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1	Introduction
In Rel-18, the QoE measurement (WID RP-223488) will apply for UE in Idle/Inactive mode, e.g., to support Application Layer measurement Collection functionality for MBS broadcast service received in RRC Idle/Inactive mode. 
· [bookmark: _Hlk110940406]Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.

It is expected that the UE would be able to make QoE measurements during Idle/Inactive RRC states and report QoE measurements back to the network. The initial set of agreements made to facilitate the enhancements was agreed in RAN2#119-e and RAN2#120.
In this contribution we elaborate potential way forward for extending the QoE framework to RRC Idle and RRC Inactive for MBS broadcast service.
2	Discussion
2.1	QoE configuration for MBS support 
For MBS broadcast communication service, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area. A broadcast communication service is delivered to the UEs using a broadcast session. And a UE can receive a broadcast communication service in RRC IDLE, RRC INACTIVE and RRC_CONNECTED state. To support QoE for the broadcast service, NR QoE framework needs to enable data collection for the service that can be continued through all RRC states. 
In the previous RAN2 and RAN3 meetings, it was agreed that the QoE configuration for MBS broadcast service will be provided via dedicated signalling. The UE will then store the configuration and perform QoE measurements accordingly. RAN3 further agreed a common QoE configuration mechanism being used for MBS broadcast service for all RRC states and the Rel-17 QoE configuration mechanism is the baseline.
	RAN2:
· 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.
RAN3:
· UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.
· 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.



In Rel-17, each QoE configuration contains a list of application layer measurement configurations, service type, as well as RRC ID (i.e., measConfigAppLayerId). However, it remains open whether the same dedicated QoE configuration for UE in RRC Connected state can be reused when the UE switches to RRC inactive and RRC idle. Though the QoE configuration container received in RRC Connected could be maintained in all RRC states, it is worth noting that a unified and continued RRC configuration for all RRC states may be not suitable for all the scenarios, since the UE using MBS communication mode can change its RRC state. 
For example, when UE is transferred from RRC Connected to RRC idle/inactive state, UE should know whether the QoE collection for MBS is to be continued. Hence the QoE configuration data should indicate the expected behaviour to UE how QoE and QMC are treated after RRC state change to RRC idle/inactive. Furthermore, if there are multiple measurement configurations for MBS service configured for UE in RRC Connected state, UE also needs to know from network the validity of these QoE configurations.
Observation 1: QoE configuration parameter being sent during RRC_CONNECTED state might need to contain additional information how to steer the QoE measurement behaviour of the UE in RRC_IDLE or RRC_INACTIVE.
There might several options regarding the QoE/QMC treatment after changing the RRC state. The simplest approach would be to stop the QoE measurements with RRC state change. However, network may also hope UE to continue QoE measurement in idle/inactive. Therefore, at least the indication about whether QMC is to be continued when UE state changes to RRC_IDLE or RRC_INACTIVE should be considered. 
Proposal 1: RAN2 to discuss additional indication to UE to continue MBS related QoE measurements work or not for UEs being in RRC idle and RRC inactive state.

2.2	UE selection for QoE collection
Given the MBS broadcast service characteristics it can be provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast service area are authorized to receive the data). To ensure controlled data collection through all RRC states of the UEs, RAN2#119 identified an FFS to discuss the way how the gNB selects the MBS users: 
	FFS how does gNB determine which UEs can be configured with MBS QoE measurements



In contrary to Rel-17, Rel-18 QoE for MBS broadcast service might result in a massive reporting and long sessions. To save the Uu interface signalling overhead, there is no need to configure all the UEs in an area to collect QoE measurements. In fact, from network point of view, it is sufficient to configure only a limited number of UEs in an area for QoE collection to benchmark the QoE of the MBS service. In other words, to ensure the constrains with buffering data and generating higher load, the QoE configuration should support the option to choose UEs in a selective manner. 
The gNB may select UEs based on the requirements on how to benchmark MBS service quality. For example, network may select the UE in a randomized way in which the QoE reports from the selected UEs can represent the overall MBS service quality of a dedicated area. Another way is that network may select UE who have potential to have poor MBS service experience. It is gNB’s strategy to decide which UEs should be selected to configure the QoE measurements.
Proposal 2: The gNB can select MBS UEs for QoE measurement either in a randomized way or only select UEs that experience poor MBS service experience.

2.3	QoE data buffer for UE in RRC idle/inactive
In Rel-17, UE may buffer QoE data in RRC inactive or RRC connected (upon Pause command received). Following the Rel-17 design, any QMC data received from Application Layer may be directly mapped into the measReportAppLayerContainer on RRC layer for measurement reporting to the network side, after the UE returns to RRC Connected or after the QoE Pause is resumed. Certain loses of data were allowed (e.g., the UE could discard data if the QoE configuration got removed from AS Inactive context). 
In Rel-18, as it is expected the UE needs to continue QoE data collection when UE is in RRC idle or inactive, thus the situation also changes for the buffered data. According to the agreements in RAN2#120 meeting, as a baseline, UE does not trigger RRC connection setup or resume just for the sake of reporting QoE measurement results. This means UE should store the QoE data when it is in RRC idle or in RRC Inactive before the UE establishes a connection with the network for another reason. 
	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.


Therefore, the UE needs to buffer the QoE data for as long as it stays in RRC idle or inactive which means the stored data will impact the UE memory more seriously. 
For the MBS transmission observability, e.g., to compare reception of the service in idle/inactive UEs, we believe Rel-18 solution should provide certain mean to overcome discarding QoE data at a high rate. One possibility is to extend UE memory requirement, but it does not offer any choice when it comes to the importance of the data. For that reason, we propose the gNB instructs the UE how the stored data should be handled once the reserved memory becomes full/inaccessible, e.g., UE should either override the earliest stored data in buffer or discard the newest received data from application layer when the buffer reaches maximum.
Proposal 3: The gNB remains in control how the stored data should be handled once the reserved memory becomes full when the UE is transferred to RRC idle/inactive state.
As agreed in RAN2-119 meeting, when UE moves from RRC idle/inactive to RRC Connected mode, the UE sends the QoE measurements availability indication to the gNB.  
	- When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.


However, UE may stay in idle/inactive for a long time, when returning to RRC_CONNECTED mode, the UE collected QoE data in idle/inactive may be not useful for network and the previous QoE configuration may be not valid in the new cell. If there is SRB4 configured, the UE shall report all buffered QoE measurement data even ineffective in new cell, which is not network expectation. If there is no SRB4 configured, the UE doesn’t know how to handle buffered QoE data in Idle/Inactive and how to handle previous configured QoE configuration in UE application layer, e.g., discard it or not? Hence when UE sends the QoE measurements availability indication to network, network should give clear guidance to UE how to handle the data in buffer and the previous configured QoE configuration when the UE re-connects to network.
Proposal 4: The gNB remains in control how the stored data and previous configured QoE configuration should be handled when the UE returns to RRC Connected from idle/inactive state.

2.4	Alignment with the existing radio related measurement
The WI objective for MBS support, specifies additional requirement to enable the alignment of the existing radio related measurement and QoE reporting. Rel-17 already specifies that for the alignment of QoE measurements with radio metrics, MDT is used: The 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 (TS38.300). 
Hence, if the UE is configured for MBS QMC (including RRC_IDLE), the natural choice by the network would be to use Logged MDT in order to align the radio related data in RRC_IDLE with the ongoing QoE session. 
Observation 2:  MBS QoE reports alignment with radio measurement reports can be easily achieved by simultaneous configuration of MBS QoE session and MDT session (Immediate and Logged MDT).
Proposal 5: Rel-17 mechanism for alignment of QoE sessions with MDT sessions is the baseline for the radio measurements alignment with MBS QMC. 

3	Conclusion
This document has made the following observations and proposals:
Observation 1: QoE configuration parameter being sent during RRC_CONNECTED state might need to contain additional information how to steer the QoE measurement behaviour of the UE in RRC_IDLE or RRC_INACTIVE.
Observation 2:  MBS QoE reports alignment with radio measurement reports can be easily achieved by simultaneous configuration of MBS QoE session and MDT session (Immediate and Logged MDT).
Proposal 1: RAN2 to discuss additional indication to UE to continue MBS related QoE measurements work or not for UEs being in RRC idle and RRC inactive state.
Proposal 2: The gNB can select MBS UEs for QoE measurement either in a randomized way or only select UEs that experience poor MBS service experience.
Proposal 3: The gNB remains in control how the stored data should be handled once the reserved memory becomes full when the UE is transferred to RRC idle/inactive state.
Proposal 4: The gNB remains in control how the stored data and previous configured QoE configuration should be handled when the UE returns to RRC Connected from idle/inactive state.
Proposal 5: Rel-17 mechanism for alignment of QoE sessions with MDT sessions is the baseline for the radio measurements alignment with MBS QMC. 




