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

Discussion
The following issues are discussed:
· MBS-specific QoE configuration and reporting parameters.
· QoE measurement configuration information to be stored while the UE is in RRC_IDLE state.
· Area scope handling while a UE is in the RRC_IDLE or RRC_INACTIVE state.

MBS-specific QoE configuration and reporting parameters
The following TBC was captured in RAN3#117-bis-e meeting 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 MBS Session ID, RAN3 sent an LS to SA4 from the RAN3#118 meeting, asking whether the UE application layer is aware of the MBS Session ID. SA4 replied in R3-230786, stating that the MBS Session ID is visible by the UE’s application layer, and that the existing 3GP-DASH and VR Streaming metrics defined in TS 26.247 and TS 26.118 can be collected per MBS Session ID. If QoE measurements for MBS are wanted, the scope of such measurements will concern certain MBS session(s). Therefore, to allow the gNB to set up the QoE/RVQoE measurements, the MBS Session ID(s) needs to be included in the QoE configuration sent from the OAM (directly or via the CN) to the gNB. Regarding the reporting, the MCE (for the case of QoE) and the gNB (for the case of RVQoE) need to know at least the MBS Session subject to the measurements. This can be achieved by including the MBS Session ID in the QoE and RVQoE reports. 
Proposal 1: A UE can be configured to perform QoE and/or RVQoE measurements for certain MBS Session ID(s), and to include in the QoE/RVQoE report the session ID of the MBS Session that was subject to QoE/RVQoE measurements.
The RAN3#118 meeting notes contain the following WA:
WA: MBS service area can be expressed by QoE area scope IE, FFS on whether any enhancements of this IE are needed.
An MBS service area corresponds to the geographical area in which an MBS service is available. In NGAP, the MBS service area information is encoded as follows:
====================Start of excerpt from TS 38.413====================
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This IE contains MBS service area information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI
	M
	
	9.3.1.7
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>TAI 
	M
	
	9.3.3.11 
	


=====================End of excerpt from TS 38.413=====================
In our understanding the existing Area Scope of QMC CHOICE structure cannot be used to mimic an MBS service area for several reasons:
· In the existing Area Scope of QMC CHOICE structure, the cell list and TAI list cannot be present at the same time, while, in the MBS Service Area Information IE shown above, they can be present simultaneously (they are both optional).
· The MBS service area may contain up to 8192 cells and/or 1024 TAIs, while the existing Area Scope of QMC CHOICE structure can contain either up to 32 cells or up to 8 TAIs. This disparity is prohibitively large.
· There is no guarantee that the MBS service area and the QoE area scope will have complete or partial overlap, and we think that the QoE support for MBS should allow to collect QoE measurements for a session that is initially delivered via MBS, for which the delivery continues via unicast (when a UE leaves an MBS service area), as long as the UE remains within the QoE area scope. 
Observation 1: The existing Area Scope of QMC CHOICE structure cannot mimic an MBS service area.
Based on the above, we propose that the NGAP/XnAP Area Scope of QMC CHOICE structure is extended to include an additional alternative - the existing MBS Service Area Information IE. 
Proposal 2: Extend the XnAP and NGAP Area Scope of QMC CHOICE structure to include the existing MBS Service Area Information IE.
In addition to the above, the following MBS-specific features also have an impact on QoE and RVQoE measurement results, and should be considered for QoE measurement configuration and reporting:
· The MBS mode used: broadcast, unicast or multicast.
· Whether Point-to-Point and/or Point-to-Multipoint transmissions were used.
With respect to the proposal to include the MBS mode indication in RVQoE reports, some companies argued that the fact that the MRB was used is a sufficient indication of the MBS mode to the RAN. We second this statement, but we also note that we still need information in the QoE and RVQoE measurement configuration sent to the UE, to indicate in which MBS mode(s) the measurement shall be done.
Proposal 3: A UE can be configured to perform QoE and/or RVQoE measurements:
· For specific MBS modes, e.g., Broadcast.
· For Point-to-Point and/or Point-to-Multipoint transmissions.
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 were used.
The MBS mode may change in-between two RVQoE report transmissions. Given that the RVQoE report may contain buffer level list, the MBS mode indication should be included in an RVQoE report with the same frequency as the buffer level values, so that the two can be correlated.
Proposal 5: For each buffer level value included in an RVQoE report, an indication of MBS mode used when the value was collected can be included in the report as well.

QoE measurement configuration information to be stored while a UE is in the RRC_IDLE state.
The RAN3#119 meeting notes capture the following agreements and TBCs:
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
RAN3 shall discuss which of other QoE configuration info for MBS BC QoE shall be available in the new gNB.
· Measurement Configuration Application Layer ID (RRC level ID)
· Service Type
· Container for Application Layer Measurement Configuration (config container)
· MDT Alignment Information
· Area Scope of QMC (area scope)
· S-NSSAI Information (slicing info)
· RVQoE Information
· QoE measurement type (signalling based, management based)
According to the above agreements, RAN3 should focus on determining what information needs to be provided to the new gNB. 
Regarding mobility support for QoE, the following principle was established in Rel-17:
· For mobility of UEs in RRC_CONNECTED, during the handover preparation, the new (target) gNB receives information that allows maintaining the QoE measurements, the QoE reporting, and alignment with MDT. 
· For mobility of UEs in RRC_INACTIVE, during the UE context retrieval, the new gNB receives information enabling the new gNB to maintain the QoE measurements, the QoE reporting, and alignment with MDT. 
In our understanding, the information provided to the gNB that serves a UE after the transitions fron RRC_IDLE to RRC_CONNECTED should enable the gNB to maintain the QoE measurements, the QoE reporting, and alignment with MDT.
To ensure that the QoE measurements and QoE reporting can continue when the UE is served by the new gNB, in addition to the QoE reference and the MCE related information, the new gNB needs to be aware of the following information:
· Service type.
· Area scope.
· Slice scope.
· RRC ID.
To ensure that the new gNB will not replace an ongoing s-based QoE with a new m-based QoE, the new gNB needs to be aware of the following information:
· QoE measurement status. 
· Measurement type (s-based or m-based).
To ensure that alignment between MDT and QoE can continue in the new gNB, the MDT alignment information needs to be provided to the new gNB.
There is no need to pass the XML file containing the legacy QoE configuration, since this is known by the UE, and the new gNB cannot read it anyway. 
Regarding RVQoE measurements, in the Rel-17 solution:
· For mobility of UEs in RRC_CONNECTED, the Available RAN Visible QoE Metrics IE is passed from the source gNB to the target gNB in case of s-based QoE measurements (for Xn handover in the HANDOVER REQUEST). 
· For mobility of UEs in RRC_INACTIVE, the Available RAN Visible QoE Metrics IE is passed from the old gNB to the new gNB in case of s-based QoE (in the RETRIEVE UE CONTEXT RESPONSE).
So, there already exists an established principle, according to which the new gNB is made aware of the available RVQoE metrics. To maintain the same principle in case of a UE returning from RRC_IDLE to RRC_CONNECTED, the new gNB needs to be informed about the available RVQoE metrics. 
Proposal 6: The RAN node serving the UE performing MBS QoE measurements when the UE returns from RRC_IDLE to RRC_CONNECTED needs to be provided with the following information:
· Service type.
· Area scope of QMC (area scope).
· S-NSSAI information (slicing info).
· Measurement Configuration Application Layer ID (RRC ID).
· QoE measurement type (signalling based, management based).
· QoE measurement status.
· MDT alignment information.
· The available RAN Visible QoE metrics.
One of the FFSs from RAN3#119 states:
FFS whether new gNB can re-configure MBS BC QoE
In our view, the new gNB can indeed perform certain modifications on the existing MBS BS QoE configuration. For example, the new gNB can interrupt the MDT Alignment, release the QoE configuration, replace an ongoing m-based QoE configuration with a new s-based QoE, configure RVQoE using some or all the available RVQoE metrics and change the RVQoE reporting periodicity, regardless of the configuration at the old gNB. All the above is possible if the new gNB receives the information proposed above.
Area scope handling while the UE is in RRC_IDLE or RRC_INACTIVE state
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.
RAN3 received the reply LS from SA4 in R3-230787, related to QoE measurements in RRC IDLE/INACTIVE states. The LS states:
· “the area scope of a QoE configuration can be provided within the QoE configuration container via the LocationFilter”
· “the LocationFilter can only be included in the QoE configuration container, if geographical filtering is not handled on the network side, i.e. to avoid otherwise redundant location filtering at network and UE sides”. 
Regarding the second point, we note that TS 26.247 and TS 26.114 state the following: 
“if geographical filtering is handled on the network side (i.e. the QoE reporting is turned on/off by the network depending on the QoE location), no LocationFilter should be specified in the QoE configuration, as this would mean two consecutive filterings”
The “QoE reporting is turned on/off by the network” means that the RAN sets up/releases the SRB4, and the QoE reports are delivered via control plane.
In summary, it is not allowed to use “QoE reporting turned on/off by the network”, and “LocationFilter” at the same time.
Observation 2: When QoE reporting is turned on/off by the network, the LocationFilter cannot be used.
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 7: 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.

Conclusion
This paper discusses QoE/RVQoE measurement support for MBS. The following is observed and proposed:
Proposal 1: A UE can be configured to perform QoE and/or RVQoE measurements for certain MBS Session ID(s), and to include in the QoE/RVQoE report the session ID of the MBS Session that was subject to QoE/RVQoE measurements.
Observation 1: The existing Area Scope of QMC CHOICE structure cannot mimic an MBS service area.
Proposal 2: Extend the XnAP and NGAP Area Scope of QMC CHOICE structure to include the existing MBS Service Area Information IE.
Proposal 3: A UE can be configured to perform QoE and/or RVQoE measurements:
· For specific MBS modes, e.g., Broadcast.
· For Point-to-Point and/or Point-to-Multipoint transmissions.
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 were used.
Proposal 5: For each buffer level value included in an RVQoE report, an indication of MBS mode used when the value was collected can be included in the report as well.
Proposal 6: The RAN node serving the UE performing MBS QoE measurements when the UE returns from RRC_IDLE to RRC_CONNECTED needs to be provided with the following information:
· Service type.
· Area scope of QMC (area scope).
· S-NSSAI information (slicing info).
· Measurement Configuration Application Layer ID (RRC ID).
· QoE measurement type (signalling based, management based).
· QoE measurement status.
· MDT alignment information.
· The available RAN Visible QoE metrics.
Observation 2: When QoE reporting is turned on/off by the network, the LocationFilter cannot be used.
Proposal 7: 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.
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