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Introduction
In this paper we discuss the support for QoE and RVQoE measurement collection for application sessions carried by the MBS communication service.

Discussion
The following issues are discussed:
· MBS-specific QoE configuration and reporting parameters.
· Support for QMC when the UE is in RRC_IDLE/RRC_INACTIVE.

MBS-specific QoE configuration and reporting parameters
One issue that has been discussed in RAN3 for several meetings is whether, from QMC point of view, MBS should be treated as an application layer service type or as a communication service. RAN3 sent an LS to SA4 in R3-233457, asking SA4 to resolve this stalemate. SA4’s reply, captured in R3-235025, states the following: 
The "MBS" is considered as a communication service only, which can be used to deliver the application services, e.g. DASH streaming, VR streaming.   
Based on the above, an indicator should be included in the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE, to indicate to the RAN that the QoE measurement configuration pertains to application sessions carried by the MBS communication service.
Proposal 1-1: Define, as a separate IE, a new “MBS” indicator and include it into the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE. 
As described in TS 23.247, sessions carried via MBS can be delivered by means of broadcast, multicast or unicast. Moreover, two methods for delivering application sessions over the radio interface are defined for MBS:
· Point-to-Point (PTP), where the NG-RAN delivers separate copies of MBS data packets to individual UEs.
· Point-to-Multipoint (PTM), where the NG-RAN delivers a single copy of MBS data packets to multiple UEs.
For broadcast, only PTM delivery is applicable, for multicast, both PTP and PTM are applicable.
With respect to the performance and user experience, the QoE and RVQoE measurement results are likely to be affected by:
· Whether broadcast, unicast or multicast was used during the session.
· Whether Point-to-Point and/or Point-to-Multipoint transmissions were used.
We therefore think that the type of MBS communication service (multicast/broadcast/unicast) and the delivery method (PTP/PTM) should be considered in configuring the UE with QoE/RVQoE measurements and in the corresponding reporting.
Proposal 1-2: A UE can be configured to perform QoE and/or RVQoE measurements:
· Per communication service type, e.g., only for broadcast or only for multicast.
· Per delivery method, i.e., for Point-to-Point and/or Point-to-Multipoint transmissions.
With respect to the proposal to include an indication of broadcast or multicast in RVQoE reports, some companies argued that the fact that MRBs are used (instead of DRBs), can serve as an implicit indication of communication service type. However, we think that such an implicit indication is not sufficient, since MRBs are used for both broadcast and multicast sessions. 
The communication service type may change in-between two RVQoE report transmissions, so an indication of the communication service type should be included in an RVQoE report. This should not be done for every report, but only whenever the MBS communication service type changes. 
Proposal 1-3: A UE can indicate in the QoE and/or RVQoE reports:
· The communication service type used during the session (e.g., broadcast, multicast), whenever the service type changes.
· The delivery method used, i.e., Point-to-Point and/or Point-to-Multipoint.

Support for QMC for UEs in RRC_IDLE/RRC_INACTIVE state
In this section we discuss:
· The information that needs to be provided to the gNB serving the UE after the UE returns from the RRC_IDLE to the RRC_CONNECTED state (herein referred to as the “reconnecting gNB”).
· Area scope handling while the UE is in RRC_IDLE or RRC_INACTIVE.
· Assistance information for handling of stored QoE reports.

QMC information to be provided to the gNB serving the UE after the UE returns from RRC_IDLE to RRC_CONNECTED state
For QMC for application sessions carried by means of MBS, the most important agreements are: 
MBS BC QoE measurements can proceed after the UE switches from RRC_IDLE/RRC_INACTIVE to RRC_CONNECTED.
RAN3 to discuss which configuration information related to QoE measurement needs to be available in the new gNB.
At least the following QoE configuration related information for MBS broadcast service should be available in the new gNB:
· QoE reference
· Measurement Collection Entity Information, the detail information can be further discussed
Configuration container need not to be provided to the new gNB for MBS broadcast service.
RRC level ID (measConfigAppLayerID) for MBS broadcast service should be available in the new gNB.
For MBS QoE, an M-based QoE configuration shall not overwrite the S-based QoE configuration stored at the UE by the new gNB.
QoE measurement type (s-based or m-based measurement) for MBS broadcast service should be available in the gNB serving the UE after the transition from RRC_IDLE to RRC_CONNECTED.
RAN3 assumes that the new gNB needs to know measurement session status. 
The following additional QoE configuration related information for MBS broadcast service should be available in the new gNB:
· Service type
· WA: Available RVQOE metrics
· Awareness of session status
· Slice scope – Not needed for broadcast.
The information constituting the network’s instance of QMC-related information that needs to be stored while the UE is in RRC_IDLE state is highlighted in yellow. However, it seems like this list is still incomplete. For example, a RAN3#121-bis agreement states:
When a UE is in the RRC_CONNECTED state, the area scope checking is done by the RAN, based on the Area Scope of QMC IE, in line with the current network behavior as specified in TS 38.413.
Given that the RAN is responsible for area scope checking while the UE is in RRC_CONNECTED, it follows that area scope information should also be provided to the reconnecting gNB.
Proposal 2-1: For QoE/RVQoE measurements for sessions carried via MBS, the gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED is provided with the Area Scope for QMC.
The remaining “candidate” information to be stored while the UE is in RRC_IDLE state is captured in FFSs from the RAN3#121:
FFS on whether the slice scope is needed for multicast. 
FFS on Area scope and MDT alignment information.
Regarding the slice scope, we notice that Rel-18 WID calls for support “at least for broadcast service”. As of today, it is unclear whether RAN3 plans to support QMC for MBS multicast mode as well, so this should be discussed first.
Proposal 2-2: RAN3 to decide whether QMC for MBS multicast mode is to be supported in Rel-18 or Rel-19.
At the RAN3#121 meeting some companies were against storing the existing MDT Alignment Information IE, arguing that this IE is de facto the NG-RAN Trace ID, which changes at each new serving gNB. On the other hand, the main principle in the discussions so far was that to be in line with the Rel-17 principles, the reconnecting gNB should have equal opportunities as the gNB that served the UE prior to the transition from RRC_CONNECTED to RRC_IDLE state. With respect to the alignment with MDT, this means that the reconnecting gNB needs at least to be informed about whether the alignment with MDT was configured. Then, the gNB can then decide whether to pursue the alignment or not. If the alignment is still desired by the reconnecting gNB, this gNB can start an MDT session for the UE and start inserting the MDT session identifiers (Trace Reference and Trace Recording Session Reference) in the corresponding QoE measurement reports. 
Proposal 2-3: For QoE/RVQoE measurements for sessions carried via the MBS, the gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED needs to be informed about whether the UE was configured with the alignment between QoE and MDT measurements.

Area scope handling while the UE is in RRC_IDLE or RRC_INACTIVE
RAN3 received an LS from RAN2 in R3-233711 with the following question:
Q2) RAN2 would also like to ask SA4/SA5/RAN3 whether there is a problem if for UEs in RRC CONNECTED the network performs area scope checking (with Area Scope of QMC) and UE application also performs area scope checking (with LocationFilter) at the same time. It should be noted that area scope management for UEs in RRC CONNECTED in Rel-17 relies on the gNB releasing the QoE configuration when the UE moves out of the applicable area scope.
Correspondingly, the following was agreed at the RAN3#121 meeting:
When a UE is in the RRC_CONNECTED state, the area scope checking is done by the RAN, based on the Area Scope of QMC IE, in line with the current network behavior as specified in TS 38.413.
It is confirmed that when the UE is in RRC_IDLE or RRC_INACTIVE state, UE performs area scope checking.
We notice that a UE in RRC_INACTIVE or RRC_IDLE state may leave the area scope during the session. As mentioned earlier, in Rel-17, for measurements in RRC_CONNECTED state, it was agreed that the network can decide whether to stop the QoE measurements when the UE goes outside the area scope. To be consistent with this principle, the UE behaviour upon leaving the area scope should be controlled by the RAN to the extent possible, even when the UE is in RRC_INACTIVE or RRC_IDLE. In that respect, the RAN can 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, in case the UE leaves the area scope.
Proposal 2-4: The RAN node can send to the UE an indication of whether the UE should stop or continue ongoing QoE/RVQoE measurements in case the UE leaves the area scope while in RRC_IDLE and RRC_INACTIVE states.

Assistance information for handling of stored QoE reports
A TBC from RAN3#119-bis-e states:
FFS whether to support some selection policies to better report/discard reports in case of limited storage space
Meanwhile, RAN2 sent an LS to RAN3 in R3-235011, asking the following:
Q1: RAN2 would like to ask if the gNB can obtain assistance information based on which the gNB can configure the UE for the purpose of prioritizing some QoE reports over others?
Q2: If the answer to Q1 is “yes”, RAN2 would like to request RAN3 to provide details about this information.
If the UE, for whatever reason, is unable to continuously send the QoE reports to the network (e.g., due to the UE being in RRC_IDLE state), it is the configured reporting periodicity (i.e., the rate at which QoE reports will be stored in the UE) that determines how fast the UE buffer will fill up. Hence, the assistance information provided from the OAM to the UE should include reporting periodicity. To expose the reporting periodicity to the RAN, this information would need to be sent to the RAN outside the configuration XML file.	Comment by Vengat Krishnamoorthi: Suggestion to make it easier to read…’the rate at which QoE reports will be stored in the UE’
Proposal 2-5: Reply to RAN2 that the assistance information for discarding the QoE reports stored at the UE should include the QoE reporting periodicity.

Conclusion
This paper discusses QoE/RVQoE measurement support for MBS. The following is proposed:
Proposal 1-1: Define, as a separate IE, a new “MBS” indicator and include it into the existing NGAP/XnAP UE Application Layer Measurement Configuration Information IE. 
Proposal 1-2: A UE can be configured to perform QoE and/or RVQoE measurements:
· Per communication service type, e.g., only for broadcast or only for multicast.
· Per delivery method, i.e., for Point-to-Point and/or Point-to-Multipoint transmissions.
Proposal 1-3: A UE can indicate in the QoE and/or RVQoE reports:
· The communication service type used during the session (e.g., broadcast, multicast), whenever the service type changes.
· The delivery method used, i.e., Point-to-Point and/or Point-to-Multipoint.
Proposal 2-1: For QoE/RVQoE measurements for sessions carried via MBS, the gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED is provided with the Area Scope for QMC.
Proposal 2-2: RAN3 to decide whether QMC for MBS multicast mode is to be supported in Rel-18 or Rel-19.
Proposal 2-3: For QoE/RVQoE measurements for sessions carried via the MBS, the gNB serving the UE when the UE returns from RRC_IDLE to RRC_CONNECTED needs to be informed about whether the UE was configured with the alignment between QoE and MDT measurements.
Proposal 2-4: The RAN node can send to the UE an indication of whether the UE should stop or continue ongoing QoE/RVQoE measurements in case the UE leaves the area scope while in RRC_IDLE and RRC_INACTIVE states.
Proposal 2-5: Reply to RAN2 that the assistance information for discarding the QoE reports stored at the UE should include the QoE reporting periodicity.
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