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1
Introduction

In RAN2, the agreement was made for the QoS flow and RB mapping. RAN can map multiple QoS flow to one DRB.
Agreements

1:
RAN determines the mapping relationship between QoS flow (as determine by the UE in UL or marked by the CN in DL) and DRB for UL and DL. 

1a
RAN can map multiple QoS flows to a DRB.

2
Specification will not forbid a GBR flow and non-GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.

3
Specification will not forbid more than one GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.

This contribution will discuss QoS impaction on handover procedure in NextGen base on the new QoS mechanism. Include the reconfiguration of the mapping flow and DRB, how to perform the admission control and data forwarding during handover.
2
Discussion
1.1 QoS impaction on intra-system handover 
In TR 38.801 section 10.2, two intra-system handover scenarios are captured; include intra-RAT and inter-RAT as below figure. 

1. Intra-system Intra-RAT mobility scenarios, Inter gNB mobility with Xn interface
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2. Intra-system Inter-RAT handover with E-UTRA, Between gNB and eLTE eNB within NextGen CN
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As eLTE eNB definition, we suppose the eLTE eNB support the NextGen QoS mechanism, the item 1 and item 2 can use the same QoS mechanism and data forwarding rules during the handover. We will treat the eLTE eNB as gNB in the QoS contribution.

In NextGen system, flow level QoS parameters are adopted in NAS, and the attributes of flow level QoS parameters may be standardized (A-Type) or dynamically determined (B-Type). RAN by itself determines how to guarantee flow level QoS in AS. Since RAN may map one QoS flow to one Radio Bearer or aggregate multiple QoS flows into same Radio Bearer as below figure. 
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One RB may include one or more QoS flows. The RAN decides the mapping base on the flow QoS parameters, and RAN policy. The network may have configured the QOS flow to RB mapping at the RB establishment. Moreover, the network may map a QoS flow map onto a default DRB to a newly established dedicated DRB or to an existing DRB.  Therefore, reconfiguration of QoS flow to DRB mapping should be supported. 

During the HO, it is likely that the QoS flow to DRB mapping may change. The different gNB may use different RAN policies hence differences in QoS flow to DRB mapping at the source and target gNB.  Reconfiguration of QoS flow to DRB mapping should be supported with and without HO. 

Observation 1: The mapping relationship of QoS flow and DRB may be changed with and without HO
During handover, four possible scenarios list below for the reconfiguration for the mapping relationship of flows and DRBs. 

1. RB1(Flow1, 2), RB2(Flow3)<->RB1(Flow1,2,3) 
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2. RB1(Flow1, 2), RB2(Flow3,4)<->RB1(Flow1,2,3), RB2(Flow4)
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3. RB1(Flow1, 2,3) <– >RB1(Flow1,2), RB2(Flow3)
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4. RB1(Flow1, 2,3) <– >RB1(Flow1,2)(Flow3 is rejected and dropped)
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Proposal 1: The reconfiguration of mapping flows and DRBs should be supported.
Proposal 2: When the reconfiguration of mapping flows and DRBs occurs, the data forwarding solution and the data lossless need to be considered.
During handover, the target gNB performs admission control prior to accepting the UE in the target gNB. i.e. prior to issuing the HO command.   In legacy LTE system, admission control is performed per DRB. This is because one-to-one mapping of EPS bearer to RB is used in LTE. However in NR system, QoS flow to DRB mapping is used. Therefore, both QoS flow level or DRB level could be investigated for admission control by the target gNB.   

DRB level admission control is used in the legacy LTE system. However when applying DRB level admission control for inter-NR HO, the target gNB needs to rely on or closely follow the flow to DRB mapping used at the source gNB. This may impose a limitation in terms of inter-vender operation. 

Flow level admission control provides full flexibility to the target gNB for admitting individual QoS flows based on the criteria used at the target gNB.  The target gNB could configure the QoS flow to DRB mapping according to the accepted QoS flows and its own policies. The QoS flow level admission control is used at the time of first accepting a flow or service. Hence it is natural to follow QoS flow level admission control also at the handover. 

Proposal 3: The target gNB performs the admission control at QoS flow level at HO.

Similar to legacy LTE system, data forwarding from the source gNB to target gNB is required for HO.  Radio bearer level data forwarding is used in legacy LTE. Both flow level and DRB level data forwarding could be investigated for NR HO. 

Flow level data forwarding requires SN numbers to be allocated at flow level in order to support data forwarding.  The addition of flow level SN introduces complexity to the system in terms of mapping of flow SN to PDCP SN; flow SN based status reporting, number of forwarding channels over Xn interface, etc. 

On the other hand, LTE data forwarding mechanism could be reused if RB level data forwarding is considered for NR HO. If no change in QoS flow to DRB mapping occurred at HO, the data forwarding at RB level is same as data forwarding of legacy LTE system. However, if the flow to DRB mapping changed, then, the data forwarding should address the impact on the PDCP SN. The impact on PDCP SN is not only occurred at the handover but also for change of flow to DRB mapping at reconfiguration without HO. Therefore, we think data forwarding at RB level should be used for NR HO.
Proposal 4: RB level data forwarding at HO should be considered for NR.
1.2 QoS impaction on inter-system handover

In TR 38.801 section 10.2, inter-system inter-RAT handover is captured as below figure. 

3. Inter-system Inter-RAT handover with E-UTRA
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In this scenario, the LTE eNB connect to EPC should support the legacy LTE QoS. The gNB connect to NGC should support the NextGen QoS. During handover, how to translate between the LTE QoS and 5G QoS is FFS. How to perform the data forwarding is FFS.

Observation 2: During the handover between inter-system inter-RAT and E-UTRA, how to translate the QoS between the LTE and NextGen is FFS. How to perform the data forwarding is FFS.

Proposal 5: Agree to capture the TP in [4] into TR 38.801.
3 Conclusion

In light of analysis in section 2 on NR QoS impaction on handover procedure, we propose RAN3 considering the following proposals:
Observation 1: The mapping relationship of QoS flow and RB may be changed with and without HO
Observation 2: During the handover between inter-system inter-RAT and E-UTRA, how to translate the QoS between the LTE and NextGen is FFS. How to perform the data forwarding is FFS.

Proposal 1: The reconfiguration of mapping flows and DRBs should be supported.
Proposal 2: When the reconfiguration of mapping flows and DRBs occurs, the data forwarding solution and the data lossless need to be considered.
Proposal 3: The target gNB performs the admission control at QoS flow level at HO.

Proposal 4: RB level data forwarding at HO should be considered for NR.

Proposal 5: Agree to capture the TP in [4] into TR 38.801.
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