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Introduction
[bookmark: _Toc242573354]At RAN#96 meeting, the updated WID [1] for NR QoE enhancement in R18 is approved. In the objectives of this WID, it’s needed to support MBS service for NR QoE, and specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service in R18. 
In this paper, QoE measurements configuration and reporting for MBS broadcast services are discussed, and some suggestions on the coordination with SA4 and RAN3 are also presented.
Discussion
2.1	Support application layer measurement for MBS service in R18
In R17, QoE measurement collection for streaming service, MTSI service, and VR service are supported, which are based on the application layer measurement capability defined in SA4. For MBS service, it's observed that application layer measurement mechanism for LTE MBMS service are specified in SA4 [2], but the mechanism are not applicable for NR MBS service. So RAN2 shall ask SA4 to support QoE measurement for MBS service, e.g. taking QoE measurement for MBMS as baseline.
Simultaneously, to make good progress in NR QoE enhancement for Rel-18, RAN2 can discuss QoE measurement configuration for MBS broadcast service, reports handling in RRC IDLE/INACTIVE/CONNECTED state directly, etc. and then some assumptions to SA4 are needed.
Proposal 1: To support QoE measurement for MBS service in Rel-18, RAN2 shall send an LS to SA4 with some assumptions, e.g. taking QoE measurement for MBMS as baseline, and the procedures of configurations and reporting in RRC IDLE/INACTIVE/CONNECTED state for MBS service.
2.2	QoE measurement for MBS broadcast service
The difference between MBS service and MTSI/streaming/VR service is that the network can serve users in all states with MBS service, while the latter can only be served to users in RRC_CONNECTED state. In Rel-17, the QoE measurement collection is supported in RRC_CONNECTED state only. In Rel-18, if network want to collect the complete QoE reports of MBS service for optimization, it’s required to discuss how to support QoE configurations and reporting in all RRC states for MBS service.
QoE measurement configuration in RRC_IDLE/INACTIVE state
For MBS broadcast service, it’s noted in 38.300 that the same service and the same specific content data are provided simultaneously to all UEs in a geographical area, which can be aligned with management-based QoE configurations. In this paper, only management-based QoE configuration is discussed.
For RRC_IDLE/INACTIVE state, there are four scenarios need to be considered when the MBS broadcast service is served to UE:
(1) When transiting from RRC_CONNECTED state to RRC_INACTICE state, the gNB and the UE need to handle QoE configurations for MBS broadcast service.
(2) When the UE is in RRC_INACTICE state, the gNB and the UE need to handle QoE configurations for MBS broadcast service.
(3) When transiting from RRC_CONNECTED or RRC_INACTIVE state to RRC_ IDLE state, the gNB and the UE need to handle QoE configurations for MBS broadcast service.
(4) When the UE is in RRC_ IDLE state, the gNB and the UE need to handle QoE configurations for MBS broadcast service.
For the UE which are served with MBS broadcast service in IDLE/IACTIVE states, the UE’s experience will be influenced by the network, e.g. allocated resources. So it’s needed to optimize the QoE of UEs even when the MBS broadcast service is ongoing in IDLE/IACTIVE states, the QoE configurations are required to be configured and stored in the UE in IDLE/IACTIVE states. 
For scenario (1) and (3), the UE can receive the QoE configuration for MBS broadcast service from the gNB or MCG by RRC message, the UE AS layer shall store the UE AS configuration for QoE and continue QoE measurement for MBS broadcast service, then the UE can perform the application layer measurement.
For scenario (2) and (4), the gNB or MCG can configure the QoE configuration for MBS broadcast service to UE, the UE AS layer shall store the UE AS configuration for QoE and continue QoE measurement for MBS broadcast service, then the UE can perform the application layer measurement.
So it’s proposed as follows:
Proposal 2: When transiting from RRC_CONNECTED or RRC_INACTIVE state to RRC_ IDLE state, the gNB or MCG (NR-DC) can send the QoE configuration for MBS broadcast service to UE by RRC message (e.g. RRCRelease). The UE AS layer stores the UE AS configuration for QoE and the application layer measurement for MBS broadcast service is continued.
Proposal 3: When the UE is in RRC_INACTIVE state or RRC_ IDLE state, the gNB or MCG (NR-DC) can configure the QoE configuration for MBS broadcast service to UE. The UE AS layer stores the UE AS configuration for QoE and the application layer measurement for MBS broadcast service is continued.
QoE measurement reporting in RRC_IDLE/INACTIVE state
For MBS broadcast service, it’s observed that QoE reports only can be transformed to the network when the UE can connected with the gNB with RRC messages. So there are three scenarios that need to be considered.
(1) When establishing an RRC connection from RRC_IDLE state to RRC_CONNECTED state, the UE need to handle QoE reports for MBS broadcast service.
(2) When resuming an RRC connection from RRC_INACTIVE state to RRC_CONNECTED state, the UE need to handle QoE reports for MBS broadcast service.
(3) When the UE is in RRC_CONNECTED state, the UE sends QoE reports for MBS service to the gNB or MCG by RRC message.
For scenario (1) and (2), the UE can transmit QoE reports or indication during RRC setup/resume procedure.
For scenario (3), the UE can transmit QoE reporting by MeasurementReportAppLayer message.
So it’s proposed as follows:
Proposal 4: when transiting to the RRC_CONNECTED state from RRC_INACTIVE state or RRC_ IDLE state, the UE transfers the QoE reports or indication of MBS broadcast service to the gNB or MCG during RRC setup/resume procedures.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: To support QoE measurement for MBS service in Rel-18, RAN2 shall send an LS to SA4 with some assumptions, e.g. taking QoE measurement for MBMS as baseline, and the procedures of configurations and reporting in RRC IDLE/INACTIVE/CONNECTED state for MBS service.
Proposal 2: When transiting from RRC_CONNECTED or RRC_INACTIVE state to RRC_ IDLE state, the gNB or MCG can send the QoE configuration for MBS broadcast service to UE by RRC message (e.g. RRCRelease). The UE AS layer stores the UE AS configuration for QoE and the application layer measurement for MBS broadcast service is continued.
Proposal 3: When the UE is in RRC_INACTIVE state or RRC_ IDLE state, the gNB or MCG can configure the QoE configuration for MBS broadcast service to UE. The UE AS layer stores the UE AS configuration for QoE and the application layer measurement for MBS broadcast service is continued.
Proposal 4: when transiting to the RRC_CONNECTED state from RRC_INACTIVE state or RRC_ IDLE state, the UE transfers the QoE reports or indication of MBS broadcast service to the gNB or MCG during RRC setup/resume procedures.
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