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1	Introduction 
In RAN2#123bis meeting, we make the good progress on the remaining issues and the following agreements and work assumption were achieved.
	· The UE does NOT perform QoE area scope checking when the UE is in RRC_CONNECTED state, i.e. it remains under the responsibility of the network, as in Rel-17.
· Working assumption: For QoE configurations applicable to RRC_IDLE/INACTIVE state, area scope checking is performed by the UE AS layer when the UE is in RRC_IDLE/INACTIVE state.
· Send an LS to SA4/SA5 to check whether it is OK that polygon-based area scope is not supported for QoE applicable to RRC IDLE/INACTIVE (offline QCM)
· For RAN3 reply LS, we indicate:
· It is feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution.
· We will indicate some issues, discuss offline what is agreeable to be indicated in the LS (e.g. Uu overhead, security, UE buffer size etc.) (offline China Unicom)
· Include discussion on session status indication in the offline
· Session status indication can be transmitted from UE to gNB when the UE moves from RRC IDLE/INACTIVE to RRC_CONNECTED state. Detailed RRC procedures are FFS in RAN2.

PLMN checking
· Include this in the open issue list and companies are invited to provide their views for the next meeting



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 
QoE configuration retrieval
For QoE configurations storing and retrieval at/from the UE, in last RAN2 meeting [1], it was agreed that it is feasible for gNB to store and retrieve IDLE/INACTIVE QoE configurations via UE based solution. And in the LS from RAN3 [2], RAN3 make the work assumption that UE based solution for IDLE QoE configuration retrieve in Rel-18.
Based on the agreement and work assumption, the remaining issues on UE based solution was discussed in the open issues discussion. The main open issue is how to transmit the QoE configuration to gNB.
During the open issues discussion, three options of transmitting the QoE configuration to gNB were discussed as below:
Option 1: UE information request/response procedure
Option 2: QoE measurement reporting procedure
Option 3: Using msg5 to retrieve QoE configurations.
For Option 1 and Option 2, the QoE configuration available indication is needed to inform the gNB that UE has stored QoE configuration. Then the network can retrieve the QoE configuration. 
Option 1 reuses the UE information request/response procedure via SRB2. It is a clean solution to retrieve the stored QoE configuration. The network can retrieve the QoE configuration and QoE report separately. If UE has stored QoE configuration and QoE report, but the network only want to retrieve the QoE configuration, then the network can only trigger the UE information request/Response procedure to retrieve the QoE configuration.
For option 2, this solution will not introduce new procedure and this solution is acceptable to most companies. Both QoE configuration and QoE report retrieval are via QoE measurement reporting procedure. According to the current agreement, there is no new request message defined. This means that after the gNB receives the QoE report available indication, gNB will setup the SRB4 and then UE will send the QoE measurement report to network via MeasurementReportAppLayer message. 
If we also adopt this solution to retrieve the QoE configuration, we think it is necessary to send an indication to inform the network and then the network setup the SRB4 to retrieve the QoE configuration. Based on the current agreement, the gNB cannot retrieve the QoE configuration and QoE report separately. Because after the network receive the indication(single one or two separate), the network setup the SRB4 only without sending indication to UE whether to retrieve the QoE configuration only or both QoE configuration and QoE report. Then UE can only send the QoE configuration and QoE report together to the network.
But we think the network should be allowed to retrieve the QoE configuration and QoE report separately. Because when UE returns to RRC_CONNECTED state, UE may has both stored QoE configuration and stored QoE report. But the network may only wants to retrieve the QoE configuration but not the QoE report due to the QoE configuration is more important. Or the network wants to retrieve the QoE configuration firstly and then retrieve the QoE report later as the retrieval of QoE report may introduce more delay when the size of stored QoE report is too large.
Proposal 1: The network should be allowed to retrieve the stored QoE configuration and QoE report separately. 
If we allow the network to retrieve the stored QoE configuration and QoE report separately. Then a separate indication should be introduced to indicate whether UE only has stored QoE configuration. As when UE send the QoE report available indication to the network, it means that the UE has both stored QoE configuration and QoE report. Besides, we need to introduce a new request message sent to UE to indicate whether the network want retrieve the QoE configuration only or both QoE configuration and QoE report. 
Proposal 2: A new indication should be introduced to indicate whether UE only has stored QoE configuration.  
Proposal 3: If we adopt the option 2, a new request message should be introduced and sent to UE to indicate whether the network wants to retrieve the QoE configuration only or both QoE configuration and QoE report.
If we do not allow the network to retrieve the stored QoE configuration and QoE report separately. Then there is no need to introduce a new indication to indicate UE has stored QoE configuration. We can just reuse the current QoE report available indication and extend the definition to indicate UE has stored QoE configuration and/or available QoE report. As after the network receive the indication(s), the network will setup the SRB4 and retrieve the QoE report or QoE configuration.
Proposal 4: If the network it not allowed to retrieve the stored QoE configuration and QoE report separately, the current QoE report available indication can be reused. 
For Option 3, this may cause some security issue as the AS security will be activated after msg5 it received by network. Besides, considering the size of stored QoE configuration is at most 4kBytes, it is too large to be included in msg5. So this solution is not pursued.
Considering when UE enters RRC_IDLE/INACTIVE, UE needs to store the QoE report generated during RRC_IDLE/INACTIVE and some QoE configuration, we should introduce the UE variable for QoE measurement in RRC_IDLE/INACTIVE to store the QoE configuration and QoE report.
Proposal 5: The UE variable for QoE measurement in RRC_IDLE/INACTIVE state should be introduced to store the QoE configuration and QoE report.
QoE Session status
According to the RAN2#123bis agreement, it was agreed that session status indication can be transmitted from UE to gNB when UE moves from RRC_IDLE/INACTIVE to RRC_CONNECTED state. But the detailed RRC procedures are FFS.
In Rel-17, when the QoE measurement session starts or stops, the App layer will send the session status to AS layer only when transmissionOfSessionStartStop in QoE configuration is set to true. Then the network can decide whether to start the MDT measurement for alignment. This means that only when the network want do the alignment of MDT, the network will send the transmissionOfSessionStartStop to UE. But the session status is necessary to be reported to network when UE returned to RRC_CONNECTED state. So at each time of UE enters RRC_IDLE/INACTIVE state, transmissionOfSessionStartStop should be configured to UE and UE AS layer send this indication to APP layer to let APP layer send the session status to UE AS layer. As this procedure is specific to RRC_IDLE/INACTIVE state, so it is better to allow the network configure transmissionOfSessionStartStop to UE when UE enters to RRC_IDLE/INACTIVE state via RRCRelease message. 
Proposal 6: Allow the network configure transmissionOfSessionStartStop to UE when UE enters to RRC_IDLE/INACTIVE state via RRCRelease message. 
Besides, how to send the QoE measurement session status indication to network can be discussed. There are three possible options to transmit the session status indication: via msg5, together with stored QoE configuration or together with QoE report.
We think the QoE measurement session status is important and should be sent to the new gNB as soon as possible. Then the network can the session status to decide whether start the MDT measurement based on the session status or decide whether to release the QoE measurement based on the area scope. Consider the network may not retrieve the QoE report as soon as possible, the session status is not suitable to be transmitted together with the QoE report. And the new gNB may not support the QoE measurement, it is not reasonable to transmit the session status indication to a gNB not support the QoE measurement. So it is also not suitable to transmit session status indication via msg5 to the network without checking whether the new gNB supports the QoE measurement or not. Considering the stored QoE configuration will be transmitted to the network as soon as possible after UE returns RRC_CONNECTED state and the QoE reference also will be sent to the network, the QoE session status should be transmitted to network together with stored QoE configuration.
Proposal 7: The QoE session status should be transmitted to network together with stored QoE configuration.
Open issue 2: Areas scope handling in IDLE/INACTIVE state 
In RAN2#123bis meeting, it was assumed that for QoE configurations applicable to RRC_IDLE/INACTIVE state, area scope checking is performed by the UE AS layer when UE is in RRC_IDLE/RRC_INACTIVE state. In Rel-17, according to the SA4’s spec, UE app layer only check whether UE is within area scope or not when APP layer starts the new QoE measurement session. Only when UE is within the area scope, APP layer can start new QoE measurement session. After starting the QoE measurement, APP layer will still continue the QoE measurement even UE is out of area scope. So the UE AS layer needs to inform the UE APP layer whether UE is within or out of area scope when APP layer starts the QoE measurement session.
In our understanding, we need to discuss how AS layer inform the APP layer whether UE is within or out of area scope after UE enters IDLE/INACTIVE state. We think there are two possible solutions can be discussed.
· Option 1: AS layer inform the APP layer whether UE is current within or out of area scope once UE moves to a new cell.
· Option 2: AS layer inform the APP layer whether UE is current within or out of area scope once UE change the cell only when the APP layer sends the request information. 
For option 1, after UE enters RRC_IDLE/INACTIVE state, AS layer will send the indication of whether UE is within or out of area scope once UE moves to a new cell. Considering the area scope is configured per QoE reference and UE can be configured at most 16 QoE measurement tasks, then at each time of UE moving a new cell, UE AS layer may send at most 16 bits to APP layer to inform the APP layer whether UE is within or out of area scope for each QoE measurement. This option is simple but will introduce more signalling overhead in AT command.
For option2, after UE enters RRC_IDLE/INACTIVE state, UE AS layer needs to inform the APP layer that UE enters RRC_IDLE/INACTIVE state. Then when UE APP layer wants to start the new QoE measurement session, UE APP layer can send the request information to AS layer and then AS layer can send the indication of whether UE is within or out of area scope for the specific QoE measurement. This solution can reduce the interaction between AS layer and APP layer. 
Proposal 8: It is kindly to ask RAN2 to discuss the below two options of how AS layer inform the APP layer whether UE is within or out of area scope after UE enters IDLE/INACTIVE state and send the LS to CT1 and SA4.
· Option 1: AS layer informs the APP layer whether UE is within or out of area scope once UE moves to a new cell via AT command.
· Option 2: AS layer informs the APP layer whether UE is within or out of area scope via AT command only when the AS layer receives the request information from APP layer. 
Open issue 3: How to indicate 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. And in RAN3 LS [2], it was agreed that MBS is considered as a communication service and QMC is supported for MBS broadcast and multicast. Accordingly, define new extensible IE with “multicast” and “broadcast” in XnAP and NGAP for QMC configuration. It is up to RAN2 to decide whether UE needs to be aware of whether the MBS related QoE measurement configuration information pertains to multicast or broadcast.
Based on the current WA, UE AS layer will be responsible to check area scope and UE based solution is adopted. So the area scope and MCE ID is mandatory presence for QoE configuration used in RRC_IDLE/INACTIVE state. This information can be an implicit indicator. There is no need to introduce new indication. If the majority want to use a new indicator, the communication type IE defined in XnAP and NGAP for QMC configuration can be reused and inform RAN3 to configure the communication type to UE.
Proposal 9: There is no need to introduce an explicitor indicator to indicate whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.
Proposal 10: An explicit indicator is preferred in RAN2, the communication type defined in RAN3 can be reused and send the LS to RAN3. 
Open issue 4: PLMN checking 
In RAN2#123bis meeting, the issue of PLMN checking was discussed and was listed in open issue list. During the discussion on open issues list, most companies support the intention of support PLMN checking for QoE measurement in RRC_IDLE/INACTIVE state but have the concern on the spec impact. 
The main intention of support PLMN checking in QoE is to avoid sending the stored QoE report in RRC_IDLE/INACTIVE state to a PLMN belongs to another operator. In logged MDT, the PLMN checking is not only performed before sending the logged MDT report available indication to network but also during performing logging MDT measurement and before send the stored logged MDT report to network. Besides, the PLMN list is configured by OAM and then the gNB can configure the PLMN list to UE. So this will introduce many additional spec changes in RAN2, RAN3 and SA5. 
If we do not support PLMN checking for QoE reporting in this release, when UE sends the stored QoE report available indication to a non-target PLMN. This PLMN is possible to know whether these QoE report can be retrieved based on the stored QoE configuration. This PLMN can just not retrieve the QoE report or discard these QoE reports. So this maybe not a big issue if we do not support PLMN checking.
Proposal 11: Considering supporting the PLMN checking for QoE will introduce more spec impact in RAN2, RAN3 and SA5, it is not recommended to support PLMN checking in this release. 
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 12: RAN2 should make it clear when the 48h starts when UE is allowed to release the stored reports and configuration after 48 hours. 
[bookmark: _Ref189046994]3 Conclusion
According to the above discussion, the following observations and proposals are made:
QoE configuration retrieval
Proposal 1: The network should be allowed to retrieve the stored QoE configuration and QoE report separately. 
Proposal 2: A new indication should be introduced to indicate whether UE only has stored QoE configuration.  
Proposal 3: If we adopt the option 2, a new request message should be introduced and sent to UE to indicate whether the network wants to retrieve the QoE configuration only or both QoE configuration and QoE report. 
Proposal 4: If the network it not allowed to retrieve the stored QoE configuration and QoE report separately, the current QoE report available indication can be reused.
Proposal 5: The UE variable for QoE measurement in RRC_IDLE/INACTIVE state should be introduced to store the QoE configuration and QoE report.
QoE Session status
Proposal 6: Allow the network configure transmissionOfSessionStartStop to UE when UE enters to RRC_IDLE/INACTIVE state via RRCRelease message. 
Proposal 7: The QoE session status should be transmitted to network together with stored QoE configuration.
Areas scope handling in IDLE/INACTIVE state
Proposal 8: It is kindly to ask RAN2 to discuss the below two options of how AS layer inform the APP layer whether UE is within or out of area scope after UE enters IDLE/INACTIVE state and send the LS to CT1 and SA4.
· Option 1: AS layer informs the APP layer whether UE is within or out of area scope once UE moves to a new cell via AT command.
· Option 2: AS layer informs the APP layer whether UE is within or out of area scope via AT command only when the AS layer receives the request information from APP layer.
How to indicate whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states
Proposal 9: There is no need to introduce an explicit indicator to indicate whether a QoE configuration is also applicable in RRC-IDLE/INACTIVE states.
Proposal 10: An explicit indicator is preferred in RAN2, the communication type defined in RAN3 can be reused and send the LS to RAN3.
PLMN checking
Proposal 11: Considering supporting the PLMN checking for QoE will introduce more spec impact in RAN2, RAN3 and SA5, it is not recommended to support PLMN checking in this release. 
When does the 48h start?
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