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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]: 
AR/MR will be supported as new service type and take R17 legacy QoE mechanism as baseline, pending on SA4’s further progress in R18.
Configuration container need not to be provided to the new gNB for MBS broadcast service.
RRC level ID (measConfigAppLayerID) for MBS broadcast service should be available in the new gNB.
For MBS QoE, an M-based QoE configuration shall not overwrite the S-based QoE configuration stored at the UE by the new gNB.
To be continue:
FFS if we support only other services running over MBS bearer, or MBS can be treated as a new service type alone.
FFS whether to support some selection policies to better report/discard reports in case of limited storage space
WA: RVQoE measurement is not supported in RRC_IDLE/INACTIVE state.
RAN3 continue to study whether support RVQoE measurement in RRC_CONNECTED state. 
Whether to support UE-based solution or CN-based solution should take into account the final agreed set of information needed in the new gNB, as well as other factors.
In this contribution, we provide some analysis on open issues.
2. Discussion
Here we continue discussing how to keep QoE configuration when UE switches to RRC_IDLE and RRC_INACTIVE. The open issue is as below:
Whether to support UE-based solution or CN-based solution should take into account the final agreed set of information needed in the new gNB, as well as other factors.
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
In RAN2 # 121bis meeting, the related agreement is as below:
6:For QoE configurations of MBS QoE in RRC IDLE, UE AS layer does not store the QoE container but stores QoE configuration ID and service type. FFS if UE AS layer stores something else. 
7:For QoE configurations MBS QoE in RRC IDLE/INACTIVE, the UE APP layer stores all the parameters forwarded from AS layer.
For INACTIVE, FFS what else UE AS layer stores.
From above RAN2 and RAN3 agreement, it is clear that QoE configuration will be kept by UE in order to perform QoE measurement,.
Observation 1: RAN2 and RAN3 have agreed that QoE configuration would be kept by UE in RRC_IDLE and RRC_INACTIVE no matter which solution is adopted to store QoE configuration when UE in the RRC_IDLE state.
Considering UE has to keep some QoE configuration, 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 believed as 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.
Since UE has to keep QoE configuration, the option 1 keeping entire QoE configuration at AMF is unnecessary, i.e. AMF may only store security sensitive QoE configuration.
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, 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 1: it is proposed for UE to store QoE configuration when UE in the RRC_IDLE state, i.e. option 2.
For the following open issue:
FFS if we support only other services running over MBS bearer, or MBS can be treated as a new service type alone.
The intention is to collect QoE measurement for MBS, and we all know that MBS is a communication delivery method, but it may be also suitable to introduce MBS in service type to indicate collect QoE measurement for MBS just like LTE. We may check this understanding with SA5.
Proposal 2: it is proposed to check with SA5 that introducing MBS in service type to collect QoE measurement for MBS just like LTE.
Since we support UE to store QoE configuration, here we discuss which QoE configuration shall be sent to UE.
For Service Type, no matter MBS service type is indicated by a new kind of service type or a MBS QoE measurement collection Indication, it would be sent to UE in order that UE can perform the QoE task for MBS.
For QoE measurement type (signalling based, management based), QoE measurement type shall be provided to new NG-RAN to prohibit m-based QoE overriding s-based QoE. The agreement is achieved in last RAN3 meeting as below:
For MBS QoE, an M-based QoE configuration shall not overwrite the S-based QoE configuration stored at the UE by the new gNB.
It 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 Container for Application Layer Measurement Configuration (config container), it is used to configure QoE measurement and shall be sent to UE.
For MDT Alignment Information, it used to support alignment of MDT and QoE measurement.
For S-NSSAI Information, it is up to whether to support per slice QoE measurement collection. It is FFS now.
For RVQoE Information, we may first confirm whether to support RVQoE for RRC_INACTIVE/RRC_IDLE/ RRC_CONNECTED states UE. It may be FFS now.
For MBS information, we have send LS to SA5 for MBS session ID, MBS area scope, and we may wait for SA5 reply.
Proposal 3: we think following information shall be sent to UE when configuring QoE measurement:
1. QoE reference and Measurement Collection Entity Information;
2. MBS service type or a MBS QoE measurement collection Indicator;
3. Container for Application Layer Measurement Configuration (config container);
4. Alignment Information of MDT and QoE measurement: aligned MDT trace ID and QoE reference;
5. QoE measurement type: s-based or m-based configuration.
6. FFS for MBS session ID, MBS area scope, slice and RVQoE information.
When sending QoE report to the new gNB, besides the QoE reference and Measurement Collection Entity Information, we think UE shall also provide the following information explicitly to the new gNB.
1. Alignment Information of MDT and QoE measurement: aligned MDT trace ID and QoE reference.
2. QoE measurement type: s-based or m-based configuration.
For 1), since MDT is aligned with QoE, it is better for new gNB to retrieve MDT and QoE measurement together and sends them to MCE.
For 2), it is used to solve overriding issue just like MDT which has been agreed in last RAN3 meeting as below:
For MBS QoE, an M-based QoE configuration shall not overwrite the S-based QoE configuration stored at the UE by the new gNB.
Proposal 4: it is proposed to also send MDT and QoE measurement alignment Information and QoE measurement type from UE to new gNB.
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 5: 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, and then we continue discuss how long UE shall keep them. 
1. For the necessary information in order to send QoE measurement report to MCE (QoE reference and Measurement Collection Entity Information), UE shall keep them till QoE measurement report is sent to new gNB.
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 necessary information used to perform QoE measurement (config container, MBS information), UE shall keep them till there is no QoE measurement report generated any more.
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 6: 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 to deactivate QoE configuration, CN may have to trigger paging procedure. After UE setting up RRC connection, CN can forward deactivation message to RAN. This procedure has also been agreed in RAN2 meeting as below:
RAN2 thinks existing paging can be used to bring UE to CONNECTED, where NW can release QoE configuration. This requires no specification changes.
Although it has been supported by current specification, 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. What is more, if CN triggers paging to NG-RAN in order for QoE configuration deactivation, but it is the common case that UE cannot be found. CN has to trigger deactivation again after a period of time until the UE is founded. So, we do not think it is suitable to use paging to deactivate QoE configuration.
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 7: it is proposed to introduce timer during for inactive/idle QoE measurement as in logged MDT.
RAN3 discuss whether to support RVQoE for broadcast service type in RRC_INACTIVE/RRC_IDLE/ RRC_CONNECTED states. The related conclusion is listed below:
WA: RVQoE measurement is not supported in RRC_IDLE/INACTIVE state.
RAN3 continue to study whether support RVQoE measurement in RRC_CONNECTED state. 
We do not think RVQoE measurement in RRC_IDLE/INACTIVE state is needed for the following reason:
1. RVQoE is used by RAN to optimize QoE measurement in R17 due to RVQoE measurement result can be provided to RAN in time for UE in RRC_CONNECTED state. While for broadcast service, when UE in RRC_INACTIVE/RRC_IDLE states, NG-RAN cannot retrieve RVQoE measurement result immediately because it is not suitable to trigger UE entering RRC_CONNECTED state to just to send RVQoE measurement result.
2. If RVQoE measurement result is retrieved by other NG-RAN node, it shall be provided to original NG-RAN when RVQoE measurement result generates which would cost much interface resource.
3. After receiving RVQoE measurement result from other NG-RAN, the original NG-RAN can optimize RVQoE, but it is hard to decide whether the optimization is appropriate because UE may have leaved this NG-RAN and cannot provide feedback.
In one word, we do not support RVQoE measurement in RRC_IDLE/INACTIVE for broadcast service type because UE cannot provide real time RVQoE to network as in R17.
Proposal 8: it is proposed to turn the WA to agree: RVQoE measurement is not supported in RRC_IDLE/INACTIVE state.
For RVQoE measurement in RRC_CONNECTED state, we think R17 RVQoE procedures can be reused to support RVQoE measurement in RRC_CONNECTED state. But we do not think new gNB is allowed to reconfigure RVQoE. When UE connects to a new gNB, it is too complex for new gNB to receive RVQoE configuration and then to reconfigure RVQoE. When QoE Report is sent to new gNB, RVQoE may be sent together. If new gNB is not interested in RVQoE, it may be discarded.
Proposal 9: it is proposed to reuse R17 procedures to support RVQoE measurement in RRC_CONNECTED state, but we do not support reconfiguring RVQoE in new gNB.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Observation 1: RAN2 and RAN3 have agreed that QoE configuration would be kept by UE in RRC_IDLE and RRC_INACTIVE no matter which solution is adopted to store QoE configuration when UE in the RRC_IDLE state.
Proposal 1: it is proposed for UE to store QoE configuration when UE in the RRC_IDLE state, i.e. option 2.
Proposal 2: it is proposed to check with SA5 that introducing MBS in service type to collect QoE measurement for MBS just like LTE.
Proposal 3: we think following information shall be sent to UE when configuring QoE measurement:
1. QoE reference and Measurement Collection Entity Information;
2. MBS service type or a MBS QoE measurement collection Indicator;
3. Container for Application Layer Measurement Configuration (config container);
4. Alignment Information of MDT and QoE measurement: aligned MDT trace ID and QoE reference;
5. QoE measurement type: s-based or m-based configuration.
6. FFS for MBS session ID, MBS area scope, slice and RVQoE information.
Proposal 4: it is proposed to also send MDT and QoE measurement alignment Information and QoE measurement type from UE to new gNB.
Proposal 5: it is proposed to ask SA5 for the information sent explicitly to MCE in QoE report.
Proposal 6: it is proposed for UE to keep the QoE configuration until QoE configuration is deactivated.
Proposal 7: it is proposed to introduce timer during for inactive/idle QoE measurement as in logged MDT.
Proposal 8: it is proposed to turn the WA to agree: RVQoE measurement is not supported in RRC_IDLE/INACTIVE state.
Proposal 9: it is proposed to reuse R17 procedures to support RVQoE measurement in RRC_CONNECTED state, but we do not support reconfiguring RVQoE in new gNB.
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