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Introduction
In this paper we discuss the support for QoE and RVQoE measurement configuration and reporting for MBS, based on the following agreements and TBCs from the RAN3#117-e meeting:
Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.
UE handles Area Scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 
Whether UE AS layer or UE APP layer handle the Area Scope is to be discussed based on RAN2 progress.
Support MBS broadcast service INACTIVE/IDLE QoE first
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
Whether UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons shall be FFS.
The following aspects shall be discussed by RAN2:
· which layer (e.g. app, as layer) is responsible to keep configured QoE configuration for MBS broadcast service at UE side when UE is in RRC_IDLE.
· how long UE shall keep the QoE configuration for MBS broadcast service.
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.

Discussion
In the following sections we address the remaining issues related to the support of QMC for MBS.
MBS as a communication service
During the RAN3#117-e meeting, there was no consensus with respect to whether MBS is regarded as an application layer service type or a communication service. Reaching a common understanding on this issue impacts the signalling design.
We note that the Clause 1 of TS 23.247 clearly refers to the MBS as a communication service: 
The present document specifies architectural enhancements to the 5G system using NR to support multicast and broadcast communication services.
In principle, the MBS communication service can be used to deliver the same data to multiple users, and it can be used to deliver content pertaining to more than one service types. There is no restriction on specific application layer service types whose data can/cannot be delivered via MBS, and there is no restriction either on whether MBS can be used to deliver data for more than one application at the time. The only (implicit) requirement is that the traffic direction for data via MBS needs to be the downlink, i.e., from the network to the UE.
Observation 1: Data for any application layer service type can be delivered via MBS, provided that the corresponding traffic is entirely downlink, i.e., from the network to the UE.
An additional consideration is related to mobility, where a UE is handed over from an NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS. For this case, clause 6.3.1 of TS 23.247 states:
To support Handover from NG-RAN node that supports MBS to a target NG-RAN node that does not support MBS:
· mapping information about unicast QoS flows for multicast data transmission and the information of associated multicast QoS flows are provided to the NG-RAN node. This is already performed during the PDU session modification procedure for the PDU session associated with the MBS session when the UE joins the MBS Session;
In other words, if a target node does not support MBS, data for the application session may be carried using unicast instead. Such changes are not pertinent to application layer service types, but rather to delivery method.
Observation 2: In case of mobility from an NG-RAN node that supports MBS to an NG-RAN node that does not support MBS, the data delivery method will change from MBS to Unicast.
Based on the analysis above, we conclude that MBS is a method for delivering data pertaining to an application layer service type, i.e., it is a service type delivery method. As mentioned earlier, data for multiple application layer service types can be delivered via MBS, provided that the traffic is entirely downlink (from the network to the UE).
Proposal 1: MBS is a service type delivery method used to deliver content of multiple application layer service types.
As mentioned earlier, the fact that MBS is a service type delivery method, has an impact on the signalling design for QoE measurement configuration and reporting for MBS. This is because data for an application layer service type can be delivered to the UE in two ways: via MBS, or via Unicast, i.e., without using MBS.
Hence, for QoE measurement configuration, we propose to introduce into the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE an optional IE indicating whether QoE measurements should be executed if a certain service type is delivered via MBS. A tentative IE name could be “Service Type Delivery Method”.
With respect to QoE measurement reporting, the consumers of QoE and RVQoE reports should be able to distinguish whether data for a certain service type is delivered via MBS (Broadcast) or via Unicast. Therefore, we propose to introduce into the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE a second optional IE, indicating whether a QoE report can include an indication of service type delivery method. A tentative IE name could be “Report Service Type Delivery Method”.
Proposal 2: Add a Service Type Delivery Method IE to the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE, to indicate whether the measurements should be executed if the data for the service type indicated in the Service Type IE is delivered via MBS.
Proposal 3: Add a Report Service Type Delivery Method IE to the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE, to indicate whether the Service Type Delivery Method should be indicated in the QoE report.

The QoE configuration mechanism for MBS
In the RAN3#117-e meeting notes, the following agreement and TBC were captured:
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.
In our understanding, the TBC contradicts the agreement, whereas the agreement has the precedence. 
Proposal 4: No new configuration mechanism for QoE measurements in RRC_INACTIVE and RRC_IDLE states will be defined.

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 any of the following was used for the MBS session:
· Broadcast and Unicast modes.
· Point-to-Point and Point-to-Multipoint transmission.
· 5GC Shared MBS traffic delivery and 5GC Individual MBS traffic delivery.
· 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 3: Various MBS-specific settings have an impact on the QoE/RVQoE during the MBS session.
Proposal 5: A UE can be configured to perform QoE and RVQoE measurements:
· For specific MBS modes, e.g., Broadcast.
· For Point-to-Point and/or Point-to-Multipoint transmissions.
· For 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery.
· For a certain MBS Session ID.
· When using a certain MBS Service Area.
· When using certain MRBs and/or DRBs.
· When in certain RRC states.
Proposal 6: A UE can include in the QoE and RVQoE reports an indication of:
· Whether Broadcast or Unicast was used during the session.
· Whether Point-to-Point and/or Point-to-Multipoint transmissions were used.
· Whether 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery were used.
· The MBS Session ID.
· The MBS Service Area.
· The indication of MRBs and/or DRBs used.
· The RRC states the UE was in.

Area Scope checking and handling
The following RAN3#117-e agreements are related to Area Scope checking while the UE is in RRC_INACTIVE or RRC_IDLE states:
UE handles Area Scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 
Whether UE AS layer or UE APP layer handle the Area Scope is to be discussed based on RAN2 progress.
There is an additional issue to be addressed. A UE in RRC_INACTIVE or RRC_IDLE state may leave the Area Scope during the session. For the RRC_CONNECTED state, in Rel-17 it was agreed that the network decides whether to stop the measurements. Considering the above agreement, the compliance with the principle that the network decides how to handle the UE exiting the Area Scope can be ensured by enabling the RAN node to send to the UE (e.g., together with the Area Scope) an indication of whether to stop or continue the measurements in RRC_INACTIVE or RRC_IDLE, should the UE leave the Area Scope.
Proposal 7: The RAN node can send to the UE an indication of whether the UE should stop or continue QoE/RVQoE measurements, should the UE leave the Area Scope while in RRC_IDLE and RRC_INACTIVE states.
RAN3 should ask RAN2 to support the above agreements in TS 38.331. In Section 2.6 we propose the content of the LS to RAN2.

Storing the QoE measurement configuration in RRC_IDLE state
At the RAN3#117-e meeting, the following was agreed:
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
Two additional issues need to be addressed.
The first issue is related to the storing of QoE measurement configuration at the network side, when the UE is in RRC_IDLE. According to the current specifications, the UE context of a UE in RRC_INACTIVE is kept at the anchor node, while, for a UE in RRC_IDLE, the RAN node deletes the UE context. Since the QoE measurements for MBS may “survive” multiple consecutive RRC state transitions, once the UE returns to the RRC_CONNECTED, the RAN node serving the UE needs to receive the configuration. For the transition from the RRC_INACTIVE to the RRC_CONNECTED state, the new serving node may fetch the configuration from the anchor node. In our view, for the transition from the RRC_IDLE to the RRC_CONNECTED state, the most straightforward approach is that the QoE measurement configuration is stored at the AMF and provided to the node to which the UE re-establishes the RRC connection.
Proposal 8: The QoE/RVQoE measurement configuration is stored at the AMF while the UE is in the RRC_IDLE state.
The second issue is a consequence of the fact that the RAN deletes the UE context (including the QoE measurement configuration) when the UE transits to RRC_IDLE. Namely, the problem is that the RAN node, to which the UE connects upon transitioning from RRC_IDLE, cannot forward the QoE reports to the correct MCE IP address. Herein, providing the MCE IP address to the UE is considered a security risk. During RAN3#117-e, some companies proposed to introduce a new identifier, the MCE ID, which will be provided to the UE together with the QoE measurement configuration. Meanwhile, the OAM would provide the mapping between each MCE IP address and the corresponding MCE ID to all RAN nodes in an area.
In our view, there is no need to introduce the MCE ID. Note that introducing the MCE ID forces the RAN to store context-related information for UEs in RRC_IDLE, which contradicts the long-standing principle of deleting all UE context-related info for a UE in RRC_IDLE. A simpler and a more backward-compatible approach would be that the AMF stores the QoE measurement configuration (which includes the MCE IP) and provides this information to the RAN node serving the UE upon its return from RRC_IDLE state. 
Proposal 9: The gNB that the UE connects to after returning from RRC_IDLE receives from the AMF the QoE/RVQoE measurement configuration, including the MCE IP address(es) for forwarding the QoE reports received from the UE.

An LS to RAN2
During RAN3#117-e, the following TBCs were captured:
Whether UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons shall be FFS.
The following aspects shall be discussed by RAN2:
· which layer (e.g. app, as layer) is responsible to keep configured QoE configuration for MBS broadcast service at UE side when UE is in RRC_IDLE.
· how long UE shall keep the QoE configuration for MBS broadcast service.
In our view, the first TBC is within RAN2 scope.
Meanwhile, as discussed in Section 2.4, RAN3 should also ask RAN2 to provide RRC signalling support for:
· Sending the Area Scope from the RAN to the UE.
· An indication from the RAN to the UE about whether the UE should stop or continue the QoE/RVQoE measurements if it leaves the Area Scope while in RRC_IDLE and RRC_INACTIVE states.
Some of the RAN3#117-e agreements related to QMC for MBS have RRC impact. Meanwhile, RAN3 thinks that certain issues should first be discussed in RAN2. These agreements and issues need to be communicated to RAN2 in an LS.
Proposal 10: Send and LS asking RAN2 the following:
· To discuss:
· Whether the UE sends the reports collected in RRC_INACTIVE/IDLE only when the UE has entered to the RRC_CONNECTED due to other reasons.
· Which layer at the UE (e.g., APP or AS layer) is responsible to keep the QoE/RVQoE configuration for MBS broadcast while the UE is in RRC_IDLE.
· For how long the UE shall keep the QoE/RVQoE configuration for MBS broadcast service.
· To define RRC signalling for the RAN node sending to the UE:
· The Area Scope, if the UE is to pursue QoE/RVQoE measurements in RRC_IDLE and/or RRC_INACTIVE states.
· An indication about whether the UE should stop or continue the QoE/RVQoE measurements if it leaves the Area Scope while in RRC_IDLE and 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 11: 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 QoE/RVQoE measurement support for MBS. The following is observed and proposed:
Observation 1: Data for any application layer service type can be delivered via MBS, provided that the corresponding traffic is entirely downlink, i.e., from the network to the UE.
Observation 2: In case of mobility from an NG-RAN node that supports MBS to an NG-RAN node that does not support MBS, the data delivery method will change from MBS to Unicast.
Proposal 1: MBS is a service type delivery method used to deliver content of multiple application layer service types.
Proposal 2: Add a Service Type Delivery Method IE to the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE, to indicate whether the measurements should be executed if the data for the service type indicated in the Service Type IE is delivered via MBS.
Proposal 3: Add a Report Service Type Delivery Method IE to the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE, to indicate whether the Service Type Delivery Method should be indicated in the QoE report.
Proposal 4: No new configuration mechanism for QoE measurements in RRC_INACTIVE and RRC_IDLE states will be defined.
Observation 3: Various MBS-specific settings have an impact on the QoE/RVQoE during the MBS session.
Proposal 5: A UE can be configured to perform QoE and RVQoE measurements:
· For specific MBS modes, e.g., Broadcast.
· For Point-to-Point and/or Point-to-Multipoint transmissions.
· For 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery.
· For a certain MBS Session ID.
· When using a certain MBS Service Area.
· When using certain MRBs and/or DRBs.
· When in certain RRC states.
Proposal 6: A UE can include in the QoE and RVQoE reports an indication of:
· Whether Broadcast or Unicast was used during the session.
· Whether Point-to-Point and/or Point-to-Multipoint transmissions were used.
· Whether 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery were used.
· The MBS Session ID.
· The MBS Service Area.
· The indication of MRBs and/or DRBs used.
· The RRC states the UE was in.
Proposal 7: The RAN node can send to the UE an indication of whether the UE should stop or continue QoE/RVQoE measurements, should the UE leave the Area Scope while in RRC_IDLE and RRC_INACTIVE states.
Proposal 8: The QoE/RVQoE measurement configuration is stored at the AMF while the UE is in the RRC_IDLE state.
Proposal 9: The gNB that the UE connects to after returning from RRC_IDLE receives from the AMF the QoE/RVQoE measurement configuration, including the MCE IP address(es) for forwarding the QoE reports received from the UE.
Proposal 10: Send and LS asking RAN2 the following:
· To discuss:
· Whether the UE sends the reports collected in RRC_INACTIVE/IDLE only when the UE has entered to the RRC_CONNECTED due to other reasons.
· Which layer at the UE (e.g., APP or AS layer) is responsible to keep the QoE/RVQoE configuration for MBS broadcast while the UE is in RRC_IDLE.
· For how long the UE shall keep the QoE/RVQoE configuration for MBS broadcast service.
· To define RRC signalling for the RAN node sending to the UE:
· The Area Scope, if the UE is to pursue QoE/RVQoE measurements in RRC_IDLE and/or RRC_INACTIVE states.
· An indication about whether the UE should stop or continue the QoE/RVQoE measurements if it leaves the Area Scope while in RRC_IDLE and RRC_INACTIVE states.
Proposal 11: 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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