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Introduction
This paper discusses QoE configuration and reporting in mobility scenarios. More specifically, the focus is on the following objectives of the Rel-17 NR QoE WI RP-210913:
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signalling based QoE. Mobility support for management based QoE measurements is pending input from SA5.
Discussion
Support for management-based QoE in mobility 
Seamless mobility is a key functionality in NR and its impacts should be measurable at the application layer. To enable measuring the impact of the mobility on the application and users’ QoE, it is required to support QoE measurement reporting continuity in intra-system intra-RAT intra-node and inter-node mobility scenarios: for intra-node mobility for both management-based and signalling-based QoE.
Management-based QoE is used for activating the QoE measurement configured and triggered by OAM. It also need to support the intra-node intra-RAT and inter-node mobility to ensure the Integrity of QoE measurement reporting. 
Proposal 1: Management-based QoE should support intra-node intra-RAT and inter-node mobility, both in RRC_CONNECTED and in RRC_INACTIVE.

It is agreed in RAN3 #112e meeting “Include signalling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: HANDOVER REQUEST.” If the mobility of management-base QoE measurement should be supported, the QoE measurement configuration also need to be included in the HANDOVER REQUIRED message for NGAP handover, since the CN can’t get the management-based QoE configuration and it can’t provide this information to target NG-RAN.
Proposal 2: To support management-based QoE mobility, QoE measurement configuration should be included in the HANDOVER REQUIRED message for NGAP handover.

Signalling-based and management-based QoE configuration delivery
The signalling-based and management-based QoE configuration should be supported during mobility scenarios, after handover/reselect to target NG-RAN, the target NG-RAN also need to know the QoE configuration type (m-based or s-based), and it can be used to determine whether the old QoE configuration can be override by the new QoE reconfiguration (RAN3 #112e agreements: Management based QoE should not override an existing signalling based QoE configuration).
To distinguish the signalling-based and management-based QoE configuration, there are two options:
Option1: QoE priority should be configured for each QoE configuration (detail description is in R3-****), during mobility, the priority is also transmitted to target NG-RAN along with the QoE configuration, since the QoE configuration for signalling-based and management-based QoE are different, the target NG-RAN can distinguish the QoE configuration type accordingly.
The QoE priority can also be used for the QoE configuration overriding in NG-RAN. If the target NG-RAN QoE configuration can override the source NG-RAN QoE configuration can be decided by the QoE priority configured by OAM, not matter what QoE configuration type it is. The high priority QoE configuration can always override the low priority QoE configuration for a certain service type.
Proposal 3: To distinguish the signalling-based and management-based QoE configuration during mobility, it can use the QoE priority configured to each QoE configuration in the following message.
· XnAP HANDOVER REQUEST message.
· NGAP HANDOVER REQUEST and HANDOVER REQUIRED messages.
· XnAP RETRIEVE UE CONTEXT RESPONSE message.

Option2: Explicit IE to indicate the signalling-based and management-based QoE configuration for each QoE configuration. For XnAP handover, the explicit indication IE should be included in HANDOVER REQUEST message, For NGAP handover, the explicit indication IE should be included in HANDOVER REUQIRED and HANDOVER REQUEST message, and for INACTIVE mobility, the explicit indication IE should be included in RETRIEVE UE CONTEXT RESPONSE in XnAP.
Proposal 4: To distinguish the signalling-based and management-based QoE configuration during mobility, it can use explicit IE for indication in the following message.
· XnAP HANDOVER REQUEST message.
· NGAP HANDOVER REQUEST and HANDOVER REQUIRED messages.
· XnAP RETRIEVE UE CONTEXT RESPONSE message.

QoE configuration continuity during mobility
For QoE configuration continuity during mobility, it should consider following cases:
Case1: UE handover/reselect to target NG-RAN node which is still in the QoE measurement area scope.
Case2: UE handover/reselect to target NG-RAN node which is out of the QoE measurement area scope.
Case3: UE handover/reselect to non-supporting target NG-RAN node. 
For case1, the UE can continue the QoE measurement after moving to target NG-RAN cell. And the NG-RAN will not release the QoE configuration locally, it will wait for the deactivation command from OAM/CN.
Proposal 5: When UE handover/reselect to target NG-RAN node which is still in the QoE measurement area scope, the UE can continue the QoE measurement after moving to target NG-RAN cell. The QoE configuration will wait for the OAM/CN to release.

For case2, if the UE move out of the QoE measurement area scope, but the target cell also support the QoE measurement, since the application layer ongoing QoE measurement can’t be stopped immediately, we propose to continue the QoE measurement even move out of the QoE measurement area scope. And it can make the QoE report integrity, on the other hand, when the UE move back to the QoE measurement area scope within a certain period, then the QoE measurement will be resumed. We propose to define QoE measurement period in the QoE configuration, and transmit the remaining QoE measurement period when handover/reselect to target cells. If the QoE measurement period timeout, the QoE configuration can be released by target NG-RAN locally.
Proposal 6: When UE handover/reselect to target NG-RAN node which is out of the QoE measurement area scope, the ongoing QoE measurement and reporting will be continued after moving to target NG-RAN cell. QoE measurement period need to be introduced in the QoE configuration and mobility procedure.
· UE Application layer measurement configuration message.
· XnAP HANDOVER REQUEST message.
· NGAP HANDOVER REQUEST and HANDOVER REQUIRED messages.
· XnAP RETRIEVE UE CONTEXT RESPONSE message.
The QoE configuration will be released when the QoE measurement period timeout if it still not move to the QoE configuration area scope then.

For case3, it is agreed in RAN3 #112e meeting that “Upon the reception of QoE configuration on a non-supporting node, the target node should not set up any QoE session with MCE and should not initiate any QoE measurement collection.” Since the QoE measurement reporting will stopped in the target NG-RAN node, but the ongoing QoE measurement will still continue in the application layer, when the UE move back to the QoE measurement area scope within a certain period, then the QoE measurement will be resumed. And the measurement period we proposed in case2 also can be used in this scenario. If the QoE measurement period timeout, the QoE configuration can be released by target NG-RAN locally.
Proposal 7: When UE handover/reselect to non-supporting target NG-RAN node, QoE reporting will be paused, but the QoE measurement configuration should not be released. The QoE reporting stop indication to UE should be supported in the following message, how to notify UE about the stop reporting should rely on RAN2 discussion.
· Handover Command message send to UE.
· RRC Resume message.
The QoE configuration will be released when the QoE measurement period timeout if it still not move to the QoE configuration area scope then.

Proposal 8: When the UE move back to the QoE measurement area scope, the QoE reporting will be resumed. The QoE reporting resume indication to UE should be supported in the following message, how to notify UE about the pause reporting should rely on RAN2 discussion.
· Handover Command message send to UE.
· RRC Resume message.
The QoE configuration will wait for the OAM/CN to release.

Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Management-based QoE should support intra-node intra-RAT and inter-node mobility, both in RRC_CONNECTED and in RRC_INACTIVE.

Proposal 2: To support management-based QoE mobility, QoE measurement configuration should be included in the HANDOVER REQUIRED message for NGAP handover.

Proposal 3: To distinguish the signalling-based and management-based QoE configuration during mobility, it can use the QoE priority configured to each QoE configuration in the following message.
· XnAP HANDOVER REQUEST message.
· NGAP HANDOVER REQUEST and HANDOVER REQUIRED messages.
· XnAP RETRIEVE UE CONTEXT RESPONSE message.

Proposal 4: To distinguish the signalling-based and management-based QoE configuration during mobility, it can use explicit IE for indication in the following message.
· XnAP HANDOVER REQUEST message.
· NGAP HANDOVER REQUEST and HANDOVER REQUIRED messages.
· XnAP RETRIEVE UE CONTEXT RESPONSE message.

Proposal 5: When UE handover/reselect to target NG-RAN node which is still in the QoE measurement area scope, the UE can continue the QoE measurement after moving to target NG-RAN cell. The QoE configuration will wait for the OAM/CN to release.

Proposal 6: When UE handover/reselect to target NG-RAN node which is out of the QoE measurement area scope, the ongoing QoE measurement and reporting will be continued after moving to target NG-RAN cell. QoE measurement period need to be introduced in the QoE configuration and mobility procedure.
· UE Application layer measurement configuration message.
· XnAP HANDOVER REQUEST message.
· NGAP HANDOVER REQUEST and HANDOVER REQUIRED messages.
· XnAP RETRIEVE UE CONTEXT RESPONSE message.
The QoE configuration will be released when the QoE measurement period timeout if it still not move to the QoE configuration area scope then.

[bookmark: _GoBack]Proposal 7: When UE handover/reselect to non-supporting target NG-RAN node, QoE reporting will be paused, but the QoE measurement configuration should not be released. The QoE reporting stop indication to UE should be supported in the following message, how to notify UE about the stop reporting should rely on RAN2 discussion.
· Handover Command message send to UE.
· RRC Resume message.
The QoE configuration will be released when the QoE measurement period timeout if it still not move to the QoE configuration area scope then.

Proposal 8: When the UE move back to the QoE measurement area scope, the QoE reporting will be resumed. The QoE reporting resume indication to UE should be supported in the following message, how to notify UE about the pause reporting should rely on RAN2 discussion.
· Handover Command message send to UE.
· RRC Resume message.
The QoE configuration will wait for the OAM/CN to release.
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