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1   Introduction
At last RAN2 ad hoc meetings, the following agreements were made regarding the QoS operation in NR/NR DC. 
	1. At SN addition and at new PDU session establishment then MN makes the decision which QoS flows are moved SN
2. Irrespective of which node makes the decision of where a QoS flow is mapped (to MN or SN) then RAN2 will aim that the RRC signalling is the same.
3. The MN makes the decision to move ongoing/existing QoS flows to the SN (this agreement does not imply whether the QoS flow is moved by moving a single flow or by moving a whole bearer)
FFS: Whether MN or SN takes the decision for flows being moved from SN to MN;

4. The SN can reject the addition of a QoS flow, and inform the MN
5. The DRB level offloading (i.e. offloading all QoS flows of a DRB) is supported between the MN and SN.
FFS: The QoS flow level offloading between the MN and SN, and if supported then whether lossless handover can be supported.
6. The lossless handover user plane procedure could be reused for DRB level offloading, if mapping is maintained in the target node.
FFS: If the case where mapping is not maintained can support lossless handover.

7. The SN is responsible for the DRB management  (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN


In this contribution, we intend to further discuss the remaining FFS issues from last meeting.

2   Discussion
2.1   Whether MN or SN takes the decision for flows being moved from SN to MN?
Let’s first recollect what the situation in LTE DC is. For an SCG bearer, the MeNB can make the decision to release it from the SeNB. In this case, the MeNB will initiate the SeNB modification procedure and send the SeNB the Modification Request message where the E-RAB ID of the SCG bearer is included. Upon receiving the release request, the SeNB cannot reject this request. It is up to the MeNB to decide whether to reconfigure this SCG bearer to an MCG/MCG split bearer or release it directly.
Similarly, the SeNB can also decide to release an SCG bearer from it. In this case, the SeNB will initiate the SeNB modification procedure and send the MeNB the Modification Required message. Upon receiving the request, the MeNB cannot reject this request. However, again it would be up to the MeNB to decide whether to reconfigure this SCG bearer to an MCG bearer or release it directly.
In NR for QoS flows moved from the SN to the MN, the same principles could be followed. Specifically, 
· the MN can make the decision to move QoS flows and send the request to the SN, and the SN cannot reject this request. 
· the SN can make the decision to move QoS flows and send the request to the MN, and the MN cannot reject this request.

Hence the following proposals are made. 
Proposal 1: The MN can request the SN to release the QoS flows that are being served by the SN, and the SN cannot reject this request.
Proposal 2: The SN can request to release the QoS flows that are being served by the SN, and the MN cannot reject this request.

2.2   Lossless QoS flow level offloading 
Clearly, QoS flow level offloading has finer granularity compared to the DRB level offloading. In essence, DRB level offloading can be considered as a special case of QoS flow level offloading. By supporting QoS flow level offloading, the gNB can be given more offloading flexibility. 
Proposal 3: The QoS flow level offloading between the MN and the SN should supported.
The second aspect of this FFS is whether to support the “lossless” handover for the QoS level offloading, i.e. lossless, in sequence without duplication to upper layers. The lossless would dependent on the QoS requirement of the concerned QoS flow. If the QoS flow requires in sequence delivery, then the lossless solution is required to guarantee the in sequence delivery of data to upper layer. Otherwise, such kind of solution is not needed.
Proposal 4: The “lossless” handover for QoS flow level offloading should be supported for those QoS flows with stringent requirements.
Regarding how to support the “lossless” handover for QoS level offloading, the detailed solution could be found in our companion paper [2]. 
2.3   Maintenance of mapping for DRB level offloading
It is agreed that the lossless handover user plane procedure could be reused for DRB level offloading if the QoS flow to DRB mapping maintains. As discussed in [3] and [4], to guarantee lossless HO, even if the target gNB remaps a QoS flow from the original DRB to a new DRB, at least the PDCP SDUs of the concerned QoS flow that have been assigned PDCP SN but not acknowledged should be transmitted via the same DRB. This principle should also be applied to the DRB level offloading between MN and SN.
Proposal 5: For lossless DRB level offloading, those not acknowledged PDCP SDUs should be transmitted by the target node using the same DRB as in the source node.

The timing to configure the new mapping between QoS flow and DRB for the UE is not critical. It can be configured by the target node upon receiving the request to offload the DRB or the target node may configure it later after the transmission of the forwarded PDCP SDUs with the associated SN from the source node has been finished. There is no essential difference between these two options, since either way can be treated as the intra-cell QoS remapping. As long as the in sequence delivery can be guaranteed for the intra-cell QoS remapping, then together with the above principle, the lossless DRB level offloading can be guaranteed.
Proposal 6: From the specification point of view, both of the following options should be supported. 
· The target node determines the new QoS flow to DRB mapping upon receiving the DRB offloading request from the source node and configures to the UE;

· The target node configures the new QoS flow to DRB mapping later after DRB level offloading procedure.

3   Conclusion
In this document, we further discuss the FFS issue from last meeting, and have the following proposals.
Proposal 1: The MN can request the SN to release the QoS flows that are being served by the SN, and the SN cannot reject this request.

Proposal 2: The SN can request to release the QoS flows that are being served by the SN, and the MN cannot reject this request.
Proposal 3: The QoS flow level offloading between the MN and the SN should supported.
Proposal 4: The “lossless” handover for QoS flow level offloading should be supported for those QoS flows with stringent requirements.
Proposal 5: For lossless DRB level offloading, those not acknowledged PDCP SDUs should be transmitted by the target node using the same DRB as in the source node.

Proposal 6: From the specification point of view, both of the following options should be supported. 
· The target node determines the new QoS flow to DRB mapping upon receiving the DRB offloading request from the source node and configures to the UE;

· The target node configures the new QoS flow to DRB mapping later after DRB level offloading procedure.
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