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1. Introduction 
In this paper, we continue to discuss how to support QoE Measurement Collection (QMC) in RRC_INACTIVE and RRC_IDLE for MBS in Rel-18 based on the agreements and open issues last meeting.
2. Discussion
2.1 QMC for MBS broadcast and multicast

Support MBS broadcast service INACTIVE/IDLE QoE first.
Observation 1: QMC for MBS broadcast service in all RRC states is already agreed to be supported in Rel-18, assuming SA4 supports it.

Although there is a common understanding that QMC for MBS broadcast service (in all RRC states) is to be supported in Rel-18, it is not clear whether QMC for MBS multicast service will be supported in RRC_CONNECTED (we have already deprioritized QMC for MBS multicast service in RRC_IDLE and RRC_INACTIVE). We think QMC for MBS multicast service in RRC_CONNECTED can be supported and hence the Proposal 1. Further, we think we can wait for the reply LS from SA4 (for the LS we sent last meeting) before defining a new service type for MBS in RAN3 specifications as their reply will determine whether there needs to be a common service type for multicast and broadcast or we need to distinguish the two.
 
Proposal 1: Support QMC for MBS multicast service in RRC_CONNECTED in Rel-18, assuming SA4 supports it.
 
Proposal 2: Wait for SA4 reply LS before defining a new service type for MBS. FFS whether to define a common or separate service type for MBS broadcast and MBS multicast service.
2.2 MBS specific enhancements to QoE configuration and report
Observation 2: UE selection for management based QoE is done at a gNB based on the UE capability, user consent and whether a UE satisfies the area scope check and/or slice scope check for QMC.

Considering we are now specifying QoE configuration and report for MBS, we can study whether MBS specific enhancements are needed in the QoE configuration and report e.g., define finer granularities for area scope for QMC (per MBS session ID, or per MBS service area) to collect QoE per interested MBS session or in a certain MBS service area. If so, enhancements to QoE report might also be needed to indicate the MBS session ID of the QoE report which is being collected.
 
[bookmark: _Hlk115110655]Proposal 3: RAN3 should discuss whether enhancements to UE selection during m-based QoE is needed e.g., by defining finer granularities for area scope for QMC (per MBS session ID, or per MBS service area)

Proposal 4: RAN3 should discuss whether enhancements to QoE report is needed for MBS service type e.g., gNB can include MBS session ID in QoE report sent to MCE

2.3 Enhanced mechanisms for QoE configuration
If the UE receives the configuration in RRC connected state, a common QoE configuration mechanism is used to support QoE measurement configuration pertaining to MBS broadcast service for all RRC states, where the Rel-17 QoE configuration mechanism is adopted as baseline.
The use case and advantages of specifying a new QoE configuration mechanism for QoE measurements in INACTIVE/IDLE RRC states should be further clarified.
The following text is copied from TS 32.422, 
"NOTE:  For UEs currently being in idle or inactive mode and camping in the cell the logged MDT configuration cannot be sent. These UEs may be configured when they initiate some activity (e.g., Service Request or Tracking Area Update) at next time."
 
Observation 3: With existing mechanisms, a UE currently in RRC_IDLE or RRC_INACTIVE (and not previously configured with QoE while in RRC_CONNECTED) can't be configured to collect QoE. But this is the same handling for logged MDT as per TS 32.422.

In last meeting, an MCCH based solution to configure QoE for UEs in RRC_IDLE and RRC_INACTIVE was proposed but it can lead to unnecessary configuration and higher power consumption in the UE and hence is not preferred. 

Proposal 5: MCCH based solution to configure QoE should not be considered as it broadcasts the QoE configuration to all UEs which are configured with MCCH without considering whether it is running MBS service types, resulting in higher power consumption for the sake of QMC.
 
Alternatively, it can be argued that the AMF can simply page the UEs whenever there is an incoming m-based QoE configuration and it selected a UE in RRC_INACTIVE or RRC_IDLE. But this has to be carefully studied as unnecessary paging can also lead to higher power consumption. 

It can be further seen from 32.422 that "In case of logged MDT and the UE is currently being in idle or inactive mode, the AMF is not required to initiate paging of the UE in order to send the configuration.". Similar handling can be done for paging in case of m-based QoE.
 
Proposal 6: RAN3 should discuss whether a gNB can page the UEs in RRC_IDLE and RRC_INACTIVE to configure m-based QoE received from OAM or whether it should be explicitly excluded in stage-2 (as for logged MDT) or left to gNB implementation
2.4 Identifying QoE configuration upon reconnecting from RRC_IDLE
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.

The old gNB (to which the UE was connected before going to RRC_IDLE) releases the UE context upon going to RRC_IDLE and hence the new gNB to which UE reconnects after transitioning from RRC_IDLE has no knowledge of the MBS broadcast QoE configuration (including measConfigAppLayerID, QoE Reference and MCE IP address) configured by the old gNB. Therefore, even if UE doesn’t release the MBS broadcast QoE configuration upon entering RRC_IDLE and continues to collect QoE measurements in RRC_IDLE, the new gNB would be unable to forward the QoE reports to MCE.

Observation 4: Upon releasing the UE to RRC_IDLE, gNB releases all UE context and hence has no more knowledge of the QoE configuration
 
Proposal 7: RAN3 should discuss solutions on how the new gNB to which UE reconnects after transitioning from RRC_IDLE can forward the QoE reports to MCE in case QoE reports associated to the old gNB's MBS broadcast QoE configuration are received in the new gNB

One solution would be to define an MCE-ID (similar to TCE-ID in case of logged MDT) which can be mapped uniquely to an MCE IP address and this mapping can be configured by OAM at all NG-RAN nodes. This MCE-ID can be provided to the UE in the QoE configuration for MBS broadcast service and UE can add the MCE-ID together with the QoE report sent for the MBS broadcast service

Proposal 8: An identifier for MCE which can be uniquely mapped to an MCE IP address should be defined and OAM should configure this mapping to each NG-RAN node. LS SA5 to check if such an identifier and mapping is feasible.
 
Proposal 9: NG-RAN should include at least the MCE ID in the QoE configuration for MBS broadcast service sent to the UE
 
Proposal 10: UE should indicate the MCE ID in the QoE report associated to the MBS broadcast QoE configuration sent after transitioning from RRC_IDLE to RRC_CONNECTED

2.5 Reporting QoE measurements collected in RRC_INACTIVE/RRC_IDLE
Whether UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons is FFS
Upon collecting QoE measurements in RRC_IDLE and RRC_INACTIVE, UE APP forwards the QoE report to UE AS either periodically or some event trigger being met at UE APP. Now, the question is whether UE should trigger a service request or resume upon the arrival of QoE reports at UE AS or whether the QoE reports be simply stored at UE and should be reported only after transitioning to RRC_CONNECTED for some other reason. Reporting QoE measurements is not a high priority and worth requesting UE to transition to RRC_CONNECTED. 

Proposal 11: Reuse Push-based reporting via SRB4 for QoE measurements collected in RRC_IDLE and RRC_INACTIVE i.e., UE should send QoE report upon reception from APP layer and if SRB4 is configured and should not trigger a connection establishment just to report QoE

Proposal 12: QoE measurements collected in RRC_IDLE/RRC_INACTIVE should be stored at the UE and should be reported once the UE is back to RRC_CONNECTED for other reasons

2.6 MDT-QoE alignment in RRC_IDLE and RRC_INACTIVE
 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. 

Proposal 13: RAN3 agrees to study how to achieve alignment between logged MDT and QoE configuration of MBS broadcast service in Rel-18

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 14: 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


3. Conclusion
Observation 1: QMC for MBS broadcast service in all RRC states is already agreed to be supported in Rel-18, assuming SA4 supports it.
 
Proposal 1: Support QMC for MBS multicast service in RRC_CONNECTED in Rel-18, assuming SA4 supports it.
 
Proposal 2: Wait for SA4 reply LS before defining a new service type for MBS. FFS whether to define a common or separate service types for MBS broadcast and MBS multicast service.
 
Observation 2: UE selection for management based QoE is done at a gNB based on the UE capability, user consent and whether a UE satisfies the area scope check and/or slice scope check for QMC.
 
Proposal 3: RAN3 should discuss whether enhancements to UE selection during m-based QoE is needed e.g., by defining finer granularities for area scope for QMC (per MBS session ID, or per MBS service area)
 
Proposal 4: RAN3 should discuss whether enhancements to QoE report is needed for MBS service type e.g., gNB can include MBS session ID in QoE report sent to MCE
 
Observation 3: With existing mechanisms, a UE currently in RRC_IDLE or RRC_INACTIVE (and not previously configured with QoE while in RRC_CONNECTED) can't be configured to collect QoE. But this is the same handling for logged MDT.
 
Proposal 5: MCCH based solution to configure QoE should not be considered as it broadcasts the QoE configuration to all UEs which are configured with MCCH without considering whether it is running MBS service types, resulting in higher power consumption for the sake of QMC.
 
Proposal 6: RAN3 should discuss whether a gNB can page the UEs in RRC_IDLE and RRC_INACTIVE to configure m-based QoE received from OAM or whether it should be explicitly excluded in stage-2 (as for logged MDT) or left to gNB implementation
 
Observation 4: Upon releasing the UE to RRC_IDLE, gNB releases all UE context and hence has no more knowledge of the QoE configuration

Proposal 7: RAN3 should discuss solutions on how the new gNB to which UE reconnects after transitioning from RRC_IDLE can forward the QoE reports to MCE in case QoE reports associated to the old gNB's MBS broadcast QoE configuration are received in the new gNB

Proposal 8: An identifier for MCE which can be uniquely mapped to an MCE IP address should be defined and OAM should configure this mapping to each NG-RAN node. LS SA5 to check if such an identifier and mapping is feasible.

Proposal 9: NG-RAN should include at least the MCE ID in the QoE configuration for MBS broadcast service sent to the UE

Proposal 10: UE should indicate the MCE ID in the QoE report associated to the MBS broadcast QoE configuration sent after transitioning from RRC_IDLE to RRC_CONNECTED

Proposal 11: Reuse Push-based reporting via SRB4 for QoE measurements collected in RRC_IDLE and RRC_INACTIVE i.e., UE should send QoE report upon reception from APP layer and if SRB4 is configured and should not trigger a connection establishment just to report QoE

Proposal 12: QoE measurements collected in RRC_IDLE/RRC_INACTIVE should be stored at the UE and should be reported once the UE is back to RRC_CONNECTED for other reasons

Proposal 13: RAN3 agrees to study how to achieve alignment between logged MDT and QoE configuration of MBS broadcast service in Rel-18

Proposal 14: 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
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