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1	Introduction 
Considering there are only two meeting left to finish this WI, the Rapp provides the following remaining open issues for QoE measurement in RRC_IDLE and INACTIVE state.
	(1) QoE configurations storing and retrieval at/from the UE:
a) Whether it’s feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution?
b) How to ensure that the gNB serving the UE upon transition from the RRC_IDLE to the RRC_CONNECTED state, is aware of whether there are ongoing QoE measurements for MBS [1]?
(2) QoE configurations storing at the UE:
a) For QoE configurations of MBS QoE in RRC IDLE, FFS if UE AS layer stores something else in addition to QoE configuration ID and service type? e.g. MCE ID, session status…
b) For INACTIVE, FFS what else UE AS layer stores [2]?
(3) RVQoE configurations handling
Whether and how to store RVQoE configuration due to there may be RVQoE measurement when the UE moves to RRC_CONNECTED state?
(4) Areas scope handling in IDLE/INACTIVE state
a) Which layer (AS or APP) is responsible for the area scope checking for IDLE/INACTIVE QoE measurement and what are the UE behaviours related to area handling in RRC_IDLE/RRC_INACTIVE? 
b) FFS how PLMN/TA is expressed in the area scope, e.g. as list of cells.
(5) MBS service type
a) Whether MBS is treated as a new service type or just a type of communication service?
b) Whether it can be agreed to use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states?
(6) Assistance information
FFS whether it is possible to provide information (e.g. priority, service type, etc.) to UE about buffering for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full?
(7) Configurations release
Whether the release of configuration can happen via broadcast?


In this paper, we will focus on the remaining issues and provide our views on these issues. 
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Open issue 1: QoE configurations storing and retrieval at/from the UE 
a) Whether it’s feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution?
b) How to ensure that the gNB serving the UE upon transition from the RRC_IDLE to the RRC_CONNECTED state, is aware of whether there are ongoing QoE measurements for MBS [1]?
According to the LS [1] from RAN3, to ensure the QoE measurement continuity for MBS across RRC states, RAN3 agree that QoE measurement configuration information should be made available to the gNB serving the UE when UE transmit from the RRC_IDLE to RRC_CONNECTED state. There are two solutions to solve this issue, via UE and via AMF. And RAN3 would like to ask RAN2 whether it is feasible if the QoE measurement configuration stored and retrieved via UE and how to ensure the new gNB is aware of whether there are on-going QoE measurements for MBS.
In Rel-17, when UE is configured to perform the QoE measurement, the following QoE configuration information should be sent to UE via RRC message and UE should store this information and send the QoE report to the network.
· QoE configuration ID
· Service type
· Container configuration
· transmissionOfSessionStartStop 
· RV QoE parameters
For the QoE measurement for MBS broadcast service, we have already agreed that UE AS should store QoE configuration ID and service type. Anyway when UE transmits to the RRC_IDLE state, the UE should store some QoE configuration information. Since UE have to store some configuration information, so we think it is feasible for UE store some additional QoE measurement configuration information when UE enter the RRC_IDLE state and then gNB can retrieve this configuration information when UE come back to RRC_CONNECTED state.
Proposal 1: Considering UE already has to store some configuration information, it is feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution. 
Besides, in RAN3’s LS, it is also asked that how to ensure the new gNB is aware of whether there are on-going QoE measurements for MBS. Since in Rel-17, if transmissionOfSessionStartStop is set to true, when the QoE measurement session starts or stops, the App layer will send the session status to AS layer, we think this can also be applied to QoE measurement for MBS broadcast service when UE is in RRC_IDLE state. Because the new gNB need to be aware of whether there are on-going QoE measurement for MBS. UE should send the QoE measurement session status to the network together with available indication or included in QoE report.
Proposal 2: UE should send the QoE measurement session status indication together with available indication or included in QoE report to the network when UE returns to RRC_CONNECTED state.
Open issue 2: QoE configurations storing at the UE: 
a) For QoE configurations of MBS QoE in RRC IDLE, FFS if UE AS layer stores something else in addition to QoE configuration ID and service type? e.g. MCE ID, session status…
b) For INACTIVE, FFS what else UE AS layer stores [2]?
Based on the discussion in last chapter, we think the QoE measurement configuration information can be stored in UE AS layer and then can be retrieved by the new gNB. If the UE based solution is adopted by RAN3, then at least the following configuration information indicated in LS [1] also should be stored by UE AS layer. 
· QoE reference.
· The IP address or ID of the Measurement Collection Entity.
· QoE measurement type (s-based or m-based measurement) for MBS broadcast service.
· (Working Assumption): available RAN visible QoE metrics.
When UE enter the RRC_INACTIVE state, due to the UE context will be kept in anchor gNB, so the above configuration information is not needed to be stored by UE AS layer.
Besides, according to the analysis in Open issue4, we think UE AS layer should be responsible to handle the area scope checking after UE enters RRC_IDLE/RRC_INACTIVE state. So the area socpe information also should be sent to UE and the UE AS layer should store this information.

Proposal 3: When UE is in RRC_IDLE state, UE AS layer should also store the configured information including: Area scope information, QoE reference, MCE ID/IP address, QoE measurement type and available RAN visible QoE metrics if UE based solution is adopted.
Open issue 3: RV QoE configurations handling 
Whether and how to store RVQoE configuration due to there may be RVQoE measurement when the UE moves to RRC_CONNECTED state?
According to the agreements in last RAN3 meeting, there is no need for UEs in RRC_INACTIVE and RRC_IDLE state to perform RV QoE measurement. Whether UE should store the RV QoE configuration need more discussion. In our understanding, the RV QoE report is mainly meaningful for the gNB which generate the RV QoE configuration. After UE sending the RV QoE report, the gNB can make some optimization quickly. But after UE enter RRC_IDLE or RRC_INACTIVE state, UE may stay in IDLE or INACTIVE state for a long time and UE may move to a new gNB far away from the gNB configuring RV QoE measurement. And the new gNB can retrieve the UE’s QoE measurement configuration and the new gNB can configure the RV QoE measurement again if it wants. So it maybe not needed to keep RV QoE configurations in UE after entering RRC_IDLE/RRC_INACTIVE state. 
Proposal 4: It is not needed to keep RV QoE configuration after UE enter the RRC_IDLE and RRC_INACTIVE state.
Open issue 4: Areas scope handling in IDLE/INACTIVE state 
a) Which layer (AS or APP) is responsible for the area scope checking for IDLE/INACTIVE QoE measurement and what are the UE behaviours related to area handling in RRC_IDLE/RRC_INACTIVE? 
b) FFS how PLMN/TA is expressed in the area scope, e.g. as list of cells.
In RAN2#122 meeting, the majority of companies hope we can find a unified solution for area scope checking, i.e. UE app layer perform the area scope checking in all states. Considering there is some problems in current spec, RAN2 sends a LS to ask R3/SA4/SA5 whether there is a problem if both UE App layer and the network performs area scope checking at the same time. According to the reply LS [2][3][4] from other groups, R3 think area scope checking in RRC_CONNECTED should be continued to be performed and R3 has no common understanding on whether inconsistencies can occur. SA4 think consecutive filtering in both the UE and the NG-RAN sides should be avoided. SA5 does not see the problems for the duplicated area scope filtering.
Based on the reply from other groups, we can conclude that when UE is in RRC_CONNECTED state, the area scope checking should at least be performed by network. Besides, the duplicated area scope filtering should be avoided. So we think the LocationFilter cannot be sent to UE, so UE APP layer cannot perform area scope checking. 
Observation 1: Based on the reply from other groups, UE APP layer cannot perform area scope checking due to lack of LocationFilter.
Then we can focus on whether UE AS layer or app layer performs area scope checking when UE enters RRC_IDLE/RRC_INACTIEV state. Considering when the network handle the area scope checking and no LocationFilter will be specified in QoE configuration when UE is in RRC_CONNECTED state, UE app layer maybe cannot perform area scope checking based on LocationFilter after UE enters the RRC_IDLE or RRC_INACTIVE state. 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.
Proposal 5: When UE is in RRC_IDLE or RRC_INACTIVE state, UE AS layer is responsible to check area scope of QoE measurement for broadcast based on the area scope configured by network.
Open issue 5: MBS service type 
a) Whether MBS is treated as a new service type or just a type of communication service?
b) Whether it can be agreed to use explicit indicator in AS-layer on whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states?
According to the reply LS from SA4, SA4 think MBS is considered as a communication service only but not a kind of service type. Then UE cannot identify whether a QoE configuration is also applicable in RRC_IDLE or RRC_INACTIVE state. Whether we need to introduce an explicit indicator in AS layer to identify this kind of QoE configuration depends on whether the QoE configuration information for MBS broadcast is different from the other QoE configuration information. Based on the analysis in open issue4, if the UE is configured with QoE measurement for MBS broadcast service, then the area scope information should be configured to UE so that the UE AS layer can perform area scope checking when UE enters RRC_IDLE or RRC_INACTIVE state. So the area scope information in QoE configuration can be an implicit indicator. But considering there may be other similar feature to be introduced in the future, it is better to design an extension structure to include the explicit indicator. 
Proposal 6: It is better to design an extension structure to include the explicit indicator to indicate whether a QoE configuration is also applicable in RRC_IDLE/INACTIVE state. 
Open issue 6: Assistance information 
FFS whether it is possible to provide information (e.g. priority, service type, etc.) to UE about buffering for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full?
In last meeting, it was agreed that RAN2 think the assistance information for UE to decide which report to discard in case the UE’s QoE buffer becomes full could be useful. So RAN2 send LS to RAN3 to ask if the gNB can provide this information to UE. According to LS [5] from SA5, SA5 think it is useful to introduce a priority per QoE configuration as assistance information to the NG-RAN node. So the NG-RAN can get the priority information as the assistance information, we think the gNB can also send the priority information to UE which is useful to UE. But anyway, we need to wait for the reply from RAN3.
Proposal 7: The priority information can be provided to UE to help UE to decide which reports to discard in case the UE’s QoE buffer becomes full.
Open issue 7: Configurations release 
Whether the release of configuration can happen via broadcast?
In RAN2#121bis meeting, it was agreed that QoE measurement configuration via broadcast signalling is not supported. But it is still FFS if the release of configuration can happen via broadcast. The benefit of release the QoE configuration via broadcast is the network can release the M-based QoE measurement of lots of UE within an area at the same time. But after UE entering RRC_IDLE state, UE may move for a long distance. In this case maybe some UEs cannot be broadcasted. Besides, we have already support UE can release the QoE configuration and stored reports after 48h. It seems no need to release the QoE configuration via broadcast.
Proposal 8: There is no need to release the QoE configuration for MBS broadcast service via broadcast. 
Other potential issues:
When does the 48h start?
Considering the UE configured with QoE measurement for broadcast service may stay in RRC_IDLE state for a long time, the network cannot release the QoE configuration. So in last RAN2 meeting, it was agreed that UE is allowed to release the stored reports and configuration after 48 hours (similar to logged MDT). But it is still not clear when does the 48h start.
In logged MDT, when the memory reserved for the logged measurement information becomes full or the configured logged measurement duration ends, UE is allowed to discard stored logged measurements report after 48h. The main reason of discarding the measurement report after 48h may be the report is too old which may not be valuable to network.  
In QoE measurement for broadcast service, we can also consider the start time of 48h is when the memory is full or the configured QoE measurement duration ends.
According to the previous agreement, when the memory reserved for QoE report is full, UE can discard the old QoE report and store the new QoE report. This means that the stored QoE report after the memory is full is always updated. The reserved QoE report is not too old. So the time when the memory reserved for QoE report is full may not be a reasonable start time of 48h. 
It is reasonable to consider the time when the configured QoE measurement duration ends is the start time of 48h. But the UE AS layer is not aware of the configured QoE measurement duration. The QoE measurement duration is configured to APP layer via container. If we adopt this solution, maybe the APP layer need to inform the AS layer when the QoE measurement duration ends. 
Proposal 9: RAN2 should make it clear when the 48h starts when UE is allowed to release the stored reports and configuration after 48 hours. 
The impact of IDC problems on QoE measurement
Due to UE need to access various network, many UEs are equipped with multiple radio transceivers. For example, UE may be equipped with NR, WiFi and Bluetooth transceivers. When UE operates on adjacent frequencies, UE may suffer from the In-Device Coexistence interference, i.e. IDC problem. When UE suffers from the IDC problem, the quality of UE’s experience will be severely impacted. So we need to consider the impact of IDC problem during QoE measurement.
In current spec, when UE is in RRC_CONNECTED state and UE is configured with IDC functionality, UE can send the IDC assistance information to gNB when UE detects the IDC problem. The gNB can select an appropriate solution to solve the IDC problem. But when UE is in RRC_IDLE or RRC_INAVTIVE state, UE cannot send IDC assistance information to gNB. So during execution of logged MDT measurement, when UE detects the IDC problem, UE will stop the logged MDT measurement and record the IDC problem in logged MDT measurement report. 
Similarly, we need to discuss the IDC problem’s impact on QoE measurement. Especially, when UE in RRC_IDLE/RRC_INACTIVE state performs the QoE measurement for broadcast service, if UE experiences the IDC problem, UE may need to indication the IDC problem in QoE report to help the NW to analyse the QoE report correctly.

Proposal 10: It is kindly to ask RAN2 to discuss the impact of IDC problem on QoE measurement for broadcast service.
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According to the above discussion, the following observations and proposals are made:
Proposal 1: Considering UE already has to store some configuration information, it is feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution.  
Proposal 2: UE should send the QoE measurement session status indication together with available indication or included in QoE report to the network when UE returns to RRC_CONNECTED state.
Proposal 3: When UE is in RRC_IDLE state, UE AS layer should also store the configured information including: Area scope information, QoE reference, MCE ID/IP address, QoE measurement type and available RAN visible QoE metrics if UE based solution is adopted.
Proposal 4: It is not needed to keep RV QoE configuration after UE enter the RRC_IDLE and RRC_INACTIVE state.
Observation 1: Based on the reply from other groups, UE APP layer cannot perform area scope checking due to lack of LocationFilter.
Proposal 5: When UE is in RRC_IDLE or RRC_INACTIVE state, UE AS layer is responsible to check area scope of QoE measurement for broadcast based on the area scope configured by network.
Proposal 6: It is better to design an extension structure to include the explicit indicator to indicate whether a QoE configuration is also applicable in RRC_IDLE/INACTIVE state. 
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Proposal 7: The priority information can be provided to UE to help UE to decide which reports to discard in case the UE’s QoE buffer becomes full.
Proposal 8: There is no need to release the QoE configuration for MBS broadcast service via broadcast.
Proposal 9: RAN2 should make it clear when the 48h starts when UE is allowed to release the stored reports and configuration after 48 hours
Proposal 10: It is kindly to ask RAN2 to discuss the impact of IDC problem on QoE measurement for broadcast service.
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