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1 Introduction
Control plane coordination for LTE NR DC has been discussed over the last few meetings.  The following agreements were made (where NR gNB is behaving as Secondary node):

· RAN2 aim for a solution where the master node and secondary node are not required to comprehend each others UE configuration.
· Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network

· Allow gNB to format NR RRC PDUs for the UE configuration.

· For the LTE/NR tight interworking, the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. At least in some cases, the master node needs to be informed of intra-secondary node mobility. Formatted: Highlight
· For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required. 

These principles are different to the ones used for intra-LTE DC.  This then brings the question on what model to adopt for intra-NR DC.
2 Discussion

In the DC model used for LTE, MCG and SCG are both kept up to date with each other’s configurations and each node needs to check and ensure that they don’t violate the UE capability.  They are also both provided with the full UE capability.
This LTE model has some limitations in the context of LTE-NR DC as discussed in the previous meetings with regard to coordination and lack of flexibility for independent evolution.  However, in the case of intra-NR (NR-NR) DC, these limitations don’t apply to the same extent as both nodes are NR and hence do not need to understand the UE capability nor configuration of another technology.  Based on the decisions in recent meetings for LTE NR interworking as captured above, RAN2 will have both options (LTE-LTE and LTE-NR) specified.  For intra-NR DC, it will then be possible to adopt either model.  Thus, the two choices for intra-NR DC:

1) LTE model where NR MCG and NR SCG have the full configuration information of the other node and each ensures that the UE capability is not violated

2) LTE-NR DC model where one node does not need to comprehend the full configuration of the other node and SCG formats RRC PDUs to be sent to UE.  
There are also other aspects under discussion for LTE-NR DC that are different to intra-LTE DC such as transport of SCG configuration –whether direct transport over SCG should be allowed etc.

While applying the LTE model to intra-NR DC could, in theory, provide for better utilisation of the UE resources, whether it actually does, will depend on the details of how NR-NR DC coordination would work.  Even so, the difference is likely to be small. 
Using the LTE-NR model for NR-NR DC has several benefits:

· Since it is agreed that NR SCG RRC will be captured in NR RRC specification, it can be re-used also for NR-NR DC.  No additional specification effort, no duplication needed to define LTE based SCG handling.
· SgNB generates full RRC messages for LTE-NR DC.   Not re-using for NR NR DC will require duplication of the specification work for to define new RRC procedures 
· NR NR DC can be expected to provide additional procedures that exploit the NR radio characteristics like direct configuration of NR measurements, SCG Change.  There can be significant duplication for example to define different handling for SCG change, measurements, etc.

· LTE-NR DC may also provide direct SCG messages over SCG radio.  It would be strange if these are not also introduced for benefit of NR-NR DC.

· Error handling could be different for LTE-NR DC.  It can be re-used also for NR-NR without having to define new mechanism in NR specification.
· LTE-LTE DC is specified primarily for MCG as a large coverage cell and SCG is a small but reliable cell.  LTE-NR can address wider deployment scenarios.  Re-using the specification work from it will save duplication.

· Simpler for UE implementations – only one approach to implement from NR SCG perspective irrespective of whether MCG is LTE or NR
In Summary, using LTE-NR model allows a single specification path for NR irrespective of whether it is LTE-NR or NR-NR. Hence it is proposed to base NR-NR DC on the LTE-NR model  .
Proposal: NR-NR DC control plane is based on LTE-NR model to maximise NR specification re-use..  

3 Summary and proposal:
The document discussed the tight interworking options for NR-NR DC.  Currently RAN2 is discussing the option for tight interworking focussing mainly on LTE-NR interworking.  This document discussed the applicability and benefits of using a common model for LTE-NR and NR-NR multi-connectivity.  

It is hence proposed:

Proposal: NR-NR DC control plane is based on LTE-NR model to maximise NR specification re-use  
4 Annex: Suggested TP (based on the text captured in the TR for LTE-NR tight interworking)

For NR-NR DC (to be captured in sub-clause 5.2.2.1):

-
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 node can be transported by the master (at least in some cases, e.g. for first configuration).

-
Some capability coordination is required between master node and secondary node.
-
FFS which UE capabilities are involved in the coordination.

-
Master node should not modify or add to the secondary node configuration of the UE.

-
master node should not be required to understand secondary node configuration of the UE.
-
RRC messages generated by the secondary node are final RRC messages.


