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1	Introduction
In the updated WID[1], one of the objectives of QoE enhancement is as the following:
The Rel-18 QoE enhancement is aiming to introduce enhancements to the existing NR QoE framework and to introduce the support for new types of 5G services, such as AR, MR, cloud gaming, as well as the support for RRC_CONNECTED, RRC_INACTIVE and RRC_ IDLE for the MBS service.
In this contribution, some potential QoE enchencement for MBS will be discussed.
2	Discussion
[bookmark: _Hlk109915489]2.1 Overview
As illustrated in [2], Multicast and Broadcast Service (MBS) is a point-to-multipoint service in which data is transmitted from a single source entity to multiple recipients, either to all users in a Broadcast service area, or to users in a multicast group as defined in TS 22.146.
In Rel-17, it is required to specify changes to enable the reception of Point to Multipoint transmissions by UE in RRC_IDLE/RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. In Rel-18, MBS WID is further enhanced so that multicast reception by UE in RRC_INACTIVE is considered to be supported.
Therefore, it is necessary to discuss the QoE enhancement for MBS in RRC_IDLE/RRC_INACTIVE and the procedure when UE switches to RRC_CONNECTED.
2.2 QoE measurements in RRC_IDLE and RRC_INACTIVE
In the latest TS 38.331, it has already been specified that acquisition of MCCH change notification and MBS broadcast control information and data is available in RRC_IDLE and RRC_INACTIVE. 
However, in the latest TS 38.300, if UE enters RRC_IDLE, it releases all the application layer measurement configurations, and if UE enters RRC_INACTIVE, UE stores its AS configuration for QoE in Inactive AS context. With the release of application layer measurement configuration, it seems that current QMC mechanism cannot fulfill the requirements of MBS broadcast at least in RRC_IDLE.
In order to perform QoE measurement collection for MBS broadcast in RRC_IDLE and RRC_INACTIVE, it is necessary for NG-RAN or NM to indicate UE’s application layer to perform QoE measurement collection for MBS broadcast in RRC_IDLE and RRC_INACTIVE. 
[bookmark: _Hlk110434513]One feasible approach is to introduce a new explicit indicator to perform QoE measurement collection in RRC_IDLE and RRC_INACTIVE. And the other approach is to take service type as an implicit indicator, which means if UE receives AppLayerMeasConfig containing serviceType set as MBS broadcast, UE’s application layer should perform QoE measurement collection with corresponding service type in RRC_IDLE and RRC_INACTIVE. In this approach, there will be no specification impact for RAN2 and MBS broadcast should be introduced as a new service type for QMC, which may have specification impact to SA4/SA5
Proposal 1: RAN2 is kindly asked to discuss the indicator to perform QMC in RRC_IDLE/RRC_INACTIVE and whether to inform SA4/SA5 for their comments, and there are 2 options for the indicator:
· Option 1: Introduce a new explicit indicator.
· Option 2: Introduce MBS broadcast as a new service type and use service type as an implicit indicator.
The next issue is the mechanism to perform QMC for MBS broadcast when UE enters RRC_IDLE and RRC_INACTIVE. UE can store QoE reports for MBS broadcast in RRC_IDLE and RRC_INACTIVE in order to send those reports after switching back to RRC_CONNECTED. Since there is no need for UE to pause QoE measurement report collection in RRC_IDLE or RRC_INACTIVE, it seems to be reasonable to reuse the AS layer memory reserved for paused QoE measurement, whose size is at least 64KB. Reusing AS layer memory can let APP layer remain unconscious about any change in RRC status. However, we are not sure whether such memory size is sufficient for QoE measurement collection for MBS broadcast in RRC_IDLE and RRC_INACTIVE. It seems to be more reasonable to ask SA4/SA5 for their comments.
Proposal 2: RAN2 is kindly asked to discuss whether to introduce a new reserved memory for QoE report in RRC_IDLE/RRC_INACTIVE and the size of the reserved memory or reuse the memory for paused QoE report.
Another upcoming problem is whether there should be a valid time for QoE report generated in RRC_IDLE and RRC_INACTIVE. Chances are that UE may generate some QoE reports before long and no newer QoE report are generated to replace the former one, causing outdated QoE report stores in memory.
Outdated QoE reports are not always useful and may increase overhead or cause misjudgment. Therefore, even the reserved memory is not full, storing and sending outdated QoE report seems to be redundant. A timer or a common valid time for QoE report in RRC_IDLE and RRC_INACTIVE is appreciated. 
Furthermore, if there exists valid QoE report when UE switch to RRC_CONNECTED by RRCSetup or RRCResume, UE can send stored valid QoE report to RAN to minimize delay.
Moreover, in case there will be QMC for more service types in RRC_INACTIVE and RRC_IDLE in the future, such as MBS multicast, it is possible that there will be too many QoE reports stored in memory during RRC_IDLE and RRC_INACTIVE for sending to RAN. Hence, sending abstract of stored QoE reports before sending full content seems more reasonable, by which NM or NG-RAN may choose the QoE reports from the most desirable service type or just acquire newest report and discard the rest.
Proposal 3: RAN2 is kindly asked to discuss whether to introduce valid time for QoE report generated in RRC_IDLE/RRC_INACTIVE, and how to send valid QoE report in RRCSetup/RRCResume, e.g., full content or abstract.
The configuration of QMC when UE enters RRC_CONNECTED is different between RRC_IDLE and RRC_INACTIVE. If UE is in RRC_INACTIVE, UE can restore QMC configuration from former configuration stored in UE Inactive AS context.
However, if UE is going to switch to RRC_CONNECTED from RRC_IDLE, UE should still store QMC configuration which will be utilized in RRC_IDLE while the other QMC configurations should be released considering current TS38.300. Hence, it seems to be not necessary for RAN to store or transfer the QMC configuration that well be utilized in RRC_IDLE. UE can keep the QMC configuration which is indicated as proposal 1 to be utilized in RRC_IDLE until UE switch to RRC_CONNECTED and new QMC configuration replaces the former in RRC_IDLE or it is indicated to be released.
Proposal 4: RAN2 is kindly asked to discuss whether RAN should store or transfer QMC configuration performed in RRC_IDLE.
It also seems to be equivocal for sending new or modified QMC configurations in RRC_IDLE and RRC_INACTIVE at present, we don’t see any strong demand here.
But if there would be such a demand in the future, RAN can store new QMC configuration in the UE context, so that when UE resume RRC connection, RAN can configure new QMC configuration for UE from UE context. However, if UE resume connection in another RAN, the propagation between RAN will be an FFS.
Proposal 5: RAN2 is kindly asked to discuss whether there will be new QMC configuration in RRC_INACTIVE and RRC_IDLE and how to handle it when UE switches to RRC_CONNECTED.
3	Summary
This contribution discusses QoE measurements in RRC_IDLE and RRC_INACTIVE, and provides the following proposal:
Proposal 1: RAN2 is kindly asked to discuss the indicator to perform QMC in RRC_IDLE/RRC_INACTIVE and whether to inform SA4/SA5 for their comments, and there are 2 options for the indicator:
· Option 1: Introduce a new explicit indicator.
· Option 2: Introduce MBS broadcast as a new service type and use service type as an implicit indicator.
Proposal 2: RAN2 is kindly asked to discuss whether to introduce a new reserved memory for QoE report in RRC_IDLE/RRC_INACTIVE and the size of the reserved memory or reuse the memory for paused QoE report.
Proposal 3: RAN2 is kindly asked to discuss whether to introduce valid time for QoE report generated in RRC_IDLE/RRC_INACTIVE, and how to send valid QoE report in RRCSetup/RRCResume, e.g., full content or abstract.
Proposal 4: RAN2 is kindly asked to discuss whether RAN should store or transfer QMC configuration performed in RRC_IDLE.
Proposal 5: RAN2 is kindly asked to discuss whether there will be new QMC configuration in RRC_INACTIVE and RRC_IDLE and how to handle it when UE switches to RRC_CONNECTED.
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