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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
According to the agenda and the WID [1], QoE configuration and collection in Inactive state and IDLE state will be discussed as follow for MBS service.
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.
This contribution discusses the QoE configuration and measurement collection for IDLE and Inactive state.
2. Discussion
2.1 QoE configuration 
2.1.1 QoE configuration and update to IDLE and Inactive state UE 
QoE configuration to IDLE and Inactive state UE
For QoE configuration for IDLE and Inactive state QoE collection, RAN2 has the following agreements as following.
2: The gNB can send the QoE configuration for MBS broadcast service to UE by RRC message in RRC_CONNECTED via dedicated signalling. The UE stores the configuration for QoE and performs the application layer measurement for MBS broadcast service. 
FFS if configuration can be done in IDLE/INACTIVE states. 
FFS how does gNB determine which UEs can be configured with MBS QoE measurements
For QoE configuration, if UEs in IDLE state are required to collect QoE measurements, QoE configuration needs to be provided to IDLE state UEs. As today, when the network want to update configuration to the UE, the network can page the UE to enter CONNECTED state, this can also be used for QoE configuration provision and update.
Proposal 1: RAN2 discusses whether IDLE and Inactive state UEs can be paged to enter CONNECTED state to receive QoE configuration.
If the UE is already in CONNECTED state, the UE can send MBSInterestIndication message to the gNB, and the gNB determines whether the UE is interested in the broadcast service and which broadcast service and then determine whether the QoE configuration needs to be provided to the UE.
Proposal 2: gNB can determine whether to send QoE configuration to the UE based on MBSInterestIndication message.
QoE configuration validity
AS SA5 defined, for each QoE configuration, there could be area scope configured, so the network can provide area scope to the UE for the QoE configuration. There are two alternatives:
Alt1: The area scope is configured to application layer in configuraiton container. And the application layer checks whether the the UE moves outside of the area scope. This is existing mechanism defined in application layer.
Alt2: The area scope is configured to UE AS layer and AS layer checks whether to move outside of area scope. This is new behavior for AS layer.
Considering Alt 1 is existing mechanism in application layer, so it is proposed to reuse existing mechanism unless there is problem founded by SA4.
Proposal 3: An area scope can be provided to UE for the dedicated QoE configuration, and UE considers the QoE configuration is valid within the area scope.
Proposal 4: Reuse existing application layer area scope checking mechanism: The area scope can be provided to application layer in the configuration container, and the application layer checks whether to move outside of area scope.
RRC message for QoE configuration
As today, the configuration can be provided to the UE using RRCReconfiguraiton message or RRCRelease message. RAN3 already agreed common QoE config for all RRC states: “If the UE receives QoE configuration in RRC_CONNECTED, a common QoE configuration mechanism is used to support QoE measurement configuration pertaining to MBS broadcast for all RRC states, where the Rel-17 QoE configuration mechanism is adopted as baseline.” The it should use RRCReconfifuration message to provide QoE configuration to the UE, and the UE can use the QoE configuraiton in any RRC state.
Proposal 5: Use RRCReconfiguration message to provide QoE configuration to UE.
2.1.3 MBS broadcast QoE configuration content
In Rel-17, each QoE configuration contains service type, RRC ID(measConfigAppLayerId), QoE configuration container, and the QoE configuration defined in Rel-17 can still be applied to MBS service QoE in Connected and Inactive state. The RRC ID is allocated the gNB can included in UE context. However, when the UE is released to IDLE state, the RRC ID is invalid any more. So for QoE configuration applied in IDLE state, the RRC ID(measConfigAppLayerId) should not be allocated and provided to the UE. The usage of the RRC ID is to replace QoE reference for signalling overhead saving purpose and based on the RRC ID the gNB can derive the MCE address for the received QoE report. Hence, QoE configuration container, service type should be included in QoE configuration RRC message. Other information e.g. the information used by gNB to derive the MCE address is FFS.
Then QoE reference should be included for the QoE configuration in IDLE state. 
Proposal 6: The QoE configuration contains service type, QoE configuration container. It is FFS for other information.
Another issue is whether QoE configuration may be different for different broadcase services, this may impact configuration and report content. It is proposed to ask SA5 whether QoE configurations may be different for different broadcast services.
Proposal 7: Ask SA5 whether QoE configurations may be different for different broadcast services.
2.2 QoE collection in IDLE and Inactive state
When the UE is configured QoE measurements for MBS broadcast service, UE AS layer forwards the QoE configuration to the application layer, and application layer performs QoE measurement. For the collected QoE measurements, it is should be buffered in the UE, and when the UE enters Connected state, UE can send to the gNB.
In Rel-17, when QoE reporting is paused, UE will buffer the data in AS layer with 64KB buffer size. For IDLE and Inactive state, the AS layer 64KB buffer can be reused. And if the AS layer buffer size is full, there are three ways to handle the QoE data: 
     Alt 1: AS layer should discard the QoE data
 Alt 2: The QoE data should be buffered in application layer.
Proposal 8: The QoE measurements collected in IDLE and Inactive state can be buffered in AS layer with reusing the 64KB buffer size defined for CONNECTED state in Rel-17.
Proposal 9: If the AS layer buffer (64KB) is full, RAN2 discusses the following alternatives:
Alt 1: The AS layer should discard the QoE data.
Alt 2: The QoE data should be buffered in application layer.
2.3 QoE report of data collected in IDLE and Inactive state

In the last RAN2 meeting, how the UE reports the QoE data was discussed and leave the following FFS.
3)	FFS if UE can setup/resume RRC connection just for QoE reporting, or whether the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
QoE data is not real-time traffic and it used for big data statistic. Then the QoE data reporting should not trigger RRC connection establishment or resume.
Proposal 10: QoE data reporting should not trigger RRC connection establishment or resume.
In Rel-17, SRB4 was introduced for QoE data reporting and UE include QoE data in the MeasurementReportAppLayer message. For IDLE and Inactive state, the same bearer and RRC message defined in Rel-17 can be reused for IDLE and Inactive state QoE data reporting.
Proposal 11: Reuse existing MeasurementReportAppLayer and SRB4 to transmit QoE data collected in IDLE and Inactive state.
When UE initiates RRC connection establishment or resume procedure, the UE can indicate to gNB whether there is QoE data buffered, based on this indication, the gNB can provide SRB4 configuration to the UE for QoE reporting.
When the UE reports QoE data, the new gNB may not be provided the QoE configuration assisted information, e.g. MCE address, then UE should include MCE information for the QoE data to the gNB, and the gNB can forward the QoE data to the appropriate MCE based on the MCE information. MCE address can be indicated to gNB in case that the gNB has no QoE configuration. 
Proposal 12: UE AS layer indicates MCE information (e.g. MCE address or MCE ID) for each reported QoE container to the gNB, and gNB forwards the QoE data to the appropriate MCE based on the MCE information.
And it is assumed application layer has the MCE information, so UE application layer provides MCE information to AS layer together with the QoE report container. But, this needs to be confirmed by SA4.
If application layer cannot provide MCE information to the AS layer, then the gNB should indicate MCE information to the UE in the QoE configutation.
Proposal 13: If application layer cannot provide MCE information (e.g. MCE address or MCE ID)  to AS layer, gNB should configure MCE information to UE in the QoE configuration.
Proposal 14: Ask SA4 whether application layer can provide MCE information (e.g. MCE address or MCE ID) to AS layer.
2.3 Alignment of the existing radio related measurement and QoE reporting
 In Rel-17, alignment between immediate MDT and QoE measurements is made possible by UE providing a session start or session stop indication to NG-RAN. To achieve alignment, NG-RAN can configure the immediate MDT only upon receiving session start indication and can deactivate immediate MDT upon the reception of session stop indication.
In Rel-18, we can further discuss how to achieve alignment between logged MDT and QoE configuration of MBS broadcast service. 
One solution would be to keep logged MDT suspended at the UE till session start. UE records logged MDT measurements only upon receiving the session start indication from the UE APP layer and terminates the logging upon receiving a session stop indication from UE APP layer. 
Proposal 15: Logged MDT is kept suspended at UE till session start. UE records logged MDT measurements only upon receiving the session start indication from the UE APP layer and terminates the logging upon receiving a session stop indication from UE APP layer.
2.4  RVQoE collection in IDLE and Inactive state
From the WID objective, it is unclear whether RVQoE measurement collection needs to be done in IDLE and Inactive state. It should be beneficial to collect RVQoE measurement for MBS broadcast service, then gNB can do real-time radio configuration optimization. Then RAN2 is proposed to clarify whether RVQoE measurement collection is needed in IDLE and Inactive state.
Proposal 16: It is proposed to clarify whether RVQoE measurement collection is needed in IDLE and Inactive state.
3. Conclusion
This contribution discusses the MBS broadcast service QoE configuration and report for IDLE and Inactive state.
For QoE configuration,
Proposal 1: RAN2 discusses whether IDLE and Inactive state UEs can be paged to enter CONNECTED state to receive QoE configuration.
Proposal 2: gNB can determine whether to send QoE configuration to the UE based on MBSInterestIndication message.
Proposal 3: An area scope can be provided to UE for the dedicated QoE configuration, and UE considers the QoE configuration is valid within the area scope.
Proposal 4: Reuse existing application layer area scope checking mechanism: The area scope can be provided to application layer in the configuration container, and the application layer checks whether to move outside of area scope.
Proposal 5: Use RRCReconfiguration message to provide QoE configuraiton to UE.
Proposal 6: The QoE configuration contains service type, QoE configuration container. It is FFS for other information.
Proposal 7: Ask SA5 whether QoE configurations may be different for different broadcast services.
QoE collection and report 
Proposal 8: The QoE measurements collected in IDLE and Inactive state can be buffered in AS layer with reusing the 64KB buffer size defined for CONNECTED state in Rel-17.
Proposal 9: If the AS layer buffer (64KB) is full, RAN2 discusses the following alternatives:
Alt 1: The AS layer should discard the QoE data.
Alt 2: The QoE data should be buffered in application layer.
Proposal 10: QoE data reporting should not trigger RRC connection establishment or resume.
Proposal 11: Reuse existing MeasurementReportAppLayer and SRB4 to transmit QoE data collected in IDLE and Inactive state.
Proposal 12: UE AS layer indicates MCE information (e.g. MCE address or MCE ID) for each reported QoE container to the gNB, and gNB forwards the QoE data to the appropriate MCE based on the MCE information.
Proposal 13: If application layer cannot provide MCE information (e.g. MCE address or MCE ID)  to AS layer, gNB should configure MCE information to UE in the QoE configuration.
Proposal 14: Ask SA4 whether application layer can provide MCE information (e.g. MCE address or MCE ID) to AS layer.
MDT-QoE alignment for IDLE and Inactive state,
Proposal 15: Logged MDT is kept suspended at UE till session start. UE records logged MDT measurements only upon receiving the session start indication from the UE APP layer and terminates the logging upon receiving a session stop indication from UE APP layer.
RVQoE collection in IDLE and Inactive state,
Proposal 16: It is proposed to clarify whether RVQoE measurement collection is needed in IDLE and Inactive state.
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