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1 Introduction
In this contribution, we discuss on QoE measurement in RRC_IDLE and RRC_INACTIVE. In RAN2#119e, RAN2 made a few of agreements for QoE measurement in RRC_IDLE and RRC_INACTIVE as below:

	Agreements in RAN2#119e:

· The gNB can send the QoE configuration for MBS broadcast service to UE by RRC message in RRC_CONNECTED via dedicated signalling. The UE stores the configuration for QoE and performs the application layer measurement for MBS broadcast service. 
· FFS if configuration can be done in IDLE/INACTIVE states. 
· FFS how does gNB determine which UEs can be configured with MBS QoE measurements
 
· FFS if there is a new explicit indicator or new service type used for MBS QoE configuration in RRC_IDLE/RRC_INACTIVE. Wait for RAN3 progress and SA4 LS reply to RAN3.
 
· The baseline principles for QoE measurement collection for MBS services in RRC_INACTIVE and RRC_IDLE states are:
1)      The UE is configured with IDLE/INACTIVE QoE via RRC.
2)    The UE buffers the QoE reports generated while in RRC IDLE/INACTIVE state.
3)    FFS if UE can setup/resume RRC connection just for QoE reporting, or whether the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
· When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.
 
· For buffering of QoE reports generated in RRC IDLE/INACTIVE state, RAN2 should discuss at least the minimal memory size requirement. FFS if AS layer is responsible for storing the QoE reports (as in Rel-17).



Meanwhile, RAN3 made the following agreements in last two meetings:

	Agreements in RAN3#117e:

· RAN3 shall LS to SA4 for asking QoE new service types aspects. Content in LS will be discussed in round 2 discussion.

· Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.

· UE handles area scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 

· Whether UE AS layer or UE APP layer handle the area scope is to be discussed based on RAN2 progress.

· Support MBS broadcast service INACTIVE/IDLE QoE first

· UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.

· No LS on INACTIVE/IDLE QoE will be sent from RAN3 to RAN2 in this meeting.

· 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. 
Agreements in RAN3#117bis-e

· RAN3 waits for SA4 reply to further discuss any MBS service type.

· Whether UE can only report the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons is pending to RAN2 discussion.

· Whether UE or CN stores the network instance of QoE configuration when UE in the RRC_IDLE state needs further discussion. To be continued…

· RAN3 discuss the alignment between logged MDT and MBS QoE when basic solution for MBS QoE has been defined first

· Further clarify the high mobility scenario, e.g. for high speed UEs or HSDN cells?

· RAN3 continues to discuss how to handle the QoE reports sent at new gNB when UE was in RRC_IDLE. FFS on whether CN-based solution or UE-based solution.

- 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. 

· FFS on whether parameters, e.g. MBS session ID, MBS service area, etc. need to be included in MBS QoE configuration over NGAP.

· FFS whether RAN add QoE reference as an explicit IE in QoE report from gNB to MCE.

· FFS on enhancements are needed to support the requirement in Proposal 4.


2 Discussion
2.1 Area Scope
According to highlighted agreements, RAN3 agreed UE handles area scope, and waits for RAN’s progress to determine whether AS layer or APP layer is responsible for handling area scope. In logged MDT, UE AS handles area scope and AreaConfiguration is used to indicate area for which UE is requested to perform measurement logging. UE AS layer can determine whether the serving cell is part of AreaConfiguration. We think this approach can be used for area scope for QoE measurement in RRC_IDLE and RRC_INACTIVE. It may be FFS whether to reuse AreaConfiguration, but the similar information (e.g., CGI-Info-Logging) may be configured with RRC QoE configuration, and accordingly UE AS layer can check whether UE is in area scope or not.
Proposal 1. Area scope is included in RRC QoE configuration. FFS for specific parameter(s) within the area scope. 
Proposal 2. UE AS is responsible for checking area scope.
2.2 QoE reporting procedure
According to the highlighted agreement, RAN2 agreed to introduce availability indicator before sending QoE measurement report stored in RRC_IDLE and RRC_INACTIVE. Availability indicator is used for UE to inform gNB that UE stores QoE measurement report and thus request gNB to retrieve the stored data. To retrieve QoE report, gNB needs to send retrieval request to UE. This allows UE to report stored QoE data to gNB.
Proposal 3. After receiving availability indication from UE, gNB can send retrieval request to UE as response.

Based Proposal 3, when UE is configured with QoE configuration for RRC_IDLE and RRC_INACTVE, QoE report measured/stored in RRC_IDLE and RRC_INACTIVE can be reported after UE sends availability indication and receives retrieval request from gNB. By the way, according to RAN3 agreement, a common QoE configuration for MBS broadcast service applies to all RRC states. It means the same QoE configuration is used to QoE measurement also in RRC_CONNECTED. When UE performs QoE measurement and generates QoE reports during RRC_CONNECTED, UE does not have to rely on procedure of availability indication and retrieval request. UE itself starts QoE reporting as in Rel-17.  Besides, it may be happen some QoE reports are unsent during RRC_CONNECTED and UE goes to RRC_IDLE or RRC_INACTIVE. RAN2 can discuss this case as well, but we would like to leave it FFS in this meeting due to short TU.
Proposal 4. When UE is configured with a common QoE configuration pertaining to MBS broadcast service for all RRC states, 
- QoE reports measured in RRC_IDLE and RRC_INACTIVE are reported after UE sends availability indicator and receives retrieval request.
- QoE reports measured in RRC_CONNECTED can be reported immediately (as in Rel-17, without availability indicator and retrieval request). FFS how to handle QoE report unsent when UE goes to RRC_IDLE/INACTIVE.

2.3 Memory issue
In the last meeting (i.e., RAN2#119bis-e), RAN2 discussed buffering of QoE reports in RRC_IDLE and RRC_INACTIVE and made the highlighted agreement. If APP layer is responsible for storing QoE reports, whenever sending availability indicator to gNB UE AS needs to check whether there is buffered data in APP layer incurring signalling between AS and APP. Therefore, it is reasonable AS layer is responsible for storing QoE reports generated in RRC_IDLE and RRC_INACTIVE.
Proposal 5.  AS layer is responsible to store QoE report measured in RRC_IDLE and RRC_INACTIVE.

RAN2 also needs to define UE procedure when AS memory is full. In our understanding, there are 3 options.
- Option 1) UE APP temporarily stops QoE measurement
- Option 2) UE AS discards some stored QoE report
- Option 3) UE AS goes to RRC_CONNECTED to report stored data
Proposal 6.  Discuss UE operation when memory is full:
- Option 1) UE APP temporarily stops QoE measurement
- Option 2) UE AS discards some stored QoE report
- Option 3) UE AS goes to RRC_CONNECTED to report stored data
3 Conclusion

Based on the above, RAN2 is requested to discuss on the following proposals:
Proposal 1. Area scope is included in RRC QoE configuration. FFS for specific parameter(s) within the area scope. 
Proposal 2. UE AS is responsible for checking area scope.

Proposal 3. After receiving availability indication from UE, gNB can send retrieval request to UE as response.

Proposal 4. When UE is configured with a common QoE configuration pertaining to MBS broadcast service for all RRC states, 
- QoE reports measured in RRC_IDLE and RRC_INACTIVE are reported after UE sends availability indicator and receives retrieval request.
- QoE reports measured in RRC_CONNECTED can be reported immediately (as in Rel-17, without availability indicator and retrieval request). FFS how to handle QoE report unsent when UE goes to RRC_IDLE/INACTIVE.

Proposal 5.  AS layer is responsible to store QoE report measured in RRC_IDLE and RRC_INACTIVE.

Proposal 6.  Discuss UE operation when memory is full:
- Option 1) UE APP temporarily stops QoE measurement
- Option 2) UE AS discards some stored QoE report
- Option 3) UE AS goes to RRC_CONNECTED to report stored data
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