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1. [bookmark: _Toc18403966][bookmark: _Toc18404533][bookmark: _Toc18413600]Introduction
The WI on NR QoE has been approved in RAN#86 (RP-193256) [1], and the following objectives have been agreed in WID:
------------------------------------ objectives in RP-193256 ----------------------------------
· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]
· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
· [bookmark: _GoBack]Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]
.------------------------------------ objectives in RP-193256 ----------------------------------
Based on the objectives above, the intention of the contribution is to share our views on the Rel-17 NR QoE continuity during handover.
2. Background - QoE continuity in LTE
Currently, the LTE mechanism of management based QoE continuity is defined in TS 28.405[2]. The call flow of the QoE continuity during handover is shown below:
[image: ]
Figure 1: Handling of QMC activation in case of handover in LTE
From the call flow above, it is clear that LTE supports the management based QoE continuity during intra-RAT handover.
Observation 1: Management based QoE continuity during intra-RAT handover is supported in LTE.
3. Discussion in NR
QoE continuity has already been supported in LTE. Considering the existing mechanism works normally in LTE, there is no solid reason to reject the NR QoE continuity during handover. Hence, we think RAN2 should consider that:
Proposal 1: Both signalling based and management based QoE continuity during handover shall be supported in NR.
From our point of view, two alternatives can be selected to solve the NR QoE continuity and will be explained below:
Alt 1: Consider LTE mechanism as baseline.
[bookmark: OLE_LINK1]Alt 2:UE keeps the AreaScope and processes the area checking after handover.
Alt 1: Consider LTE mechanism as baseline.
The purpose of this alternative is to reuse the mechanism in LTE. In other words, the parameter AreaScope is kept in the gNB side. When the intra-RAT handover occurs, the source gNB should forward the AreaScope to the Target gNB. And the target gNB should perform the area checking and send the indication WithinArea which shows whether the target gNB is in the AreaScope to the source gNB. Then the source gNB should add the WithinArea IE into the RRCReconfiguration message and send to UE. The call flow of the NR QoE continuity during intra-RAT handover is illustrated below:
[image: ]
 Figure 2. Handling of QMC activation in case of handover in NR(LTE baseline)
1. Source gNB sends the message HandoverRequest to Target gNB and includes areaScope and qoECollectionEntityAddress.
2. The target gNB checks if the target cell is inside the areaScope or not.
3. The target gNB sends the message HandoverRequestAcknowledge to the source gNB and indicates if the target cell is inside or outside the areaScope in the WithinArea IE.
4. The source gNB sends the message RRCReconfiguration to the UE indicating if the target cell is inside or outside the area in the WithinArea IE.
5. The access stratum in the UE sends the AT command +CAPPLEVMC to application level indicating if the target cell is inside or outside the areaScope in the WithinArea IE.
6. The UE sends the message RRCReconfigurationComplete to the gNB.
7. When the application becomes active, QMC is initiated if the UE is inside the areaScope as indicated in the WithinArea IE. 
8. The application layer sends the AT command +CAPPLEVMR including a recording session indication indicating that a session has started to the access stratum.
9. The UE sends the message MeasReportAppLayer including the recording session indication to the gNB.
10. The gNB sends a notification including the recording session indication to the 5GC/NM.
11. When the QMC is completed, the recorded information is collected in a QMC report, including qoEReference and recordingSessionId. The qoEReference, Client Id in the reporting container (that represent the UE request session) and recordingSessionId are needed in the QoE collection entity for post processing purposes.
12. The application layer sends the AT command +CAPPLEVMR including qoEReference and the QMC report to the access stratum.
13. The UE sends the message MeasReportAppLayer including qoEReference and the QMC report to the gNB.
14. The gNB sends the QMC report to the MCE associated to the qoEReference. 

Alt 2: UE keeps the AreaScope and processes the area checking after handover.
The purpose of this alternative is to send the AreaScope to the UE side. UE can keep the AreaScope after it receives the AreaScope from the QMC configuration. Whenever the handover occurs, the UE needs to check whether the current serving cell is inside the configured area scope. The call flow and the briefly description for each steps can be found below:
[image: ]
 Figure 3. Handling of QMC activation in case of handover in NR(UE based area checking)
Pre-condition: The NR QMC configuration which contains the AreaScope has been sent to UE before step 1. 
1. Source gNB sends the message HandoverRequest to Target gNB and includes qoECollectionEntityAddress.
2. The target gNB replies the Handover Request Acknowledge to the source gNB.
3. The source gNB sends the message RRCReconfiguration with QoE reference to the UE.
4. The UE sends the message RRCReconfigurationComplete to the target gNB.
5. Based on the stored AreaScope, the UE checks whether the current serving cell is inside the area.
6. The access stratum in the UE sends the AT command +CAPPLEVMC indicating if the target cell is inside or outside the areaScope in the WithinArea IE to application level .
The rest steps of this alternative are as same as the step 7 to step 14 in the alternative 1.
Proposal 2 : Two alternatives of the mobility procedures for QoE shall be considered:
Alt1: Consider the LTE mechanism as baseline.
Alt2: UE keeps the AreaScope and processes the area checking after handover.
As explained above, the main difference between these two alternatives is which entity is responsible for the area scope checking. In our understanding, because the LTE mechanism has already been used for LTE QoE continuity, RAN2 may not need to re-invent the mechanism for NR QoE continuity supporting. In addition, for the case of mobility, both intra-system handover and inter-system handover can be considered in NR. However, since the support of inter-system handover may require some changes in CN, we think the QoE continuity during inter-system handover can be down prioritized.
Proposal 3: RAN2 shall discuss&consider the following aspects as higher priority:
1. LTE QoE continuity mechanism as baseline in NR.
2. NR QoE continuity during intra-system handover.
4. Conclusion and proposals
Observation 1: Management based QoE continuity during intra-RAT handover is supported in LTE.
Proposal 1: Both signalling based and management based QoE continuity during handover shall be supported in NR.
Proposal 2 : Two alternatives of the mobility procedures for QoE shall be considered:
Alt1: Consider the LTE mechanism as baseline.
Alt2: UE keeps the AreaScope and processes the area checking after handover.
Proposal 3: RAN2 shall discuss&consider the following aspects as higher priority:
3. LTE QoE continuity mechanism as baseline in NR.
4. NR QoE continuity during intra-system handover.
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