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1. Introduction
In the last meetings, RAN3 reached some agreements on the MBS QoE configuration and reporting and QoE measurement under high speed scenario [1]. In this contribution, we will continue to discuss the remaining issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 MBS QoE measurement configuration
In the meeting of RAN3#119, RAN3 reached the following agreements：
Use the same set of parameters in QMC configuration for all RRC states.
RAN3 assumes that there is no need to request QoE measurements per UE RRC state.
WA: MBS service area can be expressed by QoE area scope IE, FFS on whether any enhancements of this IE are needed.

For the WA, we think it is still not clear. The issue is, whether the CN (for s-based)/OAM (for m-based) needs to send the MBS service area to gNB as an explicit IE.  In R17 QoE, gNB can decide whether to send the QoE measurement to RRC_CONNECTED UE based on the area scope in the QoE measurement. But for the QoE measurement for MBS service in RRC_IDLE/INACTIVE, gNB does not know where RRC_IDLE/INACTIVE UE is, and the current serving cell is not the cell where the UE started the MBS broadcast services. The gNB cannot use the MBS service area to decide whether to send the MBS broadcast QoE measurement to the RRC_CONNECTED UE. Therefore we think the MBS service area is not needed in NGAP. If the network want to limit the area scope of the MBS QoE, we think the OAM can configure the LocationFilter in the QoE configuration container as defined in SA4. The LocationFilter includes the cell list or geographic area. The MBS service area information includes the cell list and TAI lists. It seems OAM can use the locationFilter to indicate the area scope of the cells in MBS serviced area information.
In the last meeting, RAN2 sent one LS to SA4 about the area scope of MBS QoE measurement. And SA4 sent the reply LS [2].
	Question 1: Can information about the applicable area scope of a QoE configuration be provided to the application layer in the UE as part of the QoE configuration container? If it can, how is this information defined at the application layer, e.g. does it indicate applicable tracking area, applicable cells etc.?
SA4 reply: For QMC of 3GP-DASH Streaming, VR Streaming and MTSI, the area scope of a QoE configuration can be provided within the QoE configuration container and it can be indicated via the Location Filter, which can be a list of cell IDs and/or a geographic area expressed with one or more instances of polygonList and/or circularAreaList. Tracking area is not supported.
Question 2: Can the application layer know the UE location on the proper level (e.g. tracking area, cell) and use this information to decide whether to start QoE measurements when triggering conditions are met?
SA4 reply: The application layer can know the UE’s location on a proper level (e.g. cell ID, geographical coordinates). The QoE configuration is then evaluated by the client at the start of a QoE measurement and reporting session (“QoE session”) associated with a streaming session. This includes evaluation of any filtering criteria such as by geographical area or cell ID. When the trigger conditions are met, e.g. the UE is in the target area at the start of the session, the QoE session is started for QoE measurement and reporting.
As a reminder, SA4 specifications assume that 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, as mentioned in TS 26.247 and TS 26.114. As for AS layer filtering, SA4 assumes that the area scope filtering will not be based on GNSS locations and polygon/circular shapes, but rather on radio network parameters like Cell Id or Tracking Area. 



Based on the reply from SA4, we can see that SA4 specifications already provide a readily available solution for handling QoE measurement area scope for MBS broadcast services.
Observation 1: SA4 specifications already provide a readily available solution for handling QoE measurement area scope for MBS broadcast services.
Therefore we suggest that it is the application layer to handle the area scope and it is not needed to introduce the MBS service area as explicit IE over NGAP and Uu for QoE measurement for MBS service.
Proposal 1: For QoE measurement for MBS service, not need to introduce MBS service area as explicit IE over NGAP and Uu.
Another remaining issue is about the service type for the MBS QoE measurement. According to the reply LS [3] from SA4, currently there is no such thing as MBS specific metrics and the UE can only collect QoE metrics for services running over the MBS for which QoE specifications exist, e.g. 3GP-DAASH or VR streaming:
	If the contents of an MBS Application Service such as 3GP-DASH or VR Streaming is carried over an MBS session, the UE application layer can collect the QoE metrics for that service as defined in TS 26.247 and TS 26.118, respectively. As mentioned in previous LS S4-221289, there are no Rel-17 work and also no ongoing Rel-18 study or normative work on MBS QoE in SA4.



Observation 2: SA4 thinks the MBS is not a new service type.
Furthermore, UE will have different behaviors for MBS QoE measurement and other type QoE measurement. For example, AS of UE needs to save the MBS QoE measurements in RRC_IDLE. But for other type of QoE measurement, UE does not need to save the QoE measurement configuration. 
	RAN2#agreements:
Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE AS layer stores QoE configurations (except for QoE container) for MBS broadcast.


Therefore the AS of UE needs to know whether it is MBS QoE measurement. Therefore it is straightforward that the RAN inform UE whether it is MBS QoE measurement.
Proposal 2: Not need to introduce a new service type for MBS QoE measurement. Only need to introduce the MBS QoE measurement indication in the QoE measurement configuration of the existing service type in NGAP and Uu.
In the last meeting, some companies proposed to support the RAN Visible QoE measurement configuration and reporting for MBS.
	FFS whether to support RVQoE measurements in RRC_IDLE and RRC_INACTIVE


In the previous meetings, RAN3 had agreed to support the MBS QoE in RRC_IDLE/INACTIVE first.
Support MBS broadcast service INACTIVE/IDLE QoE first.
For the MBS QoE in RRC_IDLE/INACTIVE, we do not see the benefits of supporting the RAN Visible QoE measurement. In R17, the RAN Visible QoE measurement is used to optimize the scheduling. For the broadcast service, not sure if there is a need to optimize the scheduling. Also in R17, the UE sends the RAN Visible QoE measurement results to the network via the dedicated RRC message. If RRC_IDLE/INACTIVE UE triggers the RRC connection in order to report the RAN Visible QoE measurement results, it will increase the Uu signalling overload. In addition, RAN2 had agreed that the UE does not trigger the RRC setup/resume just for the sake of reporting QoE.
	1: UE can be configured to do QoE measurements for MBS broadcast in all RRC states.
As a baseline, UE does not tigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.



Proposal 3: No need to support the RAN Visible QoE measurement for MBS service in RRC_IDLE/INACTIVE state
In the last meeting, RAN3 also has the following remaining issue.
	FFS whether new gNB can re-configure MBS BC QoE


In R17, RAN3 and RAN2 think it is not need to support the modification of QoE container configuration.
	Agreements in RAN3#114:
· There is no need to introduce QoE measurement configuration modification procedure over NG
Agreements in RAN2#114:
· RAN2 assumes that QoE configuration modification does not need to be supported from RAN2 signalling point of view (in RRC), and send LS to SA5/SA4 to confirm the assumption. 
Agreements in SA5(Reply LS S5-214520):
· SA5: SA5 does not specify the modification procedure for QMC so far (in UTRAN and LTE), existing deactivation and activation procedures could be used to modify the QMC. If RAN2 agree to consider QMC modification scenario, then whether modification of QMC is needed for NR in SA5 or not may require further study.



 RAN2 only supports the modification of RAN Visible QoE configuration in Rel-17. According to the above discussion, there is no need to support the RAN visible QoE measurement in RRC_IDLE/INACTIVE. Therefore we think new gNB does not need to reconfigure the MBS QoE measurement.
Proposal 4: New gNB does not need to reconfigure the MBS QoE measurement.
2.2 MBS QoE measurement reporting
In the last meeting, RAN3 has the following agreement and remaining issues:
	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)



In our understanding, we think the following information is not needed in the new gNB based on the following reasons.
· Configuration container and service type: The old gNB has sent the configuration container and service type to UE and UE has stored these information. Also according to our previous proposals, the network will not modify these information. Therefore the container of QoE measurement configuration and service type are not needed in the new gNB.
· Area scope of QMC: According to our previous proposals, the area scope of MBS QMC is configured in the container and it is UE to check the area scope. Therefore the new gNB does not need to know the area scope.
· Slice information: In Rel-17, the slice information is introduced as area scope of QoE measurement and the gNB can decide whether to send the configuration container to UE based on the slice information. Therefore the new gNB does not need to know the slice information as for the area scope.
· RAN visible QoE information: According to our previous proposals, the RAN visible QoE information is not needed in the MBS QoE measurement.  
Also we think the following information is needed in the new gNB.
· QoE measurement type (signalling based, management based): The new gNB can use it to avoid the overriding of signalling based QoE by the management based QoE. It is the same to the issue of R17 logged MDT overwriting.
· Measurement Configuration Application Layer ID (RRC level ID):  According to current design of ASN.1 in the Uu RRC message, the measConfigAppLayerId is mandatory in the configuration and reporting. We think reuse the existing design is simpler. The network will configure and receive the measConfigAppLayerId in MBS QoE measurement. Therefore the new gNB needs to know the measConfigAppLayerId configured by the old gNB in order to avoid the alignment of the same ID for different QoE measurements.
· MDT alignment information: In R17 QoE, the gNB includes the MDT session identifiers (Trace Reference and Trace Recording Session Reference) to the corresponding QoE report. For the QoE measurement for MBS service, the new gNB does not have the context of QoE measurement. The issue is how the new gNB knows whether the alignment is needed or not. Therefore we suggest the QoE measurement configuration sent to the UE includes the alignment indication and the UE reports the alignment indication to the new gNB. Then the new gNB knows the alignment is needed and includes MDT session identifier to the corresponding QoE reporting.
Proposal 5: The new gNB needs to know the QoE measurement type, measurement configuration application layer id and MDT alignment information. The configuration container, service type, area scope, slice information and RAN visible QoE information are not needed.
In the last meetings, RAN3 discussed two options on how the new gNB know the above information.
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. 
In the following, we will analysis which option is better for the new gNB to get the above information.
· For QoE reference and MCE IP address, we think these information are used for the QoE reporting. In R17 QoE, the target node can find the MCE IP based on the measConfigAppLayerId received from the UE and the mapping relation between the QoE reference ID/MCE IP address and the measConfigAppLayerId received from the source node. For the MBS broadcast QoE measurement, since the serving gNB will release the UE context after the UE enters the RRC_IDLE state and will not send the mapping relation between the QoE reference ID and MCE IP address to the new node.
· In option 1, the AMF needs to store the MCE IP address, QoE reference and measConfigAppLayerId of each QoE measurement. It has impact on SA2 and RAN3 as well, we need to consider the case of AMF changes. It is the same to the issue of R17 MDT overwriting. The CN-based solution is complex.
· In option 2, we could just reuse the same mechanism as specified for logged MDT, i.e. OAM configures the mapping between MCE ID and MCE IP address to all the RAN nodes, MCE ID is also configured to UE as part of configuration info and included in the report message, target node will know where to forward the received report, and retrieval procedure is not needed.  
· In the last meetings, some companies had the following concerns on the option 2:
· Some companies have concern on the overload of including the QoE reference in each QoE reporting. In our understanding, RAN3 or RAN2 can use some solution to reduce this overload. For example, the UE only need to send the QoE reference of each measurement in the first reporting in each connection. After that the UE only need to send the application layer measurement ID.
· Some companies have concern on the security on sending the MCE ID. We would like to highlight that sending a “MCE ID” does not have the security issue. It is designed as same as the TCE ID in logged MDT.
· For the type of QoE measurement, the node can use it to avoid the overriding of signalling based QoE by the management based QoE. It is the same to the issue of R17 logged MDT overwriting. RAN3 has spent much time to discuss the CN-based solution for the MDT overwriting. In the end, RAN3 thinks the CN-based solution is complex and decides to use the UE-based solution. In the UE-based solution, the source node sends the type of logged MDT, i.e. the signalling based logged MDT or management based logged MDT to UE and then UE sends the type of logged MDT to the new node in RRCSetupComplete and RRCResumeComplete messages. Therefore the new node can use it to avoid the overriding. In our understanding, we can use the same solution as in logged MDT. 
· Measurement Configuration Application Layer ID: It is allocated by gNB. It is straightforward that the new gNB retrieve this information via UE as other information. Otherwise CN needs to store this AS information. It also increase the complexity of CN.
· MDT alignment information: In option 1, CN need to store the logged MDT information and the alignment information. It will break the rule in R17. It will also increase the complexity of CN.
Proposal 6: Use the UE-based solution to handle the MBS broadcast QoE measurement at new gNB when UE was in RRC_IDLE.
Proposal 7: Include the QoE reference, MCE ID, Measurement Configuration Application Layer ID and the MDT alignment information in the MBS broadcast QoE configuration and reporting as explicit IEs in Uu. 
Proposal 8: Include the type of QoE measurement in the MBS broadcast QoE configuration as explicit IEs in Uu. UE sends the type of QoE measurement in the RRCSetupComplete and RRCResumeComplete messages as explicit IEs in Uu. 
In R17, gNB sends the QoE reference together with the QoE reporting container to MCE. In legacy QoE reporting container, the UE can include the QoE reference in the reporting container if the QoE reference is included in the configuration container. Therefore the QoE reference in the reporting container depends on the QoE configuration container. In our understanding, the MCE needs to know which QoE measurement object the measurement result is responding to. We suggest gNB sends the QoE reference together with the QoE reporting container to MCE.
Proposal 9: gNB adds QoE reference as an explicit IE in QoE report to MCE
In the last meeting, RAN3 has the following agreements and remaining issues.
The RRC state info when UE collects the uploaded QoE data shall not be reported in QoE report for MBS BC. MBS MC can be discussed later.
In Rel-17, UE can receive data of MBS broadcast session in RRC_IDLE/INACTIVE and RRC_CONNECTED. RAN3 has agreed that UE does not need to include the RRC state in QoE reporting for MBS BC. In Rel-17, UE can receive data of MBS multicast session only in RRC_CONNECTED state. In Rel-18, RAN3 and RAN2 has agreed to support the receiving of MBS multicast session in RRC_INACTIVE. The details are under discussion. RAN3 still has not agreed whether MBS multicast QoE measurement is supported. But in our understanding, even if the MBS multicast QoE measurement is supported, the RRC state is not needed to be included in the QoE reporting as in MBS broadcast QoE reporting. Also we have concerns on what the OAM can do with this information. In additional, we think it is difficult for the UE to indicate the RRC state in the QoE report. The application layer of UE will not realize RRC states, Only the AS layer can know the RRC state. RAN2 is still discussing which layer will store the broadcast QoE result when UE is in RRC_IDLE/INACTIVE. If it is the application layer to store the QoE results, it is difficult for the AS to add the RRC state for each QoE report because the AS does not know when the QoE results is generated. Even if it is the AS to store the QoE results, it is also difficult for the AS to add the RRC state for each QoE report because the RRC state may be changed within a report periodicity.
Proposal 10: UE does not need to indicate the RRC state in the QoE report of MBS multicast QoE measurement. 
2.3 Alignment of logged MDT measurement and QoE reporting
In R17 QoE, RAN3 discussed and specified the alignment of immediate MDT and QoE results.
	[bookmark: _Toc100782297]21.5	Alignment of MDT and QoE Measurements
Radio-related measurements may be collected via immediate MDT for all types of supported services for the purpose of QoE analysis. The MCE/TCE performs the correlation of the immediate MDT results and the QoE measurement results collected at the same UE.
The following is supported:
-	Alignment between a signalling-based QoE measurement and a signalling-based MDT measurement. In this case, the signalling-based QoE configuration sent to the NG-RAN node includes the NG-RAN Trace ID of the signalling-based MDT measurement.
-	Alignment between a management-based QoE measurement and a management-based MDT measurement.
The UE configured for QoE measurements can send to the NG-RAN node a Session Start Indication or a Session End Indication to inform the NG-RAN node about the start or the end of a session of configured QoE measurements. The NG-RAN node can activate the MDT measurements that are to be aligned with the QoE measurements performed by the UE upon/after receiving the Session Start Indication from the UE. The NG-RAN node may activate the MDT measurements upon/after receiving the MDT activation message from OAM. The NG-RAN node can deactivate the aligned MDT measurements according to OAM command which may, e.g., be triggered by the Session End Indication.
The NG-RAN node includes time stamp information to the QoE reports to enable the correlation of corresponding measurement results of MDT and QoE at the MCE/TCE. In addition, the NG-RAN node includes the MDT session identifiers (Trace Reference and Trace Recording Session Reference) to the corresponding QoE report.


According to the objective of R18 QoE WID, RAN3 also needs to discuss the alignment of QoE measurement and radio measurement for MBS service.
In R16, NR has specified the logged MDT to collect the radio measurement result for the RRC_IDLE/RRC_INACTIVE UE. The logged MDT also includes the signaling based logged MDT and management based logged MDT. In R17 QoE, the QoE measurement request from the CN/OAM includes the alignment requirement including the MDT trace ID. In our understanding, the same principles can be used.
Proposal 11: Support the alignment between a signalling-based QoE measurement for MBS service and a signalling-based logged MDT measurement, and the alignment between a management-based QoE measurement for MBS service and a management-based logged MDT measurement.
Proposal 12: The request of QoE measurement for MBS service from CN/OAM includes the alignment requirement.
In R17 QoE, the MCE/TCE performs the correlation of the immediate MDT results and the QoE measurement results collected at the same UE. In our understanding, the QoE measurement for MBS service can also use the same principle. It is the MCE/TCE performs the correlation.
Proposal 13: The MCE/TCE performs the correlation of the logged MDT results and the QoE measurement results for MBS service collected at the same UE.
In R17 QoE, the gNB includes time stamp information to the QoE reports and includes time stamp information to the immediate MDT results to enable the correlation of corresponding measurement results of MDT and QoE at the MCE/TCE.
In R16 logged MDT, the UE includes the time stamp information to the logged MDT results. Also according to above discussion of broadcast QoE reporting, the UE reports the QoE results only after entering the RRC_CONNECTED. Therefore it is not suitable for the gNB to include the time stamp information to the QoE reports. We suggest the UE include the time stamp information to the QoE reports.
Proposal 14: UE includes the time stamp information in the QoE measurement reports for MBS service.
In summary, we propose the following procedures.
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Figure 2 General propocedure for the alignment of QoE measurement for MBS service and logged MDT

2.4 QoE measurement in high mobility scenario
According to the discussion in the previous meetings, most of companies think there is no need to have enhancements for the QoE measurement in high mobility scenario. In the online discussion, it is suggested to focus on HSDN cells and to discuss whether a “HSDN wide indication” is needed in the area scope of QoE configuration received from OAM to gNB. The motivation is that NG-RAN or UE starts the QoE measurement when UE is served by the HSDN cells. In this case, the assumption is that the NG-RAN or UE know which cells are HSDN cells. In our understanding, the HSDN cells are configured by the OAM. Therefore, the OAM knows which cells are HSDN cells. In order to collect the QoE results only in these HSDN cells, the OAM can configure special QoE measurements identified by special QoE references and only sends these QoE measurement configurations to these cells, as management based QoE measurement. In this case, the NG-RAN can just configure QoE measurements for UEs in these cells. During the mobility case, UEs can continue the QoE measurement according to the design in R17. With this logic, we think R17 management based QoE mechanism can be used to collect the QoE results, and no impacts are foreseen to RAN3 and RAN2.
Proposal 15: No need to add the “HSDN wide indication” in the area scope of QoE measurement configuration received from OAM.
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Based on the discussion in this paper, we propose the following observations and proposals:
Observation 1: SA4 specifications already provide a readily available solution for handling QoE measurement area scope for MBS broadcast services.
Observation 2: SA4 thinks the MBS is not a new service type.
Proposal 1: For QoE measurement for MBS service, not need to introduce MBS service area as explicit IE over NGAP and Uu.
Proposal 2: [bookmark: _GoBack]Not need to introduce a new service type for MBS QoE measurement. Only need to introduce the MBS QoE measurement indication in the QoE measurement configuration of the existing service type in NGAP and Uu.
Proposal 3: No need to support the RAN Visible QoE measurement for MBS service in RRC_IDLE/INACTIVE state
Proposal 4: New gNB does not need to reconfigure the MBS QoE measurement
Proposal 5: The new gNB needs to know the QoE measurement type, measurement configuration application layer id and MDT alignment information. The configuration container, service type, area scope, slice information and RAN visible QoE information are not needed.
Proposal 6: Use the UE-based solution to handle the MBS broadcast QoE measurement at new gNB when UE was in RRC_IDLE.
Proposal 7: Include the QoE reference, MCE ID and Measurement Configuration Application Layer ID in the MBS broadcast QoE configuration and reporting as explicit IEs in Uu. 
Proposal 8: Include the type of QoE measurement and the MDT alignment information in the MBS broadcast QoE configuration as explicit IEs in Uu. UE sends the type of QoE measurement and the MDT alignment information in the RRCSetupComplete and RRCResumeComplete messages as explicit IEs in Uu. 
Proposal 9: gNB adds QoE reference as an explicit IE in QoE report to MCE
Proposal 10: UE does not need to indicate the RRC state in the QoE report of MBS multicast QoE measurement. 
Proposal 11: Support the alignment between a signalling-based QoE measurement for MBS service and a signalling-based logged MDT measurement, and the alignment between a management-based QoE measurement for MBS service and a management-based logged MDT measurement.
Proposal 12: The request of QoE measurement for MBS service from CN/OAM includes the alignment requirement.
Proposal 13: The MCE/TCE performs the correlation of the logged MDT results and the QoE measurement results for MBS service collected at the same UE.
Proposal 14: UE includes the time stamp information in the QoE measurement reports for MBS service.
Proposal 15: No need to add the “HSDN wide indication” in the area scope of QoE measurement configuration received from OAM.
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