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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
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 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: A UE can be configured to perform QoE and/or RVQoE measurements:
· Per communication service type, e.g., only broadcast or only multicast.
· Per delivery method, i.e., Point-to-Point and/or Point-to-Multipoint.
Proposal 2: A UE can indicate in the QoE and/or RVQoE reports:
· The communication service type used during the session (e.g., broadcast or unicast).
· The delivery method used, i.e., Point-to-Point and/or Point-to-Multipoint.
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. We also note that we still need information in the QoE and RVQoE measurement configuration sent to the UE, to indicate the measurements shall be collected for broadcast, multicast, or both.
The communication service type may change in-between two RVQoE report transmissions. Given that the RVQoE report may contain a buffer level list, an indication of the communication service type should be included in an RVQoE report for every buffer level value, so that the two can be correlated.
Proposal 3: For each buffer level value included in an RVQoE report, include an indication of the communication service type used when the buffer value was collected.

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.
· Other related issues.
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, RAN3 agreed to first discuss the information that needs to be provided to the reconnecting gNB. 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.
Nevertheless, the list of necessary parameters is by no means complete - some additional parameters need to be provided as well. The solution needs to be aligned with Rel-17 principles referring to QMC continuity upon mobility, namely:
· According to the Rel-17 specifications, for mobility of UEs in RRC_CONNECTED, during the handover preparation, the new (target) gNB receives information that allows maintaining the QoE/RVQoE measurements, the QoE reporting, and the alignment with MDT measurements. 
· According to the Rel-17 specifications, for mobility of UEs in RRC_INACTIVE, during the UE context retrieval, the new (reconnecting) gNB receives information enabling the new gNB to maintain the QoE/RVQoE measurements, the QoE reporting, and the alignment with MDT measurements. 
In other words, to maintain the alignment 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. To ensure that, some additional information needs to be provided to the reconnecting gNB, in addition to previous agreements.
· Measurement status indication: To ensure that an s-based QoE ongoing at the UE will not be replaced with a new m-based QoE measurement, the reconnecting gNB needs to be aware of the QoE measurement status (in addition to the, already agreed, indication of QoE measurement type). 
· Service type indication, Area scope, MDT alignment information: This is basic QMC configuration information. Without this information, the reconnecting gNB would not be able to perform area/slice scope checking and would not be able to support the alignment with MDT measurements. Failure to provide this information to the reconnecting gNB not only contradicts the WID objective of QoE measurement continuity across RRC states, but also contradicts the legacy QMC framework, in which the gNB serving the UE needs to be aware of service type, and is responsible for area/slice scope checking.
· Available RVQoE metrics indication: In the Rel-17 solution, the XnAP Available RAN Visible QoE Metrics IE is passed from the source/old gNB to the target/new gNB in case of s-based QoE measurements (in the HANDOVER REQUEST/RETRIEVE UE CONTEXT RESPONSE XnAP messages). Contrary to what some companies argued, this information is not for the purpose of pursuing RVQoE measurements in RRC_IDLE, but rather to ensure that, when the UE returns to RRC_CONNECTED, the reconnecting gNB has the possibility to pursue RVQoE measurements. Otherwise, the legacy principle of measurement continuity is violated.
Proposal 4: 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 following information:
· The QoE measurement status.
· The service type indication.
· The Area scope of QMC.
· The MDT alignment information.
· The indication of available RVQoE metrics.
Once the full list of parameters to be provided to the reconnecting gNB is agreed, RAN3 ultimately needs to select between the UE-based and CN-based solution for providing such parameters. In either case, we think that this type of decision requires coordination with other WGs.
· For instance, in case RAN3 decides to assume the UE-based solution, an LS needs to be sent asking SA3 to confirm whether it is acceptable to store at the UE the information currently only available at the network side, and, if not, what are the possible workarounds. In this respect, looking at the list of already agreed parameters, the MCE information is currently not available at the UE side. It has been proposed previously that such information could be the MCE IP address, or, alternatively, an MCE ID. Whether it is acceptable to store one or the other at the UE needs to be verified with SA3. In addition, since an “MCE ID” does not formally exist yet, an LS needs should be sent to SA5, asking whether the MCE ID can be supported.
· To understand if a CN-based solution can be adopted, RAN3 needs to send an LS asking SA2 to confirm the feasibility of the CN storing the information on behalf of the gNB that released the UE to RRC_IDLE, which the CN would later return to the reconnecting gNB.
Proposal 5: After RAN3 determines the information that needs to be available at the reconnecting gNB:
· Send an LS asking SA3 whether it is acceptable to store such information at the UE side.
· Send an LS asking SA2 whether the CN can store such information and later return the information to the reconnecting gNB.
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.
The proposal represents a major deviation from the legacy framework, where area scope is handled by means of Area Scope for QMC IE. Nevertheless, no tangible technical motivation for introducing an additional area scope handling mechanism by means of checking the LocationFilter on the Application layer, has been provided. On the contrary, there are quite a few reasons speaking against the proposal.
First, the proposal contradicts a RAN3 agreement from RAN3#117-e meeting that states the following:
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.
With respect to the agreement, RAN3 has never agreed to introduce any enhancements on top of the baseline Rel-17 mechanism, meaning that the baseline mechanism, which uses the Area Scope for QMC IE for area scope handing, is assumed to be used.
Second, 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”. 
To further clarify, we quote TS 26.247 and TS 26.114: 
“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”
When “QoE reporting is turned on/off by the network” is used, the RAN is responsible for sending the QoE configuration to the UE and for retrieving the QoE reports via the control plane. The TS 26.247 and TS 26.114 clearly state that it is not allowed to use “geographical filtering on the network side”, and “LocationFilter” at the same time.
Observation: According to TS 26.114 and TS 26.247, when the RAN is responsible for sending the QoE configuration to the UE and for receiving QoE reports from the UE using control plane resources, the LocationFilter cannot be used.
Third, even if it would be possible for the UE to receive the LocationFilter, this can be indicated in terms of polygons or circular areas, which have nothing to do with the structure used for the area scope handled by the RAN (cells and TAs). To make a proper area scope check (that is consistent across all RRC states) the cells or TAIs would have to be “mapped” to the polygon or the circular area representing the LocationFilter (and vice versa), which requires additional communication between UE AS and UE application layer.
To overcome the second and the third issue above, RAN2 is asking SA4/SA5 to remove the restriction on parallel area scope checking and to enhance the LocationFilter so that it can support a list of TAIs and PLMNs. We think that this is an unnecessary effort – instead, area scope checking can be done on the UE AS layer, reusing the design of the existing Area Scope for QMC IE, mirrored in RRC.  
Proposal 6: Answer to RAN2 that LocationFilter should not be used for area scope checking and that area scope checking should be handled at the UE AS, by reusing the design of the existing Area Scope for QMC IE.
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 network to the extent possible, even when the UE is in RRC_INACTIVE or RRC_IDLE. To comply with the principle above, 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 7: 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.
Other related issues
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
As indicated by SA5 in the reply LS in R3-231120, some selection policies from consumers of QoE could be considered. In our view, the assistance information should be based on properties of the consumer, or on properties of the reporting. For example, one consumer property can be its loop cycle, i.e., the time it takes for the consumer to collect reports, analyse them, and take appropriate action. If there are two consumers that receive QoE reports, one with a relatively “short” loop cycle (e.g., 1 minute), and the other one with a relatively “long” loop cycle (e.g., 1 hour), perhaps the UE can store all the reports for the configuration with the long loop cycle and discard some the reports for the configuration with a short loop cycle.
Another type of consumer property can be a reporting characteristic expected from the consumer, for example the number of reports that are expected, or the size of QoE reports.
Proposal 8: The selection policies for discarding reports in case of limited storage space at the UE can be based on:
· The loop cycle (e.g., “long”, “short”) of the reporting. 
· The reporting characteristics (e.g., “expected number of reports”, “expected report size”).

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:
· Per communication service type, e.g., only broadcast or only multicast.
· Per delivery method, i.e., Point-to-Point and/or Point-to-Multipoint.
Proposal 2: A UE can indicate in the QoE and/or RVQoE reports:
· The communication service type used during the session (e.g., broadcast or unicast).
· The delivery method used, i.e., Point-to-Point and/or Point-to-Multipoint.
Proposal 3: For each buffer level value included in an RVQoE report, include an indication of the communication service type used when the buffer value was collected.
Proposal 4: 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 following information:
· The QoE measurement status.
· The service type indication.
· The Area scope of QMC.
· The MDT alignment information.
· The indication of available RVQoE metrics.
Proposal 5: After RAN3 determines the information that needs to be available at the reconnecting gNB:
· Send an LS asking SA3 whether it is acceptable to store such information at the UE side.
· Send an LS asking SA2 whether the CN can store such information and later return the information to the reconnecting gNB.
Observation: According to TS 26.114 and TS 26.247, when the RAN is responsible for sending the QoE configuration to the UE and for receiving QoE reports from the UE using control plane resources, the LocationFilter cannot be used.
Proposal 6: Answer to RAN2 that LocationFilter should not be used for area scope checking and that area scope checking should be handled at the UE AS, by reusing the design of the existing Area Scope for QMC IE.
Proposal 7: 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 8: The selection policies for discarding reports in case of limited storage space at the UE can be based on:
· The loop cycle (e.g., “long”, “short”) of the reporting. 
· The reporting characteristics (e.g., “expected number of reports”, “expected report size”).
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