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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 agreements and TBCs from the RAN3#117-bis-e meeting.

Discussion
In the following sections we address the remaining issues related to the support of QMC for MBS.

The QoE configuration mechanism for MBS
In the RAN3#117-bis-e meeting notes, the following TBC was captured:
Discuss whether legacy paging is enough in TS37.320?
The above is related to the discussion about a new mechanism for configuring the UEs that are not in RRC_CONNECTED state, captured in the following RAN3#117-e agreement and TBC:
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.
We do not see benefits of supporting a dedicated QoE configuration mechanism for RRC_INACTIVE/IDLE states and we think that such a mechanism should not be specified Rel-18. It is sufficient to support the delivery of QoE/RVQoE measurement configurations to the UEs in RRC_CONNECTED state. 
However, we think that, for a service type, it should be possible to have different QoE/RVQoE measurement configuration parameters for different RRC_STATES. For example, the reporting periodicity may apply to RRC_CONNECTED, but not to RRC_IDLE state. One additional reason for supporting different configuration parameters is that the processing resources of the UE are different in different RRC states.
Proposal 1: In Rel-18, the UE can receive the QoE/RVQoE configuration only while in RRC_CONNECTED state, also including the instruction how to proceed with the measurements in RRC_INACTIVE and RRC_IDLE.
Proposal 2: For an application session, the QoE/RVQoE measurement configuration parameters may be different for different RRC states.
QoE and RVQoE measurement configuration and reporting for MBS
The MBS, as a communication service, may use different configurations containing different communication service parameters which have an impact on QoE/RVQoE. For instance, the QoE and RVQoE may be impacted depending on whether any of the following settings was used for the MBS session:
· Broadcast, Multicast and Unicast modes.
· Point-to-Point and Point-to-Multipoint transmission.
· 5GC Shared MBS traffic delivery and 5GC Individual MBS traffic delivery.
· MRBs and/or DRBs.
Further, if the UE can perform QoE and RVQoE measurements in RRC_INACTIVE and/or RRC_IDLE, the RRC state of the UE during measurement collection can also have an impact on QoE and RVQoE.
Observation 1: Various MBS-specific settings have an impact on the QoE/RVQoE during the MBS session.
The following TBC was captured in the RAN3#117-bis-e Chair notes:
FFS on whether parameters, e.g. MBS session ID, MBS service area, etc. need to be included in MBS QoE configuration over NGAP.
With respect to the above TBC, we suggest to first discuss which MBS-specific parameters are relevant for QMC. After these are determined, it can be discussed which parameters are sent explicitly via NGAP, and which are sent inside a container, and the relevant WGs should be informed. Then, the impact to XnAP signalling, and the applicability for s-based QoE and/or m-based QoE can be discussed.
Proposal 3: A UE can be configured to perform QoE and/or RVQoE measurements:
· For specific MBS modes, e.g., Broadcast.
· For a certain MBS Session ID.
· For a certain MBS Service Area.
· For Point-to-Point and/or Point-to-Multipoint transmissions.
· For 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery.
· When using MRBs and/or DRBs.
· When in certain RRC states (at least for RVQoE).
Proposal 4: A UE can include in the QoE and/or RVQoE reports indications of:
· Whether Broadcast or Unicast was used during the session.
· Whether Point-to-Point and/or Point-to-Multipoint transmissions was used.
· Whether 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery was used.
· The MBS Session ID.
· The MBS Service Area.
· Indications of MRBs and/or DRBs used.
· The RRC states the UE was in (at least for RVQoE).

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 state:
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 ongoing measurements in RRC_INACTIVE or RRC_IDLE, should the UE leave the Area Scope.
Proposal 5: The RAN node can send to the UE an indication of whether the UE should stop or continue ongoing 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 2.5 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.
The discussion continued during RAN3#117-bis-e, and the following was captured:
Whether UE or CN stores the network instance of QoE configuration when UE in the RRC_IDLE state needs further discussion. To be continued...
RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. FFS on whether CN-based solution or UE-based solution.
· Option 1 (CN-based solution): Old gNB stores the entire network instance QoE configuration at AMF before going to RRC_IDLE and new gNB retrieves the stored QoE configuration from AMF during reconnection.
· Option 2 (UE-based solution): New gNB doesn’t need to know the QoE configuration of old gNB upon reconnection. It is sufficient if new gNB is informed by UE via QoE report. 
FFS whether RAN add QoE reference as an explicit IE in QoE report from gNB to MCE.
Based on the above, RAN3 is planning to select between the two options. During the RAN3#117-bis-e meeting, we expressed our preference for the CN-based solution, and we indicated several concerns with respect to the UE-based solution.
As explained in previous discussions, the content of the UE’s instance and the content of the network’s instance of QoE measurement configuration are not identical. Hence, in the UE-based solution, only the UE instance of the configuration will “survive” the RRC_IDLE state, while the network’s instance will be deleted. This means that, if a UE enters RRC_IDLE state during the measurement session, the QoE and RVQoE measurements become stateless at the network side. 
Observation 2: For the UE-based solution, if a UE enters RRC_IDLE state, the QoE and RVQoE measurements become stateless at the network side.
One additional problem is that the RAN node serving the UE upon return from RRC_IDLE will be unaware of whether RVQoE measurements are configured/ongoing at the UE. Moreover, the RAN node will not even know which of the RVQoE metrics it is allowed to configure at the UE.
Based on the above, we conclude that the discussion about storing the QoE measurement configuration for UEs in RRC_IDLE has, not one (enabling the new RAN node to forward the QoE reports to the right MCE), but rather two key issues to solve. Consequently, in the discussion about Options 1 and 2, RAN3 should also consider the additional issue described above.
Proposal 6: Discuss how to enable the RAN node serving the UE returning from RRC_IDLE to configure RVQoE measurements for the ongoing session.

An LS to RAN2
The following TBC and agreement call for RAN2 involvement and a potential LS from RAN3:
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.
Whether UE can only report the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons is pending to RAN2 discussion.
Meanwhile, as proposed in Section 2.3, 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.
Proposal 7: Send and LS asking RAN2 the following:
· To discuss:
· Whether the UE can only report the INACTIVE/IDLE QoE reports to gNB 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 for keeping the QoE/RVQoE configuration for MBS broadcast while the UE is in RRC_IDLE or RRC_INACTIVE state.
· The indication to the UE about for how long the UE shall keep the QoE/RVQoE configuration for MBS broadcast service while in RRC_IDLE/INACTIVE.
· 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 ongoing QoE/RVQoE measurements if it leaves the Area Scope while in RRC_IDLE and RRC_INACTIVE states.

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses QoE/RVQoE measurement support for MBS. The following is observed and proposed:
Proposal 1: In Rel-18, the UE can receive the QoE/RVQoE configuration only while in RRC_CONNECTED state, also including the instruction how to proceed with the measurements in RRC_INACTIVE and RRC_IDLE.
Proposal 2: For an application session, the QoE/RVQoE measurement configuration parameters may be different for different RRC states.
Observation 1: Various MBS-specific settings have an impact on the QoE/RVQoE during the MBS session.
Proposal 3: A UE can be configured to perform QoE and/or RVQoE measurements:
· For specific MBS modes, e.g., Broadcast.
· For a certain MBS Session ID.
· For a certain MBS Service Area.
· For Point-to-Point and/or Point-to-Multipoint transmissions.
· For 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery.
· When using MRBs and/or DRBs.
· When in certain RRC states (at least for RVQoE).
Proposal 4: A UE can include in the QoE and/or RVQoE reports indications of:
· Whether Broadcast or Unicast was used during the session.
· Whether Point-to-Point and/or Point-to-Multipoint transmissions was used.
· Whether 5GC Shared MBS traffic delivery and/or 5GC Individual MBS traffic delivery was used.
· The MBS Session ID.
· The MBS Service Area.
· Indications of MRBs and/or DRBs used.
· The RRC states the UE was in (at least for RVQoE).
Proposal 5: The RAN node can send to the UE an indication of whether the UE should stop or continue ongoing QoE/RVQoE measurements, should the UE leave the Area Scope while in RRC_IDLE and RRC_INACTIVE states.
Observation 2: For the UE-based solution, if a UE enters RRC_IDLE state, the QoE and RVQoE measurements become stateless at the network side.
Proposal 6: Discuss how to enable the RAN node serving the UE returning from RRC_IDLE to configure RVQoE measurements for the ongoing session.
Proposal 7: Send and LS asking RAN2 the following:
· To discuss:
· Whether the UE can only report the INACTIVE/IDLE QoE reports to gNB 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 for keeping the QoE/RVQoE configuration for MBS broadcast while the UE is in RRC_IDLE or RRC_INACTIVE state.
· The indication to the UE about for how long the UE shall keep the QoE/RVQoE configuration for MBS broadcast service while in RRC_IDLE/INACTIVE.
· 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 ongoing QoE/RVQoE measurements if it leaves the Area Scope while in RRC_IDLE and RRC_INACTIVE states.
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