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Introduction
In this paper we discuss general aspects of supporting QoE and RVQoE measurement configuration and reporting for MBS, with respect to the following objective from the Rel-18 QoE WID:
· 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.

Discussion
We discuss the enhancements necessary to support QoE and RVQoE measurements for MBS.

MBS as a communication service
The clause 4.1 of TS 23.247 states:
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 [2]. The corresponding types of MBS session are:
-	Broadcast MBS session
-	Multicast MBS session.
An overview of the delivery methods for MBS traffic is presented in Figure 1.


Figure 1: An overview of traffic delivery methods for MBS
In general, MBS is a communication service for delivering “some” content to a group of users, and it can be used to deliver content pertaining to more than one service type. Since MBS is intended for downlink traffic, conversational services which imply both downlink and uplink traffic (e.g., MTSI) cannot be delivered as MBS traffic. On the other hand, communication services such as DASH video streaming could be delivered via a Multicast session, and the same holds for non-real time distribution of Virtual Reality content. The latter has been described already for LTE, in clause 5.4.3 of TR 26.918 (Non-real-time MBMS distribution of VR content):
Many of the devices support MBMS file delivery services. The service provider agrees with an MNO that certain content is pre-cached on mobile devices for offline consumption using MBMS file delivery services. The service provider wants to ensure that MBMS delivered content can be consumed by as many devices as possible.
Observation 1: MBS is a communication service for delivering the content of diverse application layer services, such as, e.g., VR and DASH. MBS is hence not an application layer service type. 
Therefore, we propose to introduce QMC support for MBS by considering MBS as a communication service, rather than an application layer service type.  
Proposal 1: Support QoE and RVQoE measurement collection for MBS, regarding MBS as a communication service, not as an application layer service type.

QoE and RVQoE measurement configuration and reporting for MBS
The communication service provided by MBS may use different configurations, and the choice of MBS configuration parameters has an impact on QoE. For instance, the QoE and RVQoE may be impacted depending on whether the following was used for the MBS session:
· The use of Multicast, Broadcast and Unicast modes.
· The use of Point-to-Point and Point-to-Multipoint transmission.
· The use of 5GC Shared MBS traffic delivery and 5GC Individual MBS traffic delivery.
· The use of MRBs and DRBs.
Further, if the UE can perform QoE and RVQoE measurements in RRC_INACTIVE and/or RRC_IDLE, the RRC state that the UE is in during measurement collection can have an impact on QoE and RVQoE.
Observation 2: Various MBS-specific settings have an impact on the QoE/RVQoE during the MBS session.
Proposal 2: Consider at least the following for QoE and RVQoE measurement configuration and reporting for MBS:
· The use of Multicast, Broadcast and Unicast modes.
· The use of Point-to-Point and Point-to-Multipoint transmission.
· The use of 5GC Shared MBS traffic delivery and 5GC Individual MBS traffic delivery.
· MBS Session ID.
· MBS Service Area.
· The use of MRBs and DRBs.
· The RRC states of the UE during the session.

Given that MBS is a communication service (i.e., a means for data delivery) rather than an application layer service, there is no actual "experience" of MBS to measure the quality of. Hence, there is no real sense in sending a QoE report for an MBS session without specific consideration of the delivered content. Of interest is rather the way the MBS communication service impacts the QoE of the application layer service that is carried by the MBS communication service. Thus, it becomes natural to include the MBS related QoE metrics in the QoE configuration and QoE report of each application layer service session that is carried by MBS.
Observation 3: MBS related QoE metrics are pointless without an application layer service context.
Proposal 3: Include MBS related QoE metrics in the QoE configuration and the QoE report(s) for the application layer service session that is carried by MBS.
Supporting QoE and RVQoE measurements in RRC_IDLE and RRC_INACTIVE states
One of the key features of MBS is the possibility for a UE to receive MBS traffic not only in RRC_CONNECTED state, but also in RRC_INACTIVE state and RRC_IDLE state. This should be considered when specifying QMC support for MBS. Meanwhile, as of now, collecting QoE and RVQoE measurements is only supported in RRC_CONNECTED state.
Given that the above is related to RRC states, RAN3 should start the discussion by identifying the necessary enhancements, and then seek input/feedback from RAN2 before proceeding with an appropriate solution.
The first issue relates to the storage of a QoE and RVQoE configuration. To our knowledge, a UE maintains the QoE/RVQoE configuration when in both RRC_CONNECTED and RRC_INACTIVE state (given that the configuration is a part of UE context), but the QoE configuration is released when the UE is released to RRC_IDLE state. If QoE and RVQoE measurements should continue in RRC_IDLE state as well, the question is: would it be possible to modify the UE behaviour, so that the UE keeps the QoE configuration, or should RAN3 seek an alternative solution? A straightforward approach would be for the UE to keep the QoE/RVQoE configuration while in RRC_IDLE state.
Observation 4: According to the Rel-17 specifications, the UE deletes the QoE/RVQoE measurement configuration when in RRC_IDLE state.
The second issue is related to handling of Area Scope while the UE is in RRC_INACTIVE and/or RRC_IDLE state. Note that in Rel-17 it was agreed that the network is responsible for keeping track of whether the UE is within or outside the Area Scope. However, the network cannot keep track of the UE’s location when the UE is in RRC_INACTIVE and/or RRC_IDLE state, which creates a problem if the UE must pursue the QoE measurements while in RRC_INACTIVE and/or RRC_IDLE state. One way to solve this issue is that, when a UE must measure QoE in RRC_INACTIVE and/or RRC_IDLE state, the network sends the Area Scope to the UE.
Observation 5: According to Rel-17 specifications, the network cannot keep track of whether the UE is within or outside Area Scope when the UE is RRC_INACTIVE and RRC_IDLE states.
Based on the above, RAN3 should ask for RAN2 input for the above issues.
Proposal 4: RAN3 to send an LS asking RAN2 to discuss the following:
· Keeping at the UE the QoE/RVQoE measurement configuration while the UE is in RRC_IDLE state.
· The network sending the Area Scope to the UE, if the UE is to pursue QoE/RVQoE measurements in RRC_IDLE and/or RRC_INACTIVE states.
The alignment of QoE/RVQoE and MDT measurements for MBS in RRC_INACTIVE and RRC_IDLE states
The alignment between QoE/RVQoE and MDT measurements for MBS in RRC_INACTIVE and RRC_IDLE states are beyond the basic solution and can be discussed once the basic solution for QMC support for MBS in RRC_INACTIVE and RRC_IDLE states is agreed. 
Proposal 5: Discuss the support for the alignment between QoE/RVQoE and MDT measurements for MBS in RRC_INACTIVE and RRC_IDLE states after the basic solution for supporting QoE and RVQoE measurements for MBS in RRC_INACTIVE and RRC_IDLE states has been settled.
Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses some initial aspects concerning QMC support for MBS. The following is observed and proposed:
Observation 1: MBS is a communication service for delivering the content of diverse application layer services, such as, e.g., VR and DASH. MBS is hence not an application layer service type. 
Proposal 1: Support QoE and RVQoE measurement collection for MBS, regarding MBS as a communication service, not as an application layer service type.
Observation 2: Various MBS-specific settings have an impact on the QoE/RVQoE during the MBS session.
Observation 3: MBS related QoE metrics are pointless without an application layer service context.
Proposal 2: Consider at least the following for QoE and RVQoE measurement configuration and reporting for MBS:
· The use of Multicast, Broadcast and Unicast modes.
· The use of Point-to-Point and Point-to-Multipoint transmission.
· The use of 5GC Shared MBS traffic delivery and 5GC Individual MBS traffic delivery.
· MBS Session ID.
· MBS Service Area.
· The use of MRBs and DRBs.
· The RRC states of the UE during the session.
Proposal 3: Include MBS related QoE metrics in the QoE configuration and the QoE report(s) for the application level service session that is carried by MBS.
Observation 4: According to the Rel-17 specifications, the UE deletes the QoE/RVQoE measurement configuration when in RRC_IDLE state.
Observation 5: According to Rel-17 specifications, the network cannot keep track of whether the UE is within or outside Area Scope when the UE is RRC_INACTIVE and RRC_IDLE states.
Proposal 4: RAN3 to send an LS asking RAN2 to discuss the following:
· Keeping at the UE the QoE/RVQoE measurement configuration while the UE is in RRC_IDLE state.
· The network sending the Area Scope to the UE, if the UE is to pursue measurements in RRC_IDLE and/or RRC_INACTIVE states.
Proposal 5: Discuss the support for the alignment between QoE/RVQoE and MDT measurements for MBS in RRC_INACTIVE and RRC_IDLE states after the basic solution for supporting QoE and RVQoE measurements for MBS in RRC_INACTIVE and RRC_IDLE states has been settled.
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