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Introduction
In the last RAN3 #117 meeting, the agreements on this topic we had achieved as listed as following, with the open issues we had identified and agreed to discuss further.
	Agreements:
Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.
UE handles area scope checking for QoE measurements in RRC INACTIVE/IDLE mode. 
Whether UE AS layer or UE APP layer handle the area scope is to be discussed based on RAN2 progress.
Support MBS broadcast service INACTIVE/IDLE QoE first.
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. 

Open issues
Whether UE only reports the INACTIVE/IDLE QoE reports to gNB when the UE has entered to the RRC_CONNECTED due to other reasons is FFS
The use case and advantages of specifying a new QoE configuration mechanism for QoE measurements in INACTIVE/IDLE RRC states should be further clarified.
[bookmark: OLE_LINK20]RAN3 shall further clarify the use cases for high mobility scenario. whether enhancement is needed depends on the issues located during clarification.

WID
Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
· Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
 



In this paper, we would like to discuss the open issues.
Discussion
2.1 New Service Type 
[bookmark: OLE_LINK5]In WID [1], the first bullet is about service type: 
Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. 
MBS (the multicast/broadcast service) is listed as new QoE service type, just like as AR, MR services. 
But in TS38.300 16.10.1, the MBS is described as one of the communication service.
	For broadcast communication service, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast service area are authorized to receive the data). A broadcast communication service is delivered to the UEs using a broadcast session. A UE can receive a broadcast communication service in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state.



As a communication service, many kinds of application service could be transferred by MBS.
But we do not think RAN3 should discuss on introducing any new framework for MBS QoE at this stage. SA WGs or RAN plenary should be a better place to discuss and further check this question. And we have sent the LS to SA4 about new service type and MBS QoE metrics. We can wait for the reply.
While waiting for the progress on SA4, the current signalling design could be checked whether it can support the new service type by RAN3. If no additional requirement for some specific new service type is identified, we can keep the current status.
[bookmark: OLE_LINK2]Proposal1, R17 QoE configuration mechanism is adopted as baseline for MBS service. Without confirmation from RAN plenary, MBS is treated as QoE service type as WID description.  
[bookmark: OLE_LINK1]As for the RAN Visible QoE, the current spec only supports the DASH streaming and VR service types, and only two items are defined in the RAN visible QoE metrics. One is the application layer buffer level list, the other one is the playout delay for media startup. In our understanding, the playout delay for media startup only be recorded once when the media start to play at the first time. The buffer level list could be filled in by the UE application layer and reported to RAN side periodically. The RAN side could know the QoE tendency from the changing buffer level values after real-time optimization for the UE. But RAN has the only one parameter to check the optimization result. Maybe it’s not enough for the new service types which will be supported in R18.
After the legacy QoE metrics defined by SA4 are available, the potential new RAN visible parameters should be checked.
[bookmark: OLE_LINK21]Proposal2, the new RAN visible parameters should be analysed and introduced for the additional service types or the existing service if needed.

2.2 High mobility scenarios
In the last meeting, we agreed RAN3 should further clarify the use cases for high mobility scenario. 
From our point of view, the high mobility scenario is the one of important scenarios for operator and the related QoE report could be utilized for network optimization. The current NR spec has supported the high speed up to 500km per hour in FR1 and 350km per hour in FR2. The typical scenario is on the high speed trains. And the high mobility scenario should be supported for all the service types supported by QoE.
UE’s moving speed may influence the service experience seriously. In order to provide the better user experience for high speed scenario, operator has the motivation to collect the QoE reports which are sent by the UEs, which are moving in high speed, not only camped the HSDN cells. It’s the efficient way to analyse and optimize network for them.
We think the network side could get the QoE report for high mobility scenarios though the below solutions:
[bookmark: OLE_LINK3]Option1: The MCE/TCE collects the QoE/radio-related measurement results respectively. And then the post-processing for the “big data” could be done to find any problem for high mobility scenarios by any potential AI algorithm. As we know, 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.
Option2: OAM/CN requests RAN side to select the UE which is in the high mobility scenarios and report the QoE measurement results explicitly. The radio-related measurement may be collected for the same UE and reported to TCE.
For the legacy QoE, which option is preferred is out of RAN3 work scope. Maybe we should ask for the related working group’s opinion?
[bookmark: OLE_LINK4][bookmark: OLE_LINK6]If option2 is used, the signal based QoE procedure should be enhanced. An explicit IE about the high speed mobility should be added in the UE Application Layer Measurement Configuration Information IE on NGAP and XnAP. The option2 is our preferred.
Proposal3, OAM/CN requests RAN side to configure the legacy QoE report for high speed mobility scenarios explicitly.  
As for the RAN visible QoE, the below two solutions from RAN side could be used to collect QoE report for high mobility scenarios. Actually they could be used for collecting the legacy QoE also.
Option1: Define the dedicated QMC for high mobility scenario in the specific area scope.
For management based QoE solution, OAM only sends the QoE measurement configuration to the NG-RAN nodes that provide the high mobility coverage.
For signalling based QoE solution, Use the IE CHOICE Area Scope of QMC to specify the area scope.  
In the current CHOICE Area Scope of QMC IE, the cell based, TA based and TAI based area scope are defined. The maximum number of cell IDs comprising the QMC scope is 32. The maximum number of TA comprising the QMC scope is 8. 
Considering the high speed trains travel long distances, it maybe not enough for the current scope to cover such a long distance. Even the maximum number of cell IDs or TA could be enlarged to cover more area, it’s still not a good choice to provide such a long list in the signalling interface. During the mobility procedure, the target RAN node has to check the area scope list. If it’s too long, the target RAN node will take more time to check. That’s one of the reasons why it’s not a good way we think. 
Option2: Configure the QoE report only when UE’s speed reaches the specific threshold. 
Collecting QoE measurement only when the UE is in the high speed state will be very helpful for operator to optimize the special scenarios. It’s a better solution for QoE collection in high mobility scenarios, while more efforts and more spec impacts are needed. 
In our views, event-based triggering helps operators to collect QoE information form UE when UE is in some special scenarios, such as high-speed scenarios, bad coverage scenarios and high interference scenarios. And those special scenarios are experienced by UE itself, so the condition check should be performed by UE according to the triggering conditions provided in QoE measurement configuration from the network.
For high-speed scenarios, the trigger condition could be the cell change number and the evaluation time.
Proposal4, the triggering conditions could be included in the RVQoE configuration for high mobility scenarios. 
 
2.3 QoE measurement in RRC_INACTIVE and RRC_IDLE state
In Release 18, the QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS should be supported. And we have achieved the agreement: 
Both signalling based and management based QoE measurements in RRC INACTIVE/IDLE mode shall be supported in Rel-18.
For MBS service, when UE in RRC_CONNECTED mode, the QoE configuration and collection could be done also. If OAM wants to collect the QoE report in RRC_INACTIVE or RRC_IDLE states for MBS, the requirements should be indicated in the QMC. 
Observation1, The UE states, which includes RRC_CONNECTED, RRC_INACTIVE, RRC_IDLE, should be included in the QMC configuration.
Proposal5, An explicit IE to indicate the UE states should be added in the IE UE Application Layer Measurement Configuration Information on XnAP and NGAP interface.
Just like logged MDT, the similar “logged QoE report” should be used for QoE report collection when UE is in RRC_INACTIVE and RRC_IDLE states. And the MCE id should be introduced in the “logged QoE report” to indicate which MCE should receive the configured QoE report.
Proposal6, the MCE id should be introduced into QoE configuration and report messages when UE is in RRC_INACTIVE or RRC_IDLE state.
When UE is configured for QoE report in RRC_INACTIVE and RRC_IDLE state, UE saves the QoE reports and send them to RAN node when it enters the RRC_CONNECTED state again. The configuration may be the signalling based QoE configuration or the management-based QoE configuration.
The new RAN node which UE connected only can receive the buffered QoE reports from UE side and does not know the QoE configuration type (s-based or m-based). We think the management based QoE configuration should not overwrite signalling based QoE configuration. UE should provide the QoE configuration type to the RAN node when it transfers the buffered QoE report.
[bookmark: _GoBack]Proposal7, when UE transfers the INACTIVE/IDEL QoE reports to gNB, UE should provide the QoE configuration type also (signalling based or management based QoE configuration).
Conclusion
In this paper, we discussed the NR QoE about new service types, high mobility scenarios, RRC_Inactive and RRC_IDLE states. The following are observations and proposals:
Proposal1, R17 QoE configuration mechanism is adopted as baseline for MBS service. Without confirmation from RAN plenary, MBS is treated as QoE service type as WID description.  
Proposal2, the new RAN visible parameters should be analysed and introduced for the additional service types or the existing service if needed.
Proposal3, OAM/CN requests RAN side to configure the legacy QoE report for high speed mobility scenarios explicitly.  
Proposal4, the triggering conditions could be included in the RVQoE configuration for high mobility scenarios. 
Observation1, The UE states, which includes RRC_CONNECTED, RRC_INACTIVE, RRC_IDLE, should be included in the QMC configuration.
Proposal5, An explicit IE to indicate the UE states should be added in the IE UE Application Layer Measurement Configuration Information on XnAP and NGAP interface.
Proposal6, the MCE id should be introduced into QoE configuration and report messages when UE is in RRC_INACTIVE or RRC_IDLE state.
Proposal7, when UE transfers the INACTIVE/IDEL QoE reports to gNB, UE should provide the QoE configuration type also (signalling based or management based QoE configuration).
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