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1. Introduction
At last RAN2#97bis, it was agreed that the stage 2 signaling procedures for LTE/NR tight interworking MR-DC option 3, 4, 7 should all be captured in 37.340.
In this paper, we will discuss how the legacy DC procedures in LTE can be reused with necessary enhancement and how they are adapted in 37.340. 
2. Discussion
2.1. General
At least following NR new features have been agreed and will impact MR-DC stage 2 signaling procedures in TS37.340.
1) SCG SRB
In NR WID, SCG SRB is useful for direct RRC signaling exchange between SN and UE, which is beneficial to shorten the signaling latency. They will introduce some impacts on stage 2 signaling flows.
2) SN initiating RRC signaling
Different from LTE DC, in MR-DC, MN and SN belong to different RAT then both MN (e.g., LTE) and SN (e.g., NR) may not interpret mutual RRC signaling from other side. Therefore, both MN and SN can initiate independent RRC signaling transfer. This brings the largest impacts on stage 2 signaling flows.
3) SCG split bearer
In MR-DC, in order to support option 3x and 7x, SCG split bearer as a new bearer type option is introduced. When establishing SCG split bearer, TNL address for both DL and UL should be provided and exchanged between MN/SN. Besides, more procedure handing should be captured with SCG split bearer.
4) PDU-session-related QoS information
In LTE, E-RAB is one-to-one mapping to DRB; however, in option 4 and option 7, PDU-session-related QoS information is used instead of E-RAB. Since a single PDU session can include one or more QoS flows which can be mapped to certain DRBs, a PDU session is no longer restricted to one-to-one mapping onto single DRB. So, both RAN2 and RAN3 should consider e.g., how QoS flow is mapped onto DRB.
In the following section, we will highlight the main differences due to above NR new features.
2.2. Reusing Legacy LTE DC procedures for MR-DC option3/4/7 with some enhancement.
1. [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Secondary Node Addition
Similar to 36.300, the SN addition procedure is initiated by MN and is used to establish a UE context at SN in order to provide radio resources from the SN to UE. This procedure is used to add at least the initial SCG serving cell (PSCell) and SCG radio link. It is straightforward that the current steps and sequences in 36.300 can be reused for EN-DC procedure. However, some enhancement is needed as below.
SN initiating RRC signaling:
In step 1(i.e., Secondary node Addition Request message from MN to SN), “SCG-ConfigInfo” in the Container is not suitable, since SN may not interpret MN’s RRC signaling (i.e., other RAT’s RRC signaling). So, instead of the RRC container, a new X2AP/ XnAP level message IE (e.g., named” SCG-AssistingInfo”) is suggested.
In step 2 (i.e., Secondary node Addition Request Acknowledge message from SN to MN), for the same reason as in step 1, “SCG-Config” is also not suitable. Instead, a new RRC container (e.g., named “SgNB self-encoded NR RRC message”) is suggested.
In step 3 (i.e., RRCConnectionReconfiguration message from MN to UE), MN actually sends two RRC messages (i.e., one from itself, another is from SgNB self-encoded NR RRC message) to UE.
In step 4(i.e., RRCConnectionReconfigurationComplete message from UE to MN), UE actually sends two RRC messages, one to MN and another one including encoded NR RRC message for SgNB to SN.
In step 5 (i.e., SgNB Reconfiguration Complete message from MN to SN), this X2AP/ XnAP message includes “encoded NR RRC message for SgNB” as well.
SCG split bearer: For SCG split bearer, MN needs to provide DL TNL address information in step 1 and SN needs to provide UL TNL address information in step 2. And it is still under study whether and how to negotiate the QOS division for SCG split bearer between MN and SN.
PDU-session-related QoS information: It should be discussed further how PDU session and QOS Flows are mapped onto different bearer types, and some Stage 2 texts needs to be captured for this procedure. We have another dedicated contribution R3-171659 for more details.
2. Secondary Node Modification (MN/SN initiated)
The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release PDU session/QOS Flow/bearer contexts, to transfer contexts to and from the SN or to modify other properties of the UE context within the same SN. The SN modification procedure does not necessarily need to involve signaling towards the UE.
SN initiating RRC signaling: It impacts on procedure step 1 to 4, similar to Secondary node addition procedure.
SCG split bearer: MN and SN can modify the PDU session/QOS Flow/bearer contexts with such new bear type.
PDU-session-related QoS information: It impacts on procedure step 1 to 4, similar to Secondary node addition procedure.
3. Secondary Node Release (MN/SN initiated)
The SN Release procedure may be initiated either by the MN or by the SN and is used to initiate the release of the UE context and relevant SCG resources at the SN. The recipient node of this request cannot reject. The legacy procedure in LTE DC can be reused without explicit enhancement (For MR-DC option 4 and 7, there are some minor change, e.g., PDU Session or QOS Flow path update procedure will be trigged instead of E-RAB path update procedure). 
4. Change of Secondary Node (MN/SN initiated)
The SN change procedure is initiated by MN or SN and used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another. One new procedure for “SN change required” is needed.
5. SCG change
The Stage 2 texts for LTE DC can be much reused with some enhancement, e.g. new bearer type change between SCG split bearer and SCG bearer, no QOS flow mapping change between different bear types.
6. Inter-Master Node handover without Secondary Node change
Inter-MN handover without SN change is used to transfer UE context data from a source MN to a target MN while the UE context at the SN is kept.
The Stage 2 texts for LTE DC can be much reused with some enhancement, e.g., PDU Session Path Switch procedure will be used instead of E-RAB Path Switch procedure.
7. Master Node to eNB/gNB Change 
The MN to eNB/gNB Change procedure is used to transfer UE context data from a source MN/SN to a target eNB/gNB.
In EN-DC case, the target node may only be eNB if X2 based HO is performed. For Option 4/7, the target node can be Inter-RAT node different from MN. The Stage 2 texts for LTE DC can be much reused with some enhancement, e.g. describing the Inter-RAT Xn based HO case.
8. eNB/gNB to Master Node change
The eNB/gNB to MN change procedure is used to transfer UE context data from a source eNB/gNB to a target MN that adds an SN during the handover. In EN-DC case, the source node may only be eNB if X2 based HO is performed. For Option 4/7, the source node can be Inter-RAT node different from MN. The Stage 2 texts for LTE DC can be much reused with some enhancement, e.g. describing the Inter-RAT Xn based HO case.
9. Intra-Master Node handover involving SCG change
This procedure is used to perform handover within the same MN while keeping the SCG in the same SN.
SN initiating RRC signaling: It impacts on the procedure steps 1 to 4, similar to Secondary Node Modification procedure. 
SCG split bearer: MN and SN can modify the PDU session/QOS Flow/bearer contexts with such new bear type.
PDU-session-related QoS information: It impacts on procedure step 1 to 4, similar to Secondary node Modification procedure.
In addition, it is worth considering one new scenario, which is not supported in LTE DC:
10. Intra-Master Node handover without involving SCG change
3. Conclusion
Based on above analysis, we give our proposals as below:
Proposal 1: To capture following basic procedures in TS37.340 section 10 for MR-DC option3/4/7.
· Secondary Node Addition
· Secondary Node Modification (MN/SN initiated)
· Secondary Node Release (MN/SN initiated)
· Change of Secondary Node (MN/SN initiated)
· SCG change
· Inter-Master Node handover without Secondary Node change
· Master Node to eNB/gNB Change
· eNB/gNB to Master Node change
· Intra-Master Node handover involving SCG change
· (FFS) Intra-Master Node handover without involving SCG change
Proposal 2: Following NR new features should be reflected in stage 2 Texts/Figures.
· SCG SRB
· SN initiating RRC signaling
· SCG split bearer
· PDU-session-related QoS information
Proposal 3: The following FFS issues should be studied and be reflected in stage 2 Texts/Figures as well.
· For MR-DC, whether MN is responsible for DRB id management in SN, and the Maximum number of DRB id.
· Whether MeNB may request SgNB to setup SCG SRB.
· Whether and how to negotiate the QoS division for SCG split bearer
· The  SgNB self encoded RRC message, comparable to “SeNB to MeNB Container” in LTE
· The UE NR-RRC Encoded-RRC-SCGAdditionResponse
· TNL address information related to PDU session/QoS Flow/DRB type
· Whether the QoS Flows of the same PDU session can be mapped into different bearer types
· The data forwarding and the SN Status Transfer with QOS Flows may be different from DRB case, where one DRB corresponds to one GTP-U forwarding tunnel.
· How many DRBs should be established for SCG/SCG split bearer? Whether the establishment of DRB for SCG/SCG split bearer can be postponed until the PDU of the QOS Flow has been detected on default DRB.
· For the SCG split bearer, which node should determine the location of default DRB?
· Which node should determine the mapping between the QOS Flow and DRB on the SN side.
· Whether the SCG change is always needed. For MR-DC with 5GC, considering the KgNB may remain after the handover, the intra-MN handover may be transparent to SN. 
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