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1	Introduction 
In last meeting, some agreements on QoE measurement in IDLE and INACTIVE state have been made in RAN2 [1] and RAN3 [2] as below.
	RAN2 Agreements:
· 1: Rel-18 QoE configuration can be provided to UE as in Rel-17 (RRCreconfiguration, RRCresume). 
· FFS if RRCRelease can be used – proponents should provide detailed proposals on what is in RRCRelease, why it is needed, how to handle RRCReconfiguration + RRCRelease together.
· RAN2 thinks existing paging can be used to bring UE to CONNECTED, where NW can release QoE configuration. This requires no specification changes.
· 5: If UE moves outside of area scope for QoE configuration, UE keeps the QoE configurations and does not start new QoE sessions.
· 8: If the AS layer buffer is full, RAN2 thinks AS layer should discard the QoE data. Can revisit this if SA5 LS reply indicates something that would create issues with this.
· FFS what the minimum AS layer buffer size (at least 64 kBytes, can consider whether larger value is used in UE capability discussions). 
· 2: 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.  FFS what exactly AS layer stores
· 3: Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE APP layer should store QoE configurations (at least QoE container) for MBS broadcast. FFS what exactly is sent to AL.



	RAN3 agreement:	
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.
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)
FFS whether to support RVQoE measurements in RRC_IDLE and RRC_INACTIVE
FFS whether new gNB can re-configure MBS BC QoE



Meanwhile, there are several FFS left and some other issues, such as area scope handling for MBS QoE and the how long will UE retain the QoE configuration, need to be discussed further. In this paper, we will provide our views on the remaining issues. 
[bookmark: _Ref178064866]2	Discussion 
2.1	QoE configuration 
2.1.1 UE-based or CN-based
Unlike the Streaming service, MTSI service and NR service in Rel-17, UE can receices teh MBS broadcast service in any RRC states. When UE is in RRC_CONNECTED state, some QoE configuration is stored in UE context, such as the mapping between QoE reference and MeasConfigAppLayerId, MCE ID. But when UE switches to RRC_IDLE state from RRC_CONNECTED state or RRC_INACTIVE state, the gNB will discard the UE context. How to send the QoE configuration in UE context to new gNB will impact the content of QoE configuration sent to UE.
Observation 1: How to send the QoE configuration in UE context to new gNB will impact the content of QoE configuration sent to UE.
In order to enable the UE send the QoE report generated in RRC_IDLE or RRC_INACTIVE state to new gNB, the new gNB needs to know some necessary QoE configuration information to transfer the QoE report to MCE. In RAN3, there are two opitons, CN-based and UE based solution, to allow the new gNB to get the QoE configuration.
	Whether UE or CN stores the network instance of QoE configuration when UE in the RRC_IDLE state needs further discussion. 
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.


Considering UE has to keep part of QoE configuration, the option 1 keeping entire QoE configuration at AMF is unnecessary, i.e. AMF may store part of QoE configuration at most.
Besides above reason, we prefer option 2 for the following reasons:
1. MCE ID can be introduced which is same as TCE ID in logged MDT. There is no security issue on MCE ID.
2. Anyway UE has to keep QoE configuration in order to perform QoE measurement. If UE specific QoE configuration is also kept in CN, it is hard to align QoE configuration between CN and UE. Especially when QoE configuration is removed by UE for exceeding 48 hours, NG-RAN is not informed and cannot trigger CN to release QoE configuration. So, it may be impossible to keep QoE configuration alignment between CN and UE.
3. For m-based QoE configuration, there may be many UEs to be selected to perform QoE measurement which needs lots of storage resource for CN to store many per UE m-based QoE configuration.
Therefore, we prefer the UE should store the full QoE configuration when UE switches to RRC_IDLE state. And then UE can send the necessary QoE configuration to new gNB via QoE report.
Proposal 1: When UE is in the RRC_IDLE state, UE stores the QoE configuration and then send the QoE configuration to new gNB via QoE report. 
2.1.2 Whether RRCRelease message can be used
In previous RAN2 agreement, the QoE measurement for MBS broadcast can be configured in  RRC_CONNECTED state via RRCReconfiguration or RRCResume message like in R17. But whether the RRCRelease message can be used is still FFS. 
	· 1: Rel-18 QoE configuration can be provided to UE as in Rel-17 (RRCreconfiguration, RRCresume). 
· FFS if RRCRelease can be used – proponents should provide detailed proposals on what is in RRCRelease, why it is needed, how to handle RRCReconfiguration + RRCRelease together.


As the MBS broadcast service can be received in all states, the QoE measurement for MBS broadcast also need to be supported in all state. We think whether RRCRelease message can be used to configure QoE measurement for broadcast service is depend on which solution is adopted to store the QoE configuration, UE-based solution or CN-based solution. If we choose the UE to store full QoE configuration, i.e. UE-based solution, the needed content of QoE configuration for MBS broadcast service in different RRC states may be different. When UE is in RRC_CONNECTED state or RRC_INACTIVE state, the QoE configuration in UE context is not needed sent to UE via RRCReconfiguration or RRCResume message. This will introduce large signalling overhead. Only when UE enter the RRC_IDLE state, the QoE configuration in UE context should be sent to UE via RRCRelease message. If RAN3 choose the CN-based solution, the new gNB can retrieves the QoE configuration in UE context from AMF, then the QoE configuration for MBS broadcast service can be same in any states. In this case, the RRCRelease message is not needed. 
Proposal 2: Whether RRCRelease message can be used to configure QoE measurement for broadcast service is depend on which solution is adopted to store the QoE configuration, UE-based solution or CN-based solution.
Proposal 2a: If UE-based solution is adopted, RRCRelease message can be used to send the QoE configuration in UE context to UE.
Proposal 2b: If CN-based solution is adopted, there is no need to use RRCRelease message to provide QoE configuration to UE.

2.1.3 The content of QoE configuration
In last meeting, it was agreed that when UE transfer to IDLE state, the UE AS layer stores QoE configurations (except for QoE container configuration) and the UE app layer stores at least QoE container configuration for MBS broadcast service. But the content of what AS layer stores and what should be sent to APP layer is still FFS.
	· 2: 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.  FFS what exactly AS layer stores
· 3: Same as the RRC_CONNECTED state, when the UE transfer to the IDLE state, the UE APP layer should store QoE configurations (at least QoE container) for MBS broadcast. FFS what exactly is sent to AL.


As for the content of QoE configuration, in Rel-17, the QoE measurement of Streaming service, MTSI sevice and VR service is for UE in RRC_CONNECTED state. The content of QoE configuration sent to UE via RRCReconfiguration or RRCResume messags includes:
· MeasConfigAppLayerId
· Service type
· Container configuration
· Pause reporting
· Session start/stop 
· RV QoE parameters
When UE in RRC_CONNECTED state receives the MBS broadcast service, we think UE can reuse the Rel-17 QoE configuration mechanism for MBS broadcast service. This means that at least the above content of QoE configuration should be sent to UE AS layer for QoE measurement for broadcast in RRC_CONNECTED state. Then UE AS layer send the MeasConfigAppLayerId and Container configuration to UE APP layer. Whether other inforamtion such as MBS session ID can be introduced and sent to UE can be discussed. This depends on SA5 whether allow the different QoE measurement for different MBS broadcast service. We can wait for SA5’s reply on how to handle the MBS service for QoE measurement.
Proposal 3: The content of QoE configuration for MBS broadcast service in RRC_CONNECTED state can reuse the Rel-17 QoE configuration. 
Proposal 4: Whether the MBS session ID should be included in QoE configuration can be wait for SA5’s reply on how to handle the MBS broadcast service.   

If we adopt the UE-based solution, when UE switches to RRC_IDLE state, due to the gNB will discard the UE context, in addtion to the above configuration inforamtion, the gNB should send the QoE configuration information in UE context to UE via RRCRelease message. The following information can be considered to be sent to UE when UE enter RRC_IDLE state.
QoE reference and MCE information
In last RNA3 meeting, it was agreed that as least the QoE reference and Measurement Collection Entity Information for MBS broadcast service should be available to the new gNB. So the QoE reference and MCE infomation for MBS broadcast service should be sent to UE when UE enter the RRC_IDLE state. As for whether the UE AS layer or APP layer stores these information, we think the APP layer does not care about MCE information. 
And for QoE reference, in Rel-17, it was agreed that the UE AS send the MeasConfigAppLayerId and contianer configuration to UE APP layer when UE is in RRC_CONNECTED state. When UE switches to RRC_IDLE state, we think the QoE reference can be sent to UE and stored in UE AS layer. There is no need to send QoE reference to APP layer to add additional interaction between AS layer and APP layer, it is sufficient that the AS layer store both MeasConfigAppLayerId and QoE reference.  
MDT alignment information
In Rel-17 QoE measurement, the alignment between QoE measurement and MDT is supported. The MDT alignment information, such as Trace reference,Trace recording reference, is restored in UE context. So if we want to support the MDT alignment in RRC_IDLE state, the MDT alignment information should also be sent to UE and then send this information to new gNB via QoE report. As teh APP layer is not aware of MDT measurement, it is better that the UE AS layer store the MDT alignment information. 
QoE measurement type
Because the s-based QoE measurement has higher priority than m-based QoE Measurement, when UE has already been configured s-based QoE measurement, the m-based QoE measurement should not been configured to overwrite s-based QoE measurement in a new gNB. So in order to avoid that the s-based QoE measurement is overwrited by m-based QoE measurement, the QoE measurement type should be sent to UE when UE enter the RRC_IDLE. Samiliar as logged MDT, the QoE measurement type can be stored by UE AS layer.
QoE area scope information
In Rel-17 QoE, the area scope information is sent to UE in container configuration and the area scope is check by APP layer. An LS is sent to SA4 to confirm whether the APP layer can check the area scope for QoE measurement for broadcast service in RRC_IDLE state. We can wait for the SA4’s reply. If it is decided that the AS layer is responsible to check area scope, the area scope should be sent to UE and the UE AS layer stores the area scope information.
RV QoE information
Whether to support the RV QoE measurement for broadcast service in RRC_IDLE/RRC_INACTIVE state or not is still discussed in RAN3. We can wait for RAN3’s progress.
Based on the above analysis, when UE enter the RRC_IDLE state, the AS layer should store the QoE reference, MCE information, QoE measurement type, MDT alignment information (if support MDT alignment), area scope (if AS layer check area scope), RV QoE information(wait for RAN3’s progress). Apart from the QoE configuration sent to APP layer in RRC_CONNECTED state, whether there is additional information should be sent to APP layer when UE enter the RRC_IDLE state can be discussed.
Proposal 5: When UE enter the RRC_IDLE state, the UE AS layer should store the following content of QoE configuration for MBS broadcast service:
· QoE reference
· MCE information
· QoE measurement type
· MDT alignment information (if support MDT alignment)
· Area scope (if AS layer check area scope)
· RV QoE information(wait for RAN3’s progress)
2.1.4 How long QoE measurement should be kept
Another issue needs to be discussed that how long UE shall keep the QoE configuration for MBS broadcast service. Considering some necessary information such as QoE reference, MCE inforamtion are needed to for new gNB to send the QoE report to MCE when UE come back to RRC_CONNECTED state. So the QoE configuration for MBS broadcast service cannot be released befer sent to gNB. So we think UE should keep the QoE configuration until QoE configuration is deactivated.
Proposal 6: It is proposed for UE to keep the QoE configuration for broadcast service until QoE configuration is deactived.
According to the current agreement, the UE cannot been paged to connnected state for the purpose of deactiving QoE configration for broadcast service. So the gNB cannot release the QoE measurement for broadcast service immediately. UE may continue performing QoE measurement for broadcast service which will cause more power consumption.  
In logged MDT, time duration is introduced to control the inactive/idle measurement time. For the same reason, we propose to introduce time duration for IDLE/INACTIVE QoE measurement for MBS broadcast service.
Proposal 7: It is proposed to introduce time duration for QoE measurement for MBS broadcast service in RRC_IDLE and RRC_INACTIVE states as in logged MDT.
2.2 How to handle the area scope for MBS QoE
The area scope configured by network is used to limit the area for QoE measurement to help the network to get the UE experience quality result and perform some optimization. In Rel-17 QoE measurement, the area scope of QoE is included in container configuration and is sent to UE APP layer. So the UE APP layer is responsible to checking the area scope for QoE measurement. According to the LS from SA4 [3], UE client will only evaluate any area scope filter at the start of QoE session. It will not re-evaluate the area scope filter during the rest of session. For the area scope handing during mobility in RRC_CONNECTED state, the network is responsible for keeping track of whether UE is inside or outside the area and configures/release configuration accordingly.
For QoE measurement in RRC_IDLE and RRC_INACTIVE state, an LS has been sent to SA4 to confirm whether the UE APP layer can check the area scope when UE is in RRC_IDLE and RRC_INACTIVE state. We can wait for SA4’s reply. When UE is in RRC_IDLE or RRC_INACTIVE state, gNB cannot page UE to RRC_CONNECTED state to configure/release configuration when UE is inside or outside the area scope. In last RAN2 meeting, it was agreed that if UE moves outside of area scope for QoE configuration, UE keeps the QoE configurations and does not start new QoE sessions.
Besides the area scope for QoE measurement, the broadcast service area is defined in MBS. In MBS, the broadcast service area is defined as the area within which data of one or multiple Broadcast MBS session(s) are sent. So it is possible that the area scope of QoE measurement may be different from the broadcast service area. In logged MDT WI, if the logging area and MBSFN area are both configured. UE will apply the MBSFN area in addition to other restrictions such as the logging area. UE will log measurements as long as it receives MBMS service within MBSFN area and is within the configured logging area. So we can use the similiar principle to handle the area scope of QoE measurement and broadcast service area. UE applies the MBS broadcast service area in addition to the restrictions of area socpe of QoE measurement. 
Proposal 8: UE applies the MBS broadcast service area in addition to the restrictions of area socpe of QoE measurement.
According to the defination of MBS broadcast service, the MBS broadcast service area is mapped with one or more broadcast sessions. So if the QoE meaurement for broadcast service correspons to multiple broadcast session but with different broadcast area, UE cannot decide to use which broadcast service area for checking area scope. So the area scope of QoE measurement for broadcast service should be configured per broadcast session or session group with same area scope.
Proposal 9: The area scope of QoE measurement for broadcast service should be configured per broadcast session or session group with same area scope.

[bookmark: _Ref189046994]3 Conclusion
According to the above discussion, the following observation and proposals are made:
Observation 1: How to send the QoE configuration in UE context to new gNB will impact the content of QoE configuration sent to UE.
Proposal 1: When UE is in the RRC_IDLE state, UE stores the QoE configuration and then send the QoE configuration to new gNB via QoE report. 
[bookmark: _GoBack]Proposal 2: Whether RRCRelease message can be used to configure QoE measurement for broadcast service is depend on which solution is adopted to store the QoE configuration, UE-based solution or CN-based solution.
Proposal 2a: If UE-based solution is adopted, RRCRelease message can be used to send the QoE configuration in UE context to UE.
Proposal 2b: If CN-based solution is adopted, there is no need to use RRCRelease message to provide QoE configuration to UE.
Proposal 3: The content of QoE configuration for MBS broadcast service in RRC_CONNECTED state can reuse the Rel-17 QoE configuration. 
Proposal 4: Whether the MBS session ID should be included in QoE configuration can be wait for SA5’s reply on how to handle the MBS broadcast service.  
Proposal 5: When UE enter the RRC_IDLE state, the UE AS layer should store the following content of QoE configuration for MBS broadcast service:
· QoE reference
· MCE information
· QoE measurement type
· MDT alignment information (if support MDT alignment)
· Area scope (if AS layer check area scope)
· RV QoE information(wait for RAN3’s progress)
Proposal 6: It is proposed for UE to keep the QoE configuration for broadcast service until QoE configuration is deactived.
Proposal 7: It is proposed to introduce time duration for QoE measurement for MBS broadcast service in RRC_IDLE and RRC_INACTIVE states as in logged MDT.
Proposal 8: UE applies the MBS broadcast service area in addition to the restrictions of area socpe of QoE measurement.
Proposal 9: The area scope of QoE measurement for broadcast service should be configured per broadcast session or session group with same area scope.
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