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1	Introduction 
In RAN2#119e meeting [1], the QoE measurements in RRC_IDLE/INACTIVE was discussed and the following agreements were achieved.
	· No need to send LS to SA4 since RAN3 is already sending an LS.
· 2: 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.
· 1: 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. 
· 3: When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.
· 4: 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).


Some baseline principles for QoE measurement in IDLE/INACTIVE have been made. But there are some important issues and several FFS needed to be discussed further. So this discussion paper focuses on the remaining issues and the FFS. 
[bookmark: _Ref178064866]2 Discussion 
2.1 QoE configuration in IDLE and INACTIVE state 
According to the agreements in RAN2#119e, the QoE configuration for broadcast service can be sent to UE by RRC message in CONNECTED via dedicated signalling. And the UE stores the QoE configuration and performs QoE measurement for broadcast service. For the QoE configuration in IDLE/INACTIVE states, UE is configured with QoE measurement via RRC. 
	· 2: 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. 
· 1: 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.


But it is not clear how to handle the QoE configuration for broadcast service when UE’s RRC states change. For example, when UE enter IDLE/INACTIVE state from CONNECTED state, whether the UE stores the QoE configuration received in CONNECTED state or the UE releases the QoE configuration in CONNECTED state and is reconfigured the QoE measurement for IDLE/INACTIVE state via RRCRelease message.
Observation 1: It is not clear how to handle the QoE configuration for broadcast service when the RRC states change.
Considering the characteristics of broadcast service, the RRC states change will not interrupt receiving broadcast service. So for the QoE measurement for broadcast service, we also should keep the continuity of the QoE measurement as much as possible even in case of UE’s RRC states change. This can avoid interrupting the QoE measurement job and configuring the QoE measurement repeatedly when the RRC states changes. This is beneficial to avoid introducing the additional signalling. We think this should be a baseline for QoE measurement for broadcast service.
Proposal 1: It can be a baseline that keeping the continuity of the QoE measurement for broadcast service as much as possible when UE’s RRC states change.
According to the RAN3’s agreement in RAN3#117e meeting, when UE enter IDLE/INACTIVE state from CONNECTED state, UE shall keep the QoE configuration for broadcast service configured in RRC_CONNECTED. 
	· UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE.


Similarly, when UE switches the CONNECTED state from IDLE/INACTIVE state, UE can also keep the QoE configuration for broadcast service. If the gNB wants to change the QoE configuration, gNB can release/add/modify the QoE configuration for broadcast service via RRCRecconfiguration message, RRCResume message or RRCRelease message.
Proposal 2: UE shall keep QoE configuration for broadcast service when UE’s RRC states change.
Proposal 3: The QoE measurement for broadcast service can be added/modified/released via RRCReconfiguration, RRCResume and RRCRelease message.
Besides, the details of keeping the QoE configuration need to be discussed further.
We can first discuss whether does the UE keep all QoE configurations or keep a part of QoE configuration for IDLE/INACTIVE state. We know that network has removed UE context for RRC_IDLE UE, but some information is necessary for network to perform QoE measurement and report. We classify them into following several categories:
1. In order to send QoE measurement report to MCE: QoE reference, MCE IP address;
2. To support alignment of MDT and QoE measurement: aligned MDT trace ID and QoE reference;
3. RVQoE configuration information.
4. Current QoE configuration type: s-based or m-based configuration.
We do not think it is necessary to keep all configurations, for example, QoE XML configuration container is not needed. But the above information may be needed to keep.
Proposal 4: It is not necessary to keep all QoE configurations in UE. But the following types of information shall be kept:
1. In order to send QoE measurement report to MCE: QoE reference, MCE IP address;
2. To support alignment of MDT and QoE measurement: aligned MDT trace ID and QoE reference;
3. RVQoE configuration information.
4. Current QoE configuration type: s-based or m-based configuration.
Based on the above result, for the four types of configuration information which layer is responsible to keep them when UE is in RRC_IDLE, we prefer UE AS to APP for the following reason:
1. For the necessary information in order to send QoE measurement report to MCE, we think APP is not care about MCE IP address. So it is better for UE AS to keep it.
2. For the alignment of MDT and QoE measurement, APP is not aware of MDT measurement. So, only UE AS can keep it.
3. For RVQoE configuration information, both UE AS and APP can keep it.
4. For s-based or m-based QoE configuration type, it is UE AS to keep it.
Based on above analysis, UE’s AS layer can keep all above the information. So we think the UE’s AS layer should be responsible to keep QoE configuration.
Proposal 5: UE’s AS layer should be responsible to keep the configured IDLE/INACTIVE QoE configuration.
Besides, there is another open issue that how long the UE shall keep the QoE configuration for MBS broadcast service. We can analyse this issue according to the above information should be kept. 
1. For the necessary information in order to send QoE measurement report to MCE, UE shall keep them until there is no QoE measurement report generated any more.
2. For the alignment of MDT and QoE measurement, if alignment is configured and MDT and QoE measurement is performing, UE shall keep them.
3. For RVQoE configuration information, UE shall keep it until RVQoE configuration is deactivated.
4. For s-based or m-based QoE configuration type, UE shall keep it when the QoE configuration exists.
Based on the above consideration, we think UE shall keep the QoE configuration until QoE configuration is deactivated.
Proposal 6: UE’s AS layer should keep the QoE configuration until the QoE configuration is deactivated.
But we notice that there is an obvious difference between legacy R17 QoE configuration deactivation and R18 inactive/idle QoE configuration deactivation. Network may not able to deactivate QoE configuration for IDLE/INACTIVE states immediately.
[bookmark: _GoBack]For example, for s-based QoE configuration, in order to find UE, CN may have to trigger paging procedure. After UE setting up RRC connection, CN can forward deactivation message to RAN. But it is too complicated to perform these procedures. 
In logged MDT, time duration is introduced to control the inactive/idle measurement time. For the same reason, we propose to introduce time during for inactive/idle QoE measurement.
Proposal 7: It is proposed to introduce time duration for QoE measurement for IDLE/INACTIVE states as in logged MDT.
2.2 How to determine the UEs
In RAN2#119 meeting, the following FFS is left:
	· FFS how does gNB determine which UEs can be configured with MBS QoE measurements


In MBS feature, TMGI is used to be able to identify a multicast MBS session or broadcast MBS session. And the MBS Interest Indication is introduced to inform the network that UE is receiving or is interested to receive MBS broadcast service. In our understanding, the QoE measurement for MBS service can be performed based on TMGI. So the TMGI(s) can be included in QoE measurement configuration for multicast service or broadcast service to identify the MSB session. The gNB can determine which UEs can be configured with MBS QoE measurements based on TMGI(s) that UE is receiving or is interested to receive.
Proposal 8: The gNB can determine which UEs can be configured with MBS QoE measurements based on TMGI(s) that UE is receiving or is interested to receive.
2.3 Buffering of QoE report generated in IDLE/INACTIVE state
In RAN2#119e meeting, the issue on buffering of QoE report generated in IDLE/INACTIVE state was discussed. But it has not been decided the minimal memory size requirement and if AS layer is responsible for storing the QoE reports.
	· 4: 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).


The similar issue was discussed in R17 for RAN overload scenario. In our understanding, AS layer should be responsible to store the QoE reports generated in RRC IDLE/INACTIVE state as in R17. Because the app layer is not aware of that when the UE’s RRC state changes. If the app layer stores the QoE reports, during the QoE measurement, the AS layer should send the RRC change indication to app layer frequently. This will increase the signalling transmission and will introduce more impact on SA4 and CT1. So we think we can reuse the R17 mechanism that the AS layer is responsible for storing the QoE reports.  
Proposal 9: The AS layer is responsible for storing the QoE reports as in R17.
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 longer than RAN overload in most case, we think the minimal memory size should be larger than 64KB.So it is proposed that:
Proposal 10: The minimal memory size for QoE reports generated in RRC IDLE/INACTIVE state can be larger than 64KB.
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According to the above discussion, the following observations are made:
Observation 1: It is not clear how to handle the QoE configuration for broadcast service when the RRC states change.
Also, the following proposals are formulated:
Proposal 1: It can be a baseline that keeping the continuity of the QoE measurement for broadcast service as much as possible when UE’s RRC states change.
Proposal 2: UE shall keep QoE configuration for broadcast service when UE’s RRC states change.
Proposal 3: The QoE measurement for broadcast service can be added/modified/released via RRCReconfiguration, RRCResume and RRCRelease message.
Proposal 4: It is not necessary to keep all QoE configurations in UE. But the following types of information shall be kept:
1. In order to send QoE measurement report to MCE: QoE reference, MCE IP address;
2. To support alignment of MDT and QoE measurement: aligned MDT trace ID and QoE reference;
3. RVQoE configuration information.
4. Current QoE configuration type: s-based or m-based configuration.
Proposal 5: UE’s AS layer should be responsible to keep the configured IDLE/INACTIVE QoE configuration.
Proposal 6: UE’s AS layer should keep the QoE configuration until the QoE configuration is deactivated.
Proposal 7: It is proposed to introduce time duration for QoE measurement for IDLE/INACTIVE states as in logged MDT.
Proposal 8: The gNB can determine which UEs can be configured with MBS QoE measurements based on TMGI(s) that UE is receiving or is interested to receive.
Proposal 9: The AS layer is responsible for storing the QoE reports as in R17.
Proposal 10: The minimal memory size for QoE reports generated in RRC IDLE/INACTIVE state can be larger than 64KB.
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