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1. Introduction
Based on the latest RAN2/3 agreements as captured in TS37.340 [1], the exact behaviours with PDU Session Split @ UPF becomes clearer in the MR-DC@5GC case. However, there is one editor note in TS37.340 [1] so far: “Editor’s note: It is FFS whether the MN may request to change PDU session between single and two NG-U tunnel terminations at the NG-RAN.” In this contribution, we shall continue discussing this issue.
2. Conclusion
As illustrated in Figure 1 below, for single PDU Session 1, if the MN decides to anchor it only on MN side, so the SDAP in MN shall map QoS Flow 1/2/3/4 to one or more DRBs (MCG Bearer type or MCG Split Bearer type) on MCG side; Or if MN decides to anchor it only on SN side, so the SDAP in SN shall map QoS Flow 1/2/3/4 to one or more DRBs (SCG Bearer type or SCG Split Bearer type) on SCG side. In both cases, only single NG-U tunnel is configured for PDU Session 1. After a while, when conditions get change, e.g. varying MCG/SCG RL/Load, updating QoS flow profile, addition/release QoS flows, MN needs to offload the whole PDU Session 1forward to or backward from SN, which is not per QoS Flow level offloading. To facilitate following discussion, we denote such kind of process as “Intra single NG-U Tunnel mode”.
Observation 1: In the “Intra single NG-U Tunnel mode”, QoS Flow level offloading cannot be realized.

As illustrated in Figure 2 below, for single PDU Session 1, the MN may also decide to anchor it on both MN and SN sides, so the SDAP in MN shall map QoS Flow 1/2 to one or more DRBs (MCG Bearer type or MCG Split Bearer type) on MCG side, and the SDAP in SN shall map QoS Flow 3/4 to one or more DRBs (SCG Bearer type or SCG Split Bearer type) on SCG side. In such case, two NG-U tunnels are configured for PDU Session 1. After a while, when conditions get change, MN may offload only some QoS Flows in PDU Session 1forward to or backward from SN, but not all of them to one side. We denote such kind of process as “Intra Two NG-U Tunnel mode”; though MN/SN can perform per QoS Flow level offloading, but NW has to maintain Two NG-U tunnels, we denote such kind of process as “Intra Two NG-U Tunnel mode”
Observation 2: In the “Intra Two NG-U Tunnel mode”, QoS Flow level offloading can be achieved, but two NG-U tunnels are always maintained.
As agreed by RAN2 very earlier, MR-DC@5GC should support QoS Flow level offloading in both DRB initial setup and ongoing process, which provides operators full set of flexibility and efficiency at serving PDU session, adapting to varying conditions. E.g. QoS Flow 1/2 correspond to voice services, and QoS Flow 3/4 correspond to file downloading, and MN decides initially to anchor QoS Flow 1/2/3/4 only on MN side, but later, when SN load becomes lighter, MN should be allowed to offload only QoS Flow 3/4 to SN, while keeping QoS Flow 1/2 still on MN side for billing reason. We denote such kind of process as “Change from Single to Two NG-U Tunnel mode”. If “Intra Two NG-U Tunnel mode” has been supported by NW with dedicated Xn/NG signalling and data forwarding mechanism, above process can be easily implemented by MN initiated SN addition/modification and SN initiated SN modification procedures, and there is no additional complexity.
Observation 3: There is no additional complexity to support process “Change from Single to Two NG-U Tunnel mode” with MN initiated SN addition/modification and SN initiated SN modification procedures.
Proceeding with the same example, when SN load becomes heavier or SCG RL becomes worse, MN/SN should be allowed to offload QoS Flow 3/4 completely back to SN, while the NG-U tunnel 2 is released. Or when MN load becomes heavier, MN should be allowed to offload QoS Flow 1/2 completely to SN, while the NG-U tunnel 1 is tore down. We denote such kind of process as “Change from Two to Single NG-U Tunnel mode”. Similarly, above process can be easily implemented by MN initiated SN modification/Release procedure and SN initiated SN modification/ Release procedure, and there is no additional complexity.
Observation 4: There is no additional complexity to support “Change from Two to Single NG-U Tunnel mode” with MN initiated SN modification/Release procedure and SN initiated SN modification/ Release procedure.
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Figure 1
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Figure 2
Proposal 1: Both MN and SN may trigger the change of PDU session between single and two NG-U tunnel terminations at the NG-RAN.
Proposal 2: MN decides whether the secondary NG-U tunnels are to be setup or released.
3. Conclusion

RAN3 is kindly asked to discuss and agree:

Proposal 1: Both MN and SN may trigger the change of PDU session between single and two NG-U tunnel terminations at the NG-RAN.

Proposal 2: MN decides whether the secondary NG-U tunnels are to be setup or released.
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8.1
QoS aspects
In EN-DC, the E-UTRAN QoS framework defined in TS 36.300 [2] applies:

-
E-RAB (and concerning S1-U bearer) is established between the EPC and the SN for SCG bearers and SCG split bearers.
-
X2-U is established between the MN and the SN for MCG split bearers and SCG split bearers.
-
DRB is established between the SN and the UE for SCG bearers, MCG split bearers and SCG split bearers.

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 node that hosts an SDAP entity decides how to map QoS flows to DRBs.
-
If the SDAP entity 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 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. The MN also decides the split of DL UE AMBR limits among the MN and the SN and indicate per DL UE AMBR limits to be respected by the SN.
-
The node that hosts the PDCP entity enforces the respective DL UE AMBR limits.
Editor’s note: Handling of UL UE-AMBR is FFS.
To support PDU sessions mapped to different bearer types, MR-DC with 5GC provides the possibility for the MN to request the 5GC:

-
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.
-
Both MN and SN may trigger the change PDU session between single and two NG-U tunnel terminations at the NG-RAN.
-
MN decides whether the secondary NG-U tunnels are to be setup or released.
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