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1. Introduction
In [2] from RAN3#95bis, the Multi-RAT DC (MR-DC)  bearer option selection principles for Option 7 series was initially discussed, but for each item, [FFS] is ticked due to lack of full agreements. It is worth noting that above principles are mostly applicable for all 5GC based DC series, with some exceptions from SCG split bearer. 
In this contribution, we shall further discuss this issue and make proceeding proposals.
2. Discussion
In order to facilitate following discussions, we assume that there is one particular PDU session containing QOS Flows: 1/2/3/4 with different QOS flow level parameters. There is following fundamental issue:
Issue: Whether particular single PDU session is allowed to be split across MN and SN over NG-U interface, e.g. QOS Flow 1/2 is mapped on MN side over NG-U tunnel 1, and meanwhile QOS Flow 3/4 is mapped on SN side over NG-U tunnel 2 as shown in Figure 1 below.
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Figure 1

During SID phase, though it has been agreed that “The NG-U interface shall support per PDU Session tunnelling”, but it is not crystal clear whether it is the case for 5GC based DC case. For the same issue, SA2 has also discussed but cannot make decision, so sent LS in [3], asking RAN3:
“SA2 would like to request RAN3 to confirm if support of simultaneous MCG and SCG flows with traffic from core network sent to both the Master node and the Secondary node simultaneously for a single PDU session is required to be supported for dual connectivity in 5GS.”
Observation 1: Per SA2 request, RAN3 is supposed to make the final decision about whether single PDU session is allowed to be split across MN and SN over NG-U.
RAN2#97bis has also discussed the same issue and reached following agreements:
1
NR/NR DC should support that different QoS flows of the same PDU session can be mapped to MgNB and SgNB. 

2
In the case of NR/NR DC where different QoS flows of the same PDU session are mapped to MgNB and SgNB then there is one SDAP entity in the MgNB and one in SgNB for that PDU session.

RAN2 understand that support of this behavior is still under discussion on SA2.

RAN2 expects above agreements to be confirmed by SA2, so as also confirmed by RAN3, as they are contradicting with current RAN3 assumptions with FFS in [2].
Observation 2: Current RAN2 agreements contradict with current RAN3 assumptions with FFS.
In legacy LTE DC, there is also single S1-U tunnelling associated with single E-RAB, and single E-RAB cannot be split across MeNB and SeNB over S1-U, so that there is single RRM anchor point (either MeNB or SeNB) to control the E-RAB QOS aspects, such as AMBR and GBR etc.

Current RAN3 assumptions seem to inherit similar principles by replacing E-RAB with PDU session, so there should be also single NG-U tunnelling associated with single PDU Session, and there should be also single RRM anchor point (either MN or SN) to control the whole PDU Session QOS aspects. It can be envisaged that such assumption may result in similar behaviours for PDU session handling and bearer option selection to legacy LTE E-RAB case.
Observation 3: If single PDU Session can only anchor on single NG-RAN node (either MN or SN), it may result in similar behaviours for PDU session handling and bearer option selection to legacy LTE E-RAB case.
Current RAN2 agreements aim to support QOS Flow level offloading, so more flexibility and gain due to finer granularity can be achieved. As illustrated in Figure 1, the SDAP in MN shall map QOS Flow 1/2 to one or more DRBs on MCG side independently, and the SDAP in SN shall map QOS Flow 3/4 to one or more DRBs on SCG side independently. Nevertheless, MN and SN needs to coordinate which QOS Flows among single PDU session go to which side, and how to split the QOS for both QOS flow and PDU session level. It can be envisaged that such assumption may result in “Two level” coordination between MN and SN, so a bit more complexity shall be involved for Xn interface.
Observation 4: If single PDU Session can anchor on multiple NG-RAN nodes (both MN and SN), it may result in
“Two level” coordination between MN and SN, i.e. QOS flow level and PDU session level.
The QOS Flow actually looks more like current E-RAB handling in legacy LTE DC, and there should be no artificial restriction regarding where it can be mapped. E.g. for Option 7 series, MeNB can choose for single QOS Flow among “MCG bearer”, “MCG split bearer”, “SCG bearer” and “SCG split bearer”, in order to achieve most flexibility and resource efficiency adapting to local conditions. If artificial restriction is imposed, e.g. certain QOS Flow cannot be mapped on SCG side, resource efficiency may be lost.
Observation 5: Although a bit more complicated, QOS Flow level offloading offers more flexibility and resource efficiency.
Proposal 1: To take the “QOS Flow level” offloading granularity over NG-U/Xn-U as the baseline, and to investigate further the impacts on Xn interface procedures.
Upon PDU session setup request over NG-C or PDU session has been setup in MN, it is natural and reasonable for MN to decide which QOS Flows among single PDU session go to which side, which is similar to the principles how MeNB treats “multiple E-RABs”. If MN decides to anchor certain QOS Flow on MN, then MN should further decide which MCG bearer or which MCG split bearer is selected for mapping. If MN decides to anchor certain QOS Flow on SN, then MN should perform “QOS Flow Path Update” with UPF, and asks SN to further decide which SCG bearer or which SCG split bearer is selected for mapping.

Proposal 2a: MN decides which QOS Flows among single PDU session go to which side.
Proposal 2b: If MN decides to anchor certain QOS Flow on MN, then MN should further decide which MCG bearer or which MCG split bearer is selected for mapping.
Proposal 2c: If MN decides to anchor certain QOS Flow on SN, then MN should perform “QOS Flow Path Update” with UPF, and asks SN to further decide which SCG bearer or which SCG split bearer is selected for mapping.
For all QOS Flows that are mapped onto one or multiple MCG bearers, MN does not need to inform SN anything about its local mapping. If some QOS Flows are mapped onto one or multiple MCG spit bearers, since the mapping is done within MN SDAP, and from SN perspective, there are only SCG parts of MCG spit bearers to be configured, hence there seems no need for SN to know such mapping. However, it seems optional for SN to know the QOS Flow level QOS division suggested by MN, so that SN can provide sufficient QOS contribution for particular QOS Flow.

For all QOS Flows that are mapped onto one or multiple SCG bearers, then SN does not need to inform MN anything about its local mapping. If some QOS Flows are mapped onto one or multiple SCG spit bearers, since the mapping is done within SN SDAP, and from MN perspective, there are only MCG parts of SCG spit bearers to be configured, hence there seems no need for MN to know such mapping as well. However, it seems essential for MN to know the QOS Flow level QOS division result ACKed by SN, so that MN can provide sufficient QOS contribution for particular QOS Flow.
Proposal 3a: For QOS Flows anchored on the MN and mapped onto MCG split bearers, MN informs SN about the QOS Flow level QOS division suggestion, but nothing about the local QOS Flows –> MCG (split) bearers mapping relation.
Proposal 3b: For QOS Flows anchored on the SN and mapped onto SCG split bearers, SN informs MN about the QOS Flow level QOS division result, but nothing about the local QOS Flows –> SCG (split) bearers mapping relation.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: To take the “QOS Flow level” offloading granularity over NG-U/Xn-U as the baseline, and to investigate further the impacts on Xn interface procedures.
Proposal 2a: MN decides which QOS Flows among single PDU session go to which side.
Proposal 2b: If MN decides to anchor certain QOS Flow on MN, then MN should further decide which MCG bearer or which MCG split bearer is selected for mapping.

Proposal 2c: If MN decides to anchor certain QOS Flow on SN, then MN should perform “QOS Flow Path Update” with UPF, and asks SN to further decide which SCG bearer or which SCG split bearer is selected for mapping.
Proposal 3a: For QOS Flows anchored on the MN and mapped onto MCG split bearers, MN informs SN about the QOS Flow level QOS division suggestion, but nothing about the local QOS Flows –> MCG (split) bearers mapping relation.
Proposal 3b: For QOS Flows anchored on the SN and mapped onto SCG split bearers, SN informs MN about the QOS Flow level QOS division result, but nothing about the local QOS Flows –> SCG (split) bearers mapping relation.
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5. Annex

x.y General Principles for 5GC based MR-DC

1. To take the “QOS Flow level” offloading granularity over NG-U/Xn-U as the baseline. When 5GC based MR-DC is configured, single PDU session can anchor on both MN and SN;

2. For the QOS Flows anchoring on MN, some QOS Flows may be mapped onto MCG bearers, meanwhile some others may be mapped onto MCG split bearers;
For the QOS Flows anchoring on SN, some QOS Flows may be mapped onto SCG bearers, meanwhile some others may be mapped onto SCG split bearers;
3. The MN decides which QOS Flows among single PDU session anchors on MN or SN.
4. If anchored on MN, MN shall further decide how that QOS Flow is mapped onto which MCG bearer or MCG split bearer.
If anchored on SN, SN shall further decide how that QOS Flow is mapped onto which SCG bearer or SCG split bearer.
5. For QOS Flows anchored on the MN and mapped onto MCG split bearers, MN informs SN about the QOS Flow level QOS division suggestion, but nothing about the local QOS Flows –> MCG (split) bearers mapping relation.
6. For QOS Flows anchored on the SN and mapped onto SCG split bearers, SN informs MN about the QOS Flow level QOS division result, but nothing about the local QOS Flows –> SCG (split) bearers mapping relation.
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