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1. Introduction
In last RAN3 meeting, the following agreements have been achieved and some open issue is identified. And it is captured in chair Notes [1]: 
No enhancements on paging for the purpose of configuring UE with legacy QoE measurement for the RRC_IDLE/INACTIVE UEs.
Legacy paging only for legacy QoE purpose is up to implementation.
Use the same set of parameters in QMC configuration for all RRC states.
RAN3 assumes that there is no need to request QoE measurements per UE RRC state.
Whether the UE can indicate the RRC state in the QoE report?
WA: MBS service area can be expressed by QoE area scope IE, FFS on whether any enhancements of this IE are needed.
Confirm the following issues and further discuss the solution for these issues within?UE-based solution and CN-based solution:
How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.
Whether the UE can be instructed to indicate the RRC state in the QoE report will be discussed in next RAN3 meeting.
The following aspects on high speed scenario shall be discussed in next meeting:
Whether a “HSDN wide indication” can be included in the Area Scope of QoE configuration (from OAM to gNB), instead of OAM being required to provide the whole list of HSDN cells. 
Whether the ‘high UE velocity’ indication can be added into the QoE configuration.
In this contribution, we provide some analysis on open issues.
2. Discussion
In last RAN3 meeting, we have agreed to not enhance paging to configure UE with QoE measurement. Except for paging, there are many other new mechanisms which may be used for QoE configuration, e.g. MCCH, SIB, but no agreement has been achieved. Here we discuss the pros and cons.
Pros:
The advantage of using broadcast to configure QoE measurement is the configuration can be sent to UE at the first time when UE accessing to the cell. But we think the benefit is so limited because it is not an urgent task especially for m-based QoE measurement task. Operator triggers m-based QoE measurement to collect QoE measurement result for certain area for a period of time. It is usually a relatively long time, i.e. it is not in a hurry to configure UE at the first time.
Cons:
1. It wastes more Uu interface resource due to MCCH is used to transfer QoE configuration which may be a large amount of data.
2. Network cannot select UE when configure QoE measurement. If overloaded, most of time network only configure part of UE to perform QoE measurement which cannot be supported by broadcast.
3. Alignment of MDT and QoE reporting is not supported because QoE measurement is initiated at the first while MDT measurement has to be configured when UE enter RRC_CONNECTED state. It is hard to achieve alignment.
For the above reasons, we do not support new QoE configuration mechanism for QoE measurements in INACTIVE/IDLE RRC states, but it is finally up to RAN2.
Proposal 1: New QoE configuration mechanism for QoE measurements in INACTIVE/IDLE RRC states is finally up to RAN2.
Here we continue discussing how to keep QoE configuration when UE switches to RRC_IDLE and RRC_INACTIVE.
In RAN3 #117 meeting, we have agreed that UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE. 
UE shall keep the QoE configuration for MBS broadcast service configured in RRC_CONNECTED even when UE switches to RRC_IDLE and RRC_INACTIVE
UE has to perform QoE measurement in RRC_IDLE and RRC_INACTIVE, so necessary QoE configuration shall be kept by UE.
Observation 1: UE has to keep necessary QoE configuration to perform QoE measurement in RRC_IDLE and RRC_INACTIVE no matter which solution is adopted to store QoE configuration when UE in the RRC_IDLE state.
We think one solution is for UE to keep all configurations; the other solution is UE only keeps part of configuration in inactive/idle state, while the other part of configuration such as MCE IP address which is security sensitive shall be kept in CN. 
The open issue we discussed in last RAN3 meeting is as below:
Whether UE or CN stores the network instance of QoE configuration when UE in the RRC_IDLE state needs further discussion. 
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.
Considering UE has to keep part of QoE configuration, the option 1 keeping entire QoE configuration at AMF is unnecessary, i.e. AMF may store part of QoE configuration at most.
Besides above reason, we prefer option 2 for the following reasons:
1. MCE ID can be introduced which is same as TCE ID in logged MDT. There is no security issue on MCE ID.
2. Anyway UE has to keep QoE configuration in order to perform QoE measurement. If UE specific QoE configuration is also kept in CN, it is hard to align QoE configuration between CN and UE. Especially when QoE configuration is removed by UE for exceeding 48 hours (take logged MDT as an example), NG-RAN is not informed and cannot trigger CN to release QoE configuration. So, it may be impossible to keep QoE configuration alignment between CN and UE.
3. For m-based QoE configuration, there may be many UEs to be selected to perform QoE measurement which needs lots of storage resource for CN to store many per UE m-based QoE configuration.
Therefore, we support option 2, i.e. UE based solution.
Proposal 2: it is proposed for UE to store QoE configuration when UE in the RRC_IDLE state, i.e. option 2.
Since we support UE to store QoE configuration, there are some information shall be sent to UE. We classify them into following several categories:
1. In order to send QoE measurement report to MCE: QoE reference, MCE IP address (MCE ID);
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.
5. MBS information: MBS session ID, MBS service area.
For 1), it is used by new NG-RAN to send QoE report to MCE.
For 2), it indicates the alignment of MDT and QoE.
For 3), RVQoE for MBS can be discussed late.
For 4), QoE configuration type shall be provided to new NG-RAN to prohibit m-based QoE overriding s-based QoE. The related open issue is as below:
Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
4) is similar as the solution on logged MDT overriding issue. QoE may be just aligned with it. But it is finally up to RAN2.
For 5), MBS session ID indicate which MBS shall be measured. And MBS service area indicates the area scope to collect QoE measurement. So, they are needed.
Proposal 3: we think following information shall be sent to UE when configuring QoE measurement:
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.
5. MBS information: MBS session ID, MBS service area.
For MBS information, we think operator shall decide them when initiate QoE task. But we are not sure whether to include MBS information explicitly in NG interface. For s-based QoE configuration, NG-RAN just forward QoE configuration to UE no matter whether UE is receiving the configured MBS session or whether UE is in or out of the MBS service area. We think NG-RAN may not care about MBS information.
Proposal 4: we think NG-RAN just forward QoE configuration to UE without considering MBS session ID and MBS service area. But we can further discuss whether NG-RAN needs MBS information.
Based on the above result, for which layer is responsible to keep them when UE is in RRC_IDLE, we prefer UE AS layer 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.
5. For MBS information, it seems both UE AS and APP can keep it.
Based on above analysis, UE AS can keep all of the information, so, we support UE AS to keep QoE configuration.
Proposal 5: it is proposed for UE AS to take responsibility to keep configured inactive/idle QoE configuration at UE side when UE is in RRC_idle.
When sending QoE report to network, we think UE shall also provide the following information explicitly to network.
1. In order to send QoE measurement report to MCE: QoE reference, MCE IP address (MCE ID).
2. Current QoE configuration type: s-based or m-based configuration which is the same as MDT. It is used to solve overriding issue.
Proposal 6: it is proposed to send QoE reference, MCE IP address (MCE ID) and QoE configuration type to network explicitly when sending QoE report to network.
As for the issue on which information shall be sent to MCE in QoE report, the open issue is as below:
FFS whether RAN add QoE reference as an explicit IE in QoE report from gNB to MCE.
We think this issue is up to SA5, we can ask SA5 for it.
Proposal 7: it is proposed to ask SA5 for the information sent explicitly to MCE in QoE report.
For UE keeping QoE configuration, there is an open issue as below: 
How long UE shall keep the QoE configuration for MBS broadcast service.
We have discussed the detailed QoE configuration UE shall keep as above, then, we continue discuss how long UE shall keep them. 
1. For the necessary information in order to send QoE measurement report to MCE, UE shall keep them till 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.
So, we think UE shall keep the QoE configuration until QoE configuration is deactivated.
Proposal 8: it is proposed for UE to keep the QoE configuration until 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 inactive/idle QoE configuration immediately.
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.
It is too complicated to perform the above procedures. We do not think it is worth spending important resource, for example paging resource, for not urgent QoE configuration deactivation.
In logged MDT, time duration is introduced to control the inactive/idle measurement time. For the same reason, we propose to introduce timer during for inactive/idle QoE measurement.
Proposal 9: it is proposed to introduce timer during for inactive/idle QoE measurement as in logged MDT.
For the following open issue:
How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Whether the UE can be instructed to indicate the RRC state in the QoE report will be discussed in next RAN3 meeting.
We think these two issues can be discussed together for the reason that there is no difference for broadcast service type between RRC_IDLE and RRC_CONNECTED, i.e. a separate MCCH logical channel to service MBS broadcast will not be impacted for different RRC state. So, RRC states have no impact on QoE measurement result and QoE configuration.
For the first issue, it is UE app to generate QoE measurements which does not care about UE state. So, we do not need different operation or configuration for different UE state.
Proposal 10: it is proposed not to adopt different operation or configuration for MBS broadcast QoE measurements after the UE switches from RRC_IDLE to RRC_CONNECTED.
For the second issue, since there is no difference for MBS broadcast service between RRC_IDLE and RRC_CONNECTED, it is not needed to indicate the RRC state in the QoE report.
Proposal 11: it is proposed not to indicate the RRC state in the QoE report.
3. Conclusion
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Observation 1: UE has to keep necessary QoE configuration to perform QoE measurement in RRC_IDLE and RRC_INACTIVE no matter which solution is adopted to store QoE configuration when UE in the RRC_IDLE state.
Proposal 2: it is proposed for UE to store QoE configuration when UE in the RRC_IDLE state, i.e. option 2.
Proposal 3: we think following information shall be sent to UE when configuring QoE measurement:
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.
5. MBS information: MBS session ID, MBS service area.
Proposal 4: we think NG-RAN just forward QoE configuration to UE without considering MBS session ID and MBS service area. But we can further discuss whether NG-RAN needs MBS information.
Proposal 5: it is proposed for UE AS to take responsibility to keep configured inactive/idle QoE configuration at UE side when UE is in RRC_idle.
Proposal 6: it is proposed to send QoE reference, MCE IP address (MCE ID) and QoE configuration type to network explicitly when sending QoE report to network.
Proposal 7: it is proposed to ask SA5 for the information sent explicitly to MCE in QoE report.
Proposal 8: it is proposed for UE to keep the QoE configuration until QoE configuration is deactivated.
Proposal 9: it is proposed to introduce timer during for inactive/idle QoE measurement as in logged MDT.
Proposal 10: it is proposed not to adopt different operation or configuration for MBS broadcast QoE measurements after the UE switches from RRC_IDLE to RRC_CONNECTED.
Proposal 11: it is proposed not to indicate the RRC state in the QoE report.
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