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1   Introduction
In MR-DC with 5GC, both DRB level and QoS flow level offloading are supported. With respect to the QoS flow level offloading, the MN provides a DRB ID list to SN so that the SN is able to determine the QoS flow to DRB (re)mapping. However, for the DRB level offloading, the handling of DRB ID is not clear.
In this contribution, we would further analyse and give the corresponding proposal.

2   Discussion

To resolve the DRB ID handling issue for DRB level offloading, we need to clarify how the DRB level offloading is supported from the standard point of view. 
According to the latest TS 38.423, for DRB level offloading without PDCP anchor change, i.e., keeping PDCP entity in MN:

· MN provides IDs of the DRBs to be offloaded with the mapped QoS flow list to SN in the S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST messages;

· SN feedbacks IDs of the admitted DRBs in the S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages.
For such DRB level offloading without anchor change, it is clear from the perspective of stage 3 that the admission in SN side can only be performed based on DRB level granularity, i.e., the SN will not be able to admit part of the QoS flows.
In fact, it is possible that the SN may not allow all the DRBs requested to be accepted. However in the latest S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages, the SN is not able to provide the DRBs not admitted list.

Proposal 1: Add the DRBs not admitted list in the S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages.

For DRB level offloading with PDCP anchor change, i.e., MN terminated bearer to SN terminated bearer change:

· MN provides the IDs of the DRBs to be offloaded with the mapped QoS flow list to SN in the S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST messages;
· SN feedbacks IDs of the admitted DRBs with the mapped QoS flows in the S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST messages;

· In addition, the SN is allowed to feedback the QoS Flows Not Admitted List IE.
The QoS Flows Not Admitted List is an optional IE, which can be used for QoS flow level offloading. However, the way to use this optional IE is not specified yet. Theoretically, the SN is able to reject part of the QoS flows of one DRB based on the existing stage3 specification by using the QoS Flows Not Admitted List. For example, the MN provides DRB ID 1 and the mapped QoS flow 1~4 in the S-NODE ADDITION REQUEST message to perform MN terminated bearer to SN terminated bearer change. And then the SN feedbacks DRB ID 1 and the mapped QoS flow ID 1~3, and includes QoS flow ID 4 in the QoS Flows Not Admitted List IE.
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1. S-NODE ADDITION REQUEST

PDU Session Resource Setup Info – SN terminated

   -Data Forwarding and Offloading Info from source NG-RAN node

      -Source DRB to QoS Flow Mapping List

         -DRB ID 1, QoS flow list 1~4

2. S-NODE ADDITION REQUEST ACKNOWLEDGE

PDU Session Resource Setup Response Info – SN terminated

   -DRB ID 1, QoS flow list 1~3

   -QoS Flows Not Adimitted ID 4


Figure 1: The example of SN addition procedure
First of all, we prefer RAN3 to confirm whether the usage of QoS Flows Not Admitted List IE for DRB level offloading case is allowed. As known, the DRB level offloading is used to support the lossless offloading and in-order delivery. Similar case happened in handover case where the mapping is required to be kept as specified in TS 38.300.

If "lossless handover" is required and the QoS flows to DRB mapping applied at the target NG-RAN node allows applying for data forwarding the same QoS flows to DRB mapping as applied at the source NG-RAN node for a DRB and if all QoS flows mapped to that DRB are accepted for data forwarding, the target NG-RAN node establishes a downlink forwarding tunnel for that DRB.

Based on this assumption, for DRB level offloading with anchor change should also be performed based on DRB level granularity.

Otherwise, if the QoS flows not admitted list can be used for DRB level offloading, that means during the SN addition procedure, SN is allowed to perform the QoS flow level admission. This will be same as the QoS flow level offloading, which is performed without providing QoS flow to DRB mapping to the SN. Then, in this case, the provision of QoS flow to DRB mapping is meaningless.

Proposal 2: For DRB level offloading with/without anchor change, the admission in SN should be performed based on DRB level granularity.
The related CRs are provided in [1] and [2].
3   Conclusion
Based on the discussion in this paper, we propose to specify the handling of DRB level offloading in MR-DC with 5GC. The detailed proposals are:
Proposal 1: Add the DRBs not admitted list in the S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages.

Proposal 2: For DRB level offloading with/without anchor change, the admission in SN should be performed based on DRB level granularity.
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