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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] as below.
	RAN2 Agreements:
· 1:	RRC Release message is not used for configuring QoE measurements for MBS broadcast. 
· 3: When the UE moves to RRC-CONNECTED state and indicates that there is QoE measurement available in RRC{Setup,Resume}Complete message. Network then retrieves the report by configuring the SRB4/5 for QoE reporting and using the Rel-17 reporting mechanism.
· 2:	QoE measurement configuration via broadcast signaling (e.g. System Information, MCCH/MTCH etc.) is not supported.  FFS if the release of configuration can happen via broadcast.
· 4:	If the UE is in RRC_CONNECTED and receives QoE report for MBS broadcast from the application layer, the UE sends the report according to the Rel-17 QoE reporting procedure.
· 5:	The QoE configuration indicates the applicable states (i.e. that the QoE measurements for CONNECTED are supposed to be gathered also in RRC_IDLE/INACTIVE). FFS whether this is explicit or implicit.
· 6:	For QoE configurations of MBS QoE in RRC IDLE, UE AS layer does not store the QoE container but stores QoE configuration ID and service type. FFS if UE AS layer stores something else. 
· 7:	For QoE configurations MBS QoE in RRC IDLE/INACTIVE, the UE APP layer stores all the parameters forwarded from AS layer.
· For INACTIVE, FFS what else UE AS layer stores.


Meanwhile, there are several FFS left and some remaining issues. In this paper, we will provide our views on the remaining issues. 
[bookmark: _Ref178064866]2	Discussion 
2.1How 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, for QoE measurement in RRC_CONNECTED state, the issue of handling of area scope of QoE measurement is discussed in both RAN2 and RAN3. Eventually, it was decided that the area scope checking can be done by network or UE APP layer. But it is not allowed the network and UE APP layer check the area scope of QoE measurement at the same time.
In R17, an LS [2] related to area scope handling is sent to RAN2 from SA4:
	Question 2: Does the requirement copied above mean that the QoE client should continue QoE measurements and reporting for ongoing sessions even when the UE moves out of the QoE area scope, or does it mean the geographical filtering change does not affect ongoing session filtering i.e. the old geographical filtering instead of the new geographical filtering is applicable for ongoing sessions?
Answer: The UE client will only evaluate any area scope filter at the start of the QoE session, based on the UE’s location at that point in time. It will not re-evaluate the area scope filter during the rest of the session, such that a QoE session, once begun, will always continue its metrics measurement and report, even if the UE moves out of the area during the session. Any change to QoE configuration information, including geographical area criteria, received by the UE during an ongoing QoE session will not impact QoE measurement and reporting for that session, as indicated in clause 10.1 of TS 26.247. SA4 understands that according to the LS in R3-212976, RAN3 has decided that the network will be responsible for tracking a UE’s location (inside or outside the target area) and can release and set/reset QoE configuration accordingly. The UE can just follow the network’s orders (configuration/release)


We can know that, when UE is in RRC CONNECTED state, UE app layer will only evaluate any area scope filter based on LocationFilter at the start of QoE session. It will not re-evaluate the area scope filter during the rest of session. 
But in TS 26.247, it is specified that if the area scope handled on network side, no LocationFilter should be specified in QoE configuration.
	[bookmark: _Toc26283898][bookmark: _Toc130994777]L.2	XML configuration
...
Note that if geographical filtering is handled on the network side (i.e. QoE reporting is turned on/off  by the network depending on the UE location), no LocationFilter should be specified in the QoE Configuration, as this would mean two consecutive filterings.
...


In TS 28.413, in QoE measurement configuration, the area scope of QMC is mandatory presence. This means that the network always handle the area scope checking based on this information. So actually the LocationFilter will not be specified in QoE configuration in RRC_CONNECTED state. So in fact UE APP layer does not check area scope.
Observation 1: In Rel-17, the network will always handle the area scope checking and no LocationFilter will be specified in QoE configuration when UE is in RRC_CONNECTED state. 
If we reuse the R17 mechanism of handling area scope, UE APP layer cannot receive the LocationFilter in QoE configuration when UE is in RRC_CONNECTED state. Then when UE enter RRC_IDLE/RRC_INACTIVE state, UE cannot be able to handle the area scope checking based on LocationFilter. So we think it is better to allow the UE AS layer to handle the area scope checking when UE enters RRC_IDLE state or RRC_INACTIVE state. This can be realized by configuring the area scope information to UE via RRCReconfiguration or RRCResume message when UE is in RRC_CONNECTED state and UE AS layer use this area scope information after UE entering RRC_IDLE state or RRC_INACTIVE state.
When UE is in RRC_CONNECTED state, UE can reuse the Rel-17 mechanism, i.e. the network is responsible to check area scope to configure or release QoE configuration.
Proposal 1: When UE is in RRC_CONNECTED state, we can reuse the Rel-17 mechanism to check area scope, i.e. the network is responsible to check area scope of QoE measurement for broadcast.
Proposal 2: When UE is in RRC_IDLE or RRC_INACTIVE state, UE AS layer is responsible to check area scope of QoE measurement for broadcast.
2.2 The content of QoE configuration should be stored in AS layer
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.
	· 6:	For QoE configurations of MBS QoE in RRC IDLE, UE AS layer does not store the QoE container but stores QoE configuration ID and service type. FFS if UE AS layer stores something else. 
· 7:	For QoE configurations MBS QoE in RRC IDLE/INACTIVE, the UE APP layer stores all the parameters forwarded from AS layer.


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:
· QoE configuration ID
· Service type
· Container configuration
· Pause reporting
· Session start/stop 
· RV QoE parameters
For QoE measurement for broadcast service, we think we should reuse the Rel-17 QoE configuration as a basedline. So we think at least the above content of QoE configuration should be sent to UE AS layer for QoE measurement for broadcast service. And then these information can be forwared to APP layer. When UE enters RRC IDLE/INACTIVE state, UE AS layer does not need to store the container configuration. 
But for RV QoE parameters, RAN3 assume that RV QoE measurement is not supported in RRC_IDLE/INACTIVE state and it is not decided whether support RV QoE measurement in RRC_CONNNECTED state. So whether RV QoE parameters will be sent to UE AS layer can wait for RAN3’s progress.
Besides, according to the analysis in chapter 2.1, AS layer should be responsible to check the area scope when UE ernters the RRC_IDLE/INACTIVE state. So when UE enters RRC IDLE/INACTIVE state, UE AS layer should store the area scope information. But this information is not needed to be sent to UE APP layer.
Whether other inforamtion such as MBS session ID can be introduced and sent to UE can be discussed. According to the LS from RAN3[3] to SA5, it is asked that would the OAM be interested in collecting QoE measurements for specific MBS sessions. We can wait for SA5’s reply on how to handle the MBS service for QoE measurement. If SA5 agree to collect QoE measurement for specific MBS sessions, the MBS session ID also need to be sent to UE AS layer.
So based on the above analysis, when UE enters RRC IDLE/INACTIVE state, the UE AS layer should store the content including:QoE configuration ID, Service type, pause reporting, Session start/stop, Area scope inforamtion, MBS session ID (FFS) and RV QoE parameters(FFS).

Proposal 3: When UE enters RRC IDLE/INACTIVE state, UE AS layer should store the content of QoE configuration for broadcast service including:
· MeasConfigAppLayerId
· Service type
· Pause reporting
· Session start/stop 
· Area socpe information
· MBS session ID(FFS)
· RV QoE parameters(FFS)

Besides, when UE switches to RRC_IDLE state from RRC_CONNECTED state or RRC_INACTIVE state, the gNB will discard the UE context. In order to enable the UE to 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.
If RAN3 choose the UE based solution, i.e., 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, UE AS layer may need to store some additional information. The below information can be considered.
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 AS layer. 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. 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 with QoE measurment for broadcast service, the MDT alignment information should also be sent to UE and then send this information to new gNB via QoE report. It is better that the UE AS layer store the MDT alignment information. But there can be wait for RAN3’s progress.. 
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. Samiliar as logged MDT, the QoE measurement type can be stored by UE AS layer.
Proposal 4: If RAN3 choose the UE-based solution, the UE AS layer may also need to store the following content:
· QoE reference
· MCE information
· QoE measurement type
· MDT alignment information (FFS)
2.3 AS layer buffer size
As for the minimal memory size requirement, In R17, the minimal memory size of QoE paused measurement report is 64KB. But for the QoE report generated in RRC_IDLE/INACTIVE state, considering the duration of UE in RRC-IDLE/INACTIVE maybe much longer than RAN overload in most case, we can assume that the minimal memory size should be larger than 64KB, such as 256 KB and send LS to SA4/SA5 to confirm.
Proposal 5: We can assume that the minimal memory size for QoE report generated in IDLE/INACTIVE states should be larger than 64KB, such as 256KB and send LS to SA4/SA5 to confirm.
[bookmark: _Ref189046994]3 Conclusion
According to the above discussion, the following observation and proposals are made:
Observation 1: In Rel-17, the network will always handle the area scope checking and no LocationFilter will be specified in QoE configuration when UE is in RRC_CONNECTED state.
Proposal 1: When UE is in RRC_CONNECTED state, we can reuse the Rel-17 mechanism to check area scope, i.e. the network is responsible to check area scope of QoE measurement for broadcast.
Proposal 2: When UE is in RRC_IDLE or RRC_INACTIVE state, UE AS layer is responsible to check area scope of QoE measurement for broadcast.
Proposal 3: When UE enters RRC IDLE/INACTIVE state, UE AS layer should store the content of QoE configuration for broadcast service including:
· MeasConfigAppLayerId
· Service type
· Pause reporting
· Session start/stop 
· Area socpe information
· MBS session ID(FFS)
· RV QoE parameters(FFS)
Proposal 4: If RAN3 choose the UE-based solution, the UE AS layer may also need to store the following content:
· QoE reference
· MCE information
· QoE measurement type
· MDT alignment information (FFS)
Proposal 5: We can assume that the minimal memory size for QoE report generated in IDLE/INACTIVE states should be larger than 64KB, such as 256KB and send LS to SA4/SA5 to confirm.
4 Reference	
[1]. Draft Report of 3GPP TSG RAN2 meeting #121bis
[2]. R2-2203846 LS Reply on SA4 requirements for QoE
[3]. [bookmark: _GoBack]R2-2304626 LS on collecting QoE measurements per MBS service area and MBS session ID
