standalone NR (i.e., with LTE MCG) should be studied as a possible option for intra-NR DC.
3 Summary and proposal

This document discussed the transport options for standalone NR RRC signalling.   Options for intra-NR DC were also discussed.  The following proposals were made: 
Proposal #1: User plane stack provides an in-sequence, secure and guaranteed delivery for transport of RRC signalling.

Proposal #2: NAS messages are encapsulated in RRC as in LTE today.

Proposal #3: The solution adopted for transport of SCG originated RRC signalling for non-standalone NR (i.e., tight interworking with LTE MCG) should be studied as a possible option for intra-NR DC.
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