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1 Introduction

In RAN2 #99, some aspects of NE-DC architecture were discussed.  However, RAN2 then prioritized EN-DC following that point.

Agreements (RAN2#99):

6
For NE-DC, the NR pdcp-Config DC should follow the principle agreed for EN-DC, i.e., pdcp-Config is separated from the lower layer configuration. The pdcp-Config field in the LTE SCG-Configuration is omitted.

FFS4 For NE-DC whether … a) The LTE SCG configuration should be conveyed as LTE RRCConnectionReconfiguration message inside a container in the NR RRCConnectionReconfiguration, or b) The LTE SCG configuration should be conveyed as an IE inside the NR RRCConnectionReconfiguration

In this contribution, we discuss some high-level design aspects of NE-DC.
2 NE-DC Architecture
2.1 High Level Architecture and ASN.1 Structure
The figure below shows the structure of the ASN.1 for EN-DC.
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In EN-DC, separate RRC entities exist in the MN and the SN, and each entity can independently configure its own RAT (apart from possible capability coordination).  As a result, the EN-DC architecture was designed so that both the MN and the SN generate their own ASN.1.  In the ASN.1 structure, the NR lower layer configuration of the SCG that is generated by the gNB is carried in a transparent container within the LTE RRC reconfiguration message.  In addition, the bearer configurations for SN terminated bearers are also carried in a container generated by the gNB.
This ASN.1 and RRC architecture also allowed for the following:

· Independent RRC termination points: Specifically, RRC signalling procedures can be handled entirely by the NR gNB without inputs/interaction of LTE eNB (apart from those requiring capability coordination).  The transport for the RRC signalling can be either directly via the SN RAT or via the MN RAT
· Harmonization of bearers from the UE perspective: With transparent containers for the bearer (PDCP and SDAP) and security configuration, UE behaviour could be defined independently of the termination point of the bearers in the network.  
· Independent evolution of the specifications: LTE and NR specifications could be enhanced/evolved independently with minimal impact on each other
· Simplifying the use of different transport of RRC messages: The same reconfiguration message could be transported via the MN (SRB1) or the SN (SRB3) with little difference in ASN.1 for the two cases
The above principles also apply for NE-DC.  Specifically, NE-DC should maintain independent RRC entities for NR and LTE to allow independent evolution of the specifications and simplify specification of procedures.  
Proposal 1:
As in EN-DC, NE-DC maintains independent RRC termination points and signalling procedures. 
Given independent RRC entities, it may be more logical to keep the same approach as EN-DC and have the SCG configuration contained in an LTE RRC message, rather than an IE.  This also aligns the ASN.1 structure across all cases of MR-DC.  In the email discussion which discussed this FFS ahead of RAN2#99, it seemed that the majority of companies were in favour of this approach as well.
Proposal 2:
The LTE SCG Configuration is sent as an LTE RRCConnectionReconfiguration message inside a container in the NRRRCReconfiguration message. 

Similarly, it was already agreed in RAN2#99 to separate the bearer configuration with the lower-layer configuration to ensure harmonization of bearers at the UE.  Similar to the nr-radioBearerConfig1 and nr-radioBearerConfig2 for EN-DC, the PDCP, SDAP and security configurations for NE-DC should be in separate containers each generated independently by the MN and the SN.  

Proposal 3:
Independent bearer configurations generated by MN and SN respectively are used for NE-DC

2.2 SRB for NE-DC
EN-DC introduced two new types of SRB compared to LTE: split SRB and direct SRB (SRB3). 
Split is supported for both SRB1 and SRB2.  For the downlink, the network selects the path of the RRC message (MCG or SCG) while for the uplink, the path is configured by RRC signalling.  Split SRB was introduced to allow the use of the lower-latency NR path for RRC message transmission by the MN while maintaining the primary path directly via the MN RAT.  In addition, duplication for SRB using a split SRB was used to improve reliability and avoid the impact of blocking on the transmission of RRC messages via the SN RAT.  

SRB3 can be established by the SN in order to send reconfigurations, reconfiguration complete messages, and measurement reports directly from/to the SN when the MN is not involved.  Specifically, for RRC reconfigurations that did not involve the MN, the SN could send and RRC message directly over the NR SCG, taking advantage of the lower latency inherent with NR.       
For split SRB, the need for duplication of RRC messages will still be applicable for NE-DC, and it would therefore be beneficial to support split SRB also for NE-DC.  
For SRB3,  while similar benefits exist, the latency benefit of using the direct path for RRC messages may not be as strong since the LTE link may have a greater latency than NR.  There is, however, a benefit to avoiding Xx signalling when transmitting RRC messages generated by the SN (namely, decrease in Xx load and possible reduction of latency of the Xx interface itself).  It may therefore be advantageous to exploit such benefits and implement SRB3 in the RRC specification, especially given that the architecture allows for it and makes direct RRC message transmission quite natural.

Proposal 4:
NE-DC supports split SRB.  The need for SRB3 is FFS.  
3 Conclusion

In this contribution, the following conclusions were made on the high-level architecture for NE-DC:

Proposal 1:
As in EN-DC, NE-DC maintains independent RRC termination points and signalling procedures. 

Proposal 2:
The LTE SCG Configuration is sent as an LTE RRCConnectionReconfiguration message inside a container in the NRRRCReconfiguration message. 

Proposal 3:
Independent bearer configurations generated by MN and SN respectively are used for NE-DC

Proposal 4:
NE-DC supports split SRB.  The need for SRB3 is FFS.  
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