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Introduction
RAN2 has been discussing EN-DC architecture primarily and also extending it to MR-DC where it seems easily applicable.  This document looks at the different DC options of the late drop, NE-DC, NGEN-DC and NR-NRDC and where it may differ from MR-DC .
Discussion
37.340 already captures many of DC architectural concepts for NE-DC, NGEN-DC and NR-NRDC as part of the MR-DC specifications where they are common with EN-DC.   
Radio protocol architecture
The following as already captured in 37.340 is used for MR-DC:
RRC PDUs generated by the SN can be transported via the MN to the UE. The MN always sends the initial SN RRC configuration via MCG SRB (SRB1), but subsequent reconfigurations may be transported via MN or SN. When transporting RRC PDU from the SN, the MN does not modify the UE configuration provided by the SN.  
Another option would have been to just encapsulate the SCG configuration instead of an RRC PDU.  There does not seem to be much benefit in changing from the existing framework since MN can inspect the RRC PDU as well if it wanted to.
Joint success and failure of the combined messages is used.
One exception is already agreed and captured: SRB3 is not applicable for NE-DC.
EN-DC followed the transparent model where MN does not have to interpret the SN configuration sent over MN.  For NR-NR-DC, since both the nodes are NR, it is more easy and useful in terms of MN/SN coordination to allow MN to directly interpret the SN messages before the SN messages are sent to the UE.  This aspect, which is particular to NR-NR DC can be discussed further in a later meeting on an NR-NR agenda.
Proposal #1: confirm that principles for MR-DC captured in 37.340 are applicable for NE-DC:
· RRC Reconfiguration messages generated by the SN are transported via the MN to the UE
· Joint success and failure of the combined message is used
· SRB3 is not applicable for NE-DC


User plane
User plane protocol stack from EN-DC is also expected to be the same for NE-DC with the exception of SDAP.  The unified bearer concept with the corresponding RB containers, bearer types allowed and bearer type change behaviour is applicable also for NE-DC.  This is already captured in 37.340 as follows:


Figure 4.2.2-2: Radio Protocol Architecture for MCG, SCG and split bearers from a UE perspective in MR-DC with 5GC (NGEN-DC, NE-DC).
Same handling as in EN-DC for DRBs can be used for MR-DC connected to 5GC.  RBconfig1 and RBconfig2 is used to configure the DRBs at the two nodes.
Proposal #2: confirm that the unified bearer concept from EN-DC is used for all DC options of MR-DC. 

Supporting 5G QoS with Dual connectivity

One aspect that is different for EN-DC for 5GC is the different QoS handling.  There are two fundamental differences from 5G QoS related to CN from RAN perspective:
1) DRB set up is controlled by RAN nodes 
2) Reflective QoS flow at CN can result in a new flow without any NG-C signalling
In addition, at RAN level, the mapping of the QoS flow to DRBs using explicit or reflective mapping is supported.
RAN3 has already agreed the principles of Dual connectivity in conjunction with 5G QoS as captured in TS 37.340 (see Annex A).   The roles of MN and SN and stage 2 aspects of tunnelling the QoS flow to the appropriate node has been agreed.   From the radio perspective, there are two SDAP entities on the network side in MN and SN while there is only one in the UE.  The SDAP entity is responsible for mapping of the QoS flow to the DRB, the bearer type for the DRB and triggering the establishment of the DRB as needed.
Proposal #3: The node supporting SDAP entity is responsible for determining the QoS flow to DRB mapping rule, establishing and configuring the DRBs terminating on that node and the DRB type for these DRBs.
From UE perspective, as already agreed, there is only one SDAP entity per PDU session even if the network side has two entities.   UE does not differentiate where the SDAP entity resides in the network.  The SDAP configuration is part of the DRB configuration and impacts only the DRB being (re)configured.   The same PDU session ID associated with the SDAP entities ensures that the two network SDAP entities are seen as one by the UE.  PDU session ID exchange between MN and SN is already exchanged by RAN3 over Xn-AP for coordination between MN and SN.   
Observation #1: Network coordination of PDU Session ID for SDAP used by MN and SN is provided in Xn-AP.  
Other stage 2 aspects in 37.340

System information
SIBs required for SCG is provided over dedicated signalling and UE acquired timing information from PBCH for NE-DC as in EN-DC. 
Change of system information of Scell in EN-DC requires release and add of the Scell.  For NE-DC, a change of SI in SCG Scell (i.e., LTE cell) can be expected to require a release and add of the Scell.
Measurements
Measurements are independently configured by MN and SN with coordination between network nodes if needed.  Measurement results are provided to the corresponding node that configured the measurements.  All of these from EN-DC can also be applicable for NE-DC.
Encoding of the measurement results (i.e, which RRC is used to encode SN results provided to MN) may need further discussion.  Measurement gap configuration may also need discussion.
Capability coordination
Principles of UE capability handling from EN-DC can also be re-used for NE-DC.  This includes UE capability enquiry mechanisms at MN, transparency concepts of other RAT capability, MR-DC capability concepts and capability coordination.
SCG failure handling
SCG failure handling for NE-DC is not captured in 37.340 and needs further discussion.
Security
37.340 only captures security concepts for EN-DC.  Most of these should also be applicable  for NE-DC though this needs to be reconfirmed.
SCG configuration
Early addition of SCG configuration during Resume as requested by RAN plenary should be discussed. This topic is common for NE-DC and NG-EN-DC.  
Proposal #4: While the above topics are captured in stage 2 spec, they are quite detailed stage 3 topics and can be discussed in stage 3 agenda.
Summary and proposal
This document examined how to progress NG-EN-DC architecture.  Most of this depend on solutions for eLTE and SA NR.  5G QoS bearer handling is to be discussed in RAN3 first.  For RAN2, a main topic is early SCG addition during resumption from Inactive.  The following proposal is made:
Proposal #1: confirm that principles for MR-DC captured in 37.340 are applicable for NE-DC:
· RRC Reconfiguration messages generated by the SN are transported via the MN to the UE
· Joint success and failure of the combined message is used
· SRB3 is not applicable for NE-DC
Proposal #2: confirm that the unified bearer concept from EN-DC is used for all DC options of MR-DC. 
Proposal #3: The node supporting SDAP entity is responsible for determining the QoS flow to DRB mapping rule, establishing and configuring the DRBs terminating on that node and the DRB type for these DRBs.
Observation #1: Network coordination for PDU Session ID for SDAP used by MN and SN is provided in Xn-AP.  
Proposal #4: Remaining topics captured in stage 2 spec are quite detailed stage 3 topics and can be discussed in stage 3 agenda.

Informative Annex (relevant text from RAN3 agreements captured in 37.340): 
In MR-DC with 5GC:
-     The NG-RAN QoS framework defined in TS 38.300 [3] applies;
-     QoS flows belonging to the same PDU session may be mapped to different bearer types (see subclause 4.2.2) and as a result there may be two different SDAP entities configured for the same PDU session: one at the MN and another one at the SN, in which case the MN decides which QoS flows are assigned to the SDAP entity in the SN;
-     The MN or SN node that hosts the SDAP entity for a given QoS flow decides how to map the QoS flow to DRBs;
-     If the SDAP entity for a given QoS flow is hosted by the MN and the MN decides that SCG resources are to be configured it provides QoS flow to DRB mapping information and the respective per QoS flow information to the SN;
-     If the SDAP entity for a given QoS flow is hosted by the SN, the MN provides sufficient QoS related information to enable the SN to configure appropriate SCG resources and to request the configuration of appropriate MCG resources. The MN may offer MCG resources to the SN and may indicate for GBR QoS flows the amount offered to the SN on a per QoS flow level.
To support PDU sessions mapped to different bearer types, MR-DC with 5GC provides the possibility for the MN to request the 5GC:
[bookmark: _GoBack]-     For some PDU sessions of a UE: Direct the User Plane traffic of the whole PDU session either to the MN or to the SN. In that case, there is a single NG-U tunnel termination at the NG-RAN for such PDU session.
-     The MN may request to change this assignment during the life time of the PDU session.
-     For some other PDU sessions of a UE: Direct the User Plane traffic of a subset of the QoS flows of the PDU session to the SN (respectively MN) while the rest of the QoS flows of the PDU session is directed to the MN (respectively SN). In that case, there are two NG-U tunnel terminations at the NG-RAN for such PDU session.
-     The MN may request to change this assignment during the life time of the PDU session.
[bookmark: _Toc510393433]8.2        Bearer type selection
In EN-DC, for each radio bearer the MN decides the location of the PDCP entity and in which cell group(s) radio resources are to be configured. Once an SN terminated split bearer is established, e.g. by means of the Secondary Node Addition procedure or MN initiated Secondary Node Modification procedure, the SN may remove and later on add SCG resources for the respective E-RAB, as long as the QoS for the respective E-RAB is guaranteed.
In MR-DC with 5GC, the following principles apply:
-     The MN decides per PDU session the location of the SDAP entity, i.e. whether it shall be hosted by the MN or the SN or by both;
-     If the MN decides to host an SDAP entity it may decide some of the related QoS flows to be realized as MCG bearer, some as SCG bearer, and others to be realized as split bearer;
-     If the MN decides that an SDAP entity shall be hosted in the SN, some of the related QoS flows may be realized as SCG bearer, some as MCG bearer, while others may be realized as split bearer. The SN may remove or add SCG resources for the respective QoS flows, as long as the QoS for the respective QoS flow is guaranteed.
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