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1   Introduction
RAN2 Ad hoc#2 discussed the QoS support in NR DC, and made the following agreements. 
Agreements

1
At SN addition and at new PDU session establishment then MN makes the decision which QoS flows are moved SN
FFS Whether the SN can reject the movement of a QoS flow.

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.

This contribution is for Offline discussion to try to progress more details (Huawei, offline discussion 7)
2   Discussion 
2.1   QoS flow movement 
As discussed in [1], there are two kinds of QoS flows. 
· New QoS flows in case of the QoS flow establishment request is received by the MN;

· Ongoing QoS flows which are being transferred by the MN.

As agreed at the online meeting, for new QoS flows, the MN can make decision which QoS flows could be moved to SN. 
Question 1: Whether ongoing QoS flows served by the MN could be moved to the SN by the MN? 
	Company
	Response with reasons

	Huawei
	Yes, the MN could make decision to move ongoing QoS flows to the SN

	vivo
	Yes, it is up to the MN to make the decision

	Intel
	Yes, MN can make decision to move ongoing QoS Flow.  

	Vodafone
	Yes, agree with above

	Broadcom
	Yes; it should be possible to transfer QoS flows between the MN and SN. What is an “ongoing” QoS flow in this discussion?

	Qualcomm
	Yes

	Ericsson
	Yes, MN makes the decision to move existing flows to the SN.

	ZTE
	Yes

	OPPO
	Yes, MN can make the decision.

	DCM
	Yes, MN can make the decision to move ongoing QoS Flow, at least for SN addition. For other cases after SN addition (for offloading purpose), the necessity needs to be further discussed.

	Sharp
	Yes, MN can make the decision.

	Nokia
	Yes, MN can decide to move.

	Samsung
	Yes, MN decides

	CATT
	YES

	KT
	Yes, MN can make the decision.

	Lenovo/ MotMobility
	Yes


To address the FFS noted by the chairman, the following question needs to be answered. 
Question 2: whether the SN can reject the movement of a QoS flow? 
	Company
	Response with reasons

	Huawei
	Yes, the SN could reject the QoS flow movement request e.g., in case of resource limitations

	vivo
	Yes. The SN should be allowed to accept or reject the QoS flow (re)routing request. 

	Intel
	Yes, SN should be able to reject such request (for e.g. due to congestion) and then it is up to MN to decide what to do.

	Vodafone
	Yes, Agree with Above

	Broadcom
	Yes

	Qualcomm
	Yes

	Ericsson
	Yes, in case where SN is not able to establish the flow, it can reject the flow creation and inform the MN.

	ZTE
	Yes

	OPPO
	Yes, SN is allowed to reject the QoS flow movement. 

	DCM
	Yes.

	Sharp
	Yes, agree with above

	Nokia
	Yes, e.g. based on its own radio condition

	Samsung
	We assume MN decides the DRB used in SCG (and initiates DRB establishment, if required). Correspondingly, SN would perform admission per DRBs rather than per individual QoS flow

	CATT
	YES

	KT
	Yes

	Lenovo/ MotMobility
	Yes


2.2   Offloading granularity
As discussed in [1][2][3][4], there are two offloading granularities for offloading as follows. 
· DRB granularity. All QoS flows in the DRB are moved from the MN to the SN or vice versa.

· QoS flow granularity. Individual QoS flows in the DRB are offloaded to the SN while others may remain in the existing DRB of the MN, or vice versa.

Question 3: whether DRB level granularity offloading could be supported? 

	Company
	Response with reasons

	Huawei
	Yes, DRB level offloading from the MgNB to the SgNB or vice versa should be supported

	vivo
	Yes, DRB level granularity offloading should be supported between MN and SN

	Intel
	Yes, DRB is similar to LTE and can be supported

	Vodafone
	Yes, Agree with above

	Qualcomm
	Yes

	Ericsson
	Yes, DRB level granularity in offloading should be supported between MgNB and SgNB. 

	ZTE
	It depends on what this means. Of course it should be possible to offload multiple QoS flows at once (e.g. the ones served by a given DRB), but not “offload the DRB” itself. Each node should be responsible for determining the QoS flow to DRB mapping 

	OPPO
	Yes, DRB level granularity should be supported.

	DCM
	Yes

	Sharp
	Yes, DRB level should be supported which is similar to LTE

	Nokia
	Yes

	Samsung
	Yes, this should be supported

	CATT
	YES

	KT
	Yes

	Lenovo/ MotMobility
	Yes


Question 4: whether QoS flow level granularity offloading could be supported? 

	Company
	Response with reasons

	Huawei
	Yes, QoS flow level offloading from the MgNB to the SgNB or vice versa should be supported, which has finer granularity than DRB level offloading. 

	vivo
	Yes, QoS flow level granularity offloading should be supported between MN and SN

	Intel
	The usecase for this needs further discussion.

	Vodafone
	No,   and therefore moving of separate QoS just make the system more complex. I would not introduce it as long the use case is not clear

	Broadcom
	Yes, QoS flow level granularity for offloading shall be supported as the entire model of QoS for the 5G assumes a QoS flow based model. 

	Qualcomm
	Agree with Vodafone

	Ericsson
	Yes, flow level granularity in offloading should be supported between MgNB and SgNB. 

	Yes, 
	Yes, because of the nature of the new QoS model, as also pointed out by Broadcom

	OPPO
	Yes. Flow level granularity should be supported since it is fow-based QoS in NR.

	DCM
	For initial SN addition or PDU establishment, MN may assign which QoS flow need to be served in SN (in QoS flow level granularity),

But for offloading (especially from SN to MN) of an ongoing QoS flow, the necessity needs to be further discussed. 

	Sharp
	Yes, QoS flow level with finer granularity than DRB level offloading can be supported to allow more flexibility.

	Nokia
	Yes, to support finer granularity offloading

	Samsung
	We are not sure there is a need to support this finer offloading granularity

	CATT
	No, in Handover case, we have the common understanding that re-mapping is not supported, the source gNB forward the mapping to the target gNB, the target gNB accepts all the DRB with the original mapping between DRB and QoS flow. Inter- node offloading is very much like the handover case, the target node should accept all the DRB with the same mapping. 

Another method is to change the SCG bearer to SCG split bearer, since SCG split bearer case, the UE has one PDCP entity, lossless remapping can be guaranteed. 

	KT
	Agree with DCM.

	Lenovo/ MotMobility
	We think, it should be possible to offload only 1 of the QOS flows (say out of 3) mapped to the same DRB.
As Vodafone pointed out “All QoS flows mapped to the same DRB should have very similar characteristics” but the actual load/ data rate (esp. for non-GBR bearers) could be possibly quite different?? Then it make sense to offload the heavier one only…


2.3   Lossless operation during the QoS flow movement
As address in [1][3][4], during the QoS flow movement procedure, the lossless operation (lossless, in-sequence, without duplicate) should be supported. 

Question 5: whether lossless operation should be supported during the QoS flow movement procedure? 

	Company
	Response with reasons

	Huawei
	Yes, the lossless operation should be supported. 

	vivo
	Depending on the solution

	Intel
	The usecase for QoS level change and whether this needs lossless operation needs further study.

	Vodafone
	Probably it depends on the QoS/use case

	Broadcom
	Yes, but it should not be mandatory as in many cases upper layers can now accommodate such discontinuities.

	Qualcomm
	Agree with Intel

	Ericsson
	Needs further study

	ZTE
	Yes, lossless operation should be supported (not necessarily in all cases)

	OPPO
	It depends on the use case of the QoS flow movement.

	Sharp
	Agree with Vodafone

	Nokia
	Yes, lossless operation should be supported.

	Samsung
	No. In particular when MN controls the DRB used in SCG, network can avoid loss and out of sequence delivery upon QoS flows movement, if required 

	CATT
	Not to support the QoS flow remapping. 

	KT
	Agree with Vodafone

	Lenovo/ MotMobility
	If possible yes, needs further study.


Referring back to two offloading granularities above, we should analyze how to ensure the lossless operation for each offloading option. 
Question 6: How to ensure the lossless operation for DRB level offloading and QoS flow level offloading respectively? 

	Company
	Response with reasons for DRB level granularity
	Response with reasons for QoS flow level granularity

	Huawei
	The lossless operation in handover case could be reused here. 
	It could be addressed after the intra-cell QoS remapping is discussed. 

	Vivo
	PDCP retransmission as in LTE can be reused.
	The transmitting entity, by implementation, can ensure the lossless operation

	Intel
	LTE HO solutions maintain PDCP SN can be reused here.
	Needs Further study.

	Broadcom
	Same view as Huawei.
	End marker mechanism indicating the end of the last data of a transferred flow should be enough.

	Qualcomm
	Agree with Huawei
	Needs further study

	Ericsson
	Lossless HO could possibly be used
	Should be discussed after lossless HO

	ZTE
	Needs further study
	Needs further study

	OPPO
	Agree with Huawei.
	Needs further study.

	Sharp
	Agree with Huawei
	Need further study

	Nokia
	Lossless operation can be supported by following principles of an inter gNB HO
	Needs further study

	Samsung
	Same as used upon HO in LTE
	We think this would require further study but see no need to introduce

	CATT
	Lossless HO in LTE can be reused.
	Needs further study

	Lenovo/ MotMobility
	Lossless HO in LTE can be reused.
	Needs further study


2.4   DRB management and QoS flow to DRB mapping at the SN
As discussed in [1][2][3][4], for those QoS flows moved to the SN, it should determine the DRB management and QoS flow mapping at the SN. There are two options as follows.
· Option 1: The MN is responsible for DRB management (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN.
· Option 2: the SN is responsible for DRB management  (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN.
Question 7: which node (MN or SN) determines the DRB management and QoS flow mapping at the SN? 

	Company
	Response with reasons

	Huawei
	The SN could determine the DRB management and QoS flow mapping at the SN. Further coordination with MN may be needed e.g., for SCG split bearer case. 

	Vivo
	SN is responsible for DRB management  (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN。But QoS flow -> DRB mapping rule may require coordination with MN

	Intel
	SN.  SN should decide take the final decision on whether to set up a DRB or reuse a DRB for a QoS Flow. 

	Vodafone
	Not totally sure, but I thought if the coordination is needed anyway then MN could be the node which is responsible for DRB management. I think it may need a bit more discussion

	Broadcom
	Same view as Huawei.

	Qualcomm
	SN

	Ericsson
	Option 2, the SN is responsible for DRB management  (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN. The SN is able to use QoS parameters associated with the flow and decide flow->DRB mapping that satisfies the QoS requirements. 



	ZTE
	Option 2

	OPPO
	Option 2. SN determines the DRB management and QoS flow mapping at SN.

	DCM
	Need more discussion. But it would be good if consistent mapping between QoS Flow and DRB can be achieved in MN and SN.

So the SN should able to provide the same treatment of DRB as that as in the MN  to a the QoS flow previously served in MN. (MN should be able to propose that)

	Sharp
	Same view as Ericsson

	Nokia
	Option 2.

	Samsung
	Although we appreciate SN independence, we assume MN decides (facilitates avoiding loss and out of sequence delivery upon offloading changes by network)

	CATT
	Option 2, the SN is responsible for radio resource management of its own.

	KT
	If SN QoS flow offloading by MN is supported, SN may be able to handle QoS flow mapping. But I am not sure whether QoS flow level offloading is needed, for now.

	Lenovo/ MotMobility
	Option 2


3   Summary and proposals
4   Based on the comments from companies, the following proposals are made. 
Proposal 1: The MN makes the decision to move ongoing/existing QoS flows to the SN or vice versa. 
Proposal 2: The SN can reject the movement of a QoS flow, and inform the MN. 

Proposal 3: The DRB level offloading is supported between the MN and SN. 

Proposal 4: The QoS flow level offloading is supported between the MN and SN.  
Proposal 5: The lossless handover procedure could be reused for DRB level offloading

Proposal 6: Further study how to ensure the lossless operation for QoS flow level offloading. 
Proposal 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
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