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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#114-e, the following agreements were made regarding the start and stop of QoE measurement: 
	· At reception of QoE release, the UE shall discard any unsent QoE reports corresponding to the released QoE configuration.
· FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. 
· On whether to store reports in the AS or the application layer at Pause, Send LS to SA4/SA5/SA3 to inform them about the options and their pros/cons (if possible) and ask them for feedback. RAN2 will continue work on this topic based on the feedback received.
•	Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
•	Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
•	Option 3: The QoE container received from application layer is discarded during pause.


In SA4#115-e meeting, the following LS reply was captured in [1]:
	First of all, SA4 wishes to inform RAN2 that application layer buffering of QoE data during temporary stop/QoE pause should be feasible, given the accessibility to high capacity of application level memory in the Rich OS environment. However, SA4 wishes to point out that fully-reliable resumption of QoE reporting by the application layer, upon receiving a restart directive, may not always be possible in the current Rel-17 QoE architecture. For example, the application layer entity responsible for the reporting may no longer be running at the time of the indicated restart, since the RAN overload event which triggered the temporary stop may be accompanied by poor service quality causing the user to terminate the service and its associated application. Possibly, SA4 is able to address this in the future release.


In SA5#138-e meeting, the following LS reply was captured in [2]:
	[bookmark: _Hlk85376148]SA5 think that QoE reports are useful for the operators and therefore where possible the QoE reports shouldn’t be discarded during a pause, which eliminates option 3. From SA5 perspective either of option 1 and Option 2 are equivalent. Therefore, we leave the choice to RAN groups and SA4 to decide while noting some benefits of using option 1 (e.g. larger memory in the application layer).


In this contribution, we further discuss the start and stop of QoE measurement based on the LSs.
2. Discussion
As described in TR 38.890, when RAN overload, the NG-RAN node can:
· stop new QoE measurement configurations;
· release existing QoE measurement configurations;
· pause QoE measurement reporting.
	[bookmark: _Toc65082781][bookmark: _Toc68707543]6.5 	QoE measurement handling at RAN overload
In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. RRC signaling is used by the gNB to indicate the UE to pause or resume the QoE reporting. Potential solutions of pause/resume mechanism need detailed technical specification of the procedures, e.g. pause/resume for all QoE reports or pause/resume per QoE configuration, how long can the UE store the reports, limit for stored reports size etc.
The details of QoE measurement handling at RAN overload in dual connectivity might be discussed in normative phase.


In the last RAN2 meetings, the following agreement regarding the QoE release was made:
	Upon reception of QoE release message, the UE discards any unsent QoE reports corresponding to the released application layer configuration. The UE discards the reports received from application layer when it has no associated QoE configuration configured.


The motivation for the network to release the QoE measurement configuration when RAN overload is to ensure data transmission. However, QoE measurement result is used for analyzing and optimizing the user experience. When the UE is served by an overloaded cell, the QoE will deteriorate and the OAM/CN shall be aware of these issues and try to improve the QoE by RRM optimization or network optimization, especially for some important service types (e.g. VR/XR).
SA5 also emphasized in the LS [2] that QoE reports are useful for the operators and therefore where possible the QoE reports shouldn’t be discarded during a pause. The principle seems to apply to all the related behavior during RAN overload, i.e., the QoE configuration should not be discarded by RAN autonomously during RAN overload.
Therefore, RAN2 shall further discuss under what circumstances the RAN can release QoE configuration. If RAN2 confirms that the QoE configuration can be released when RAN overload, one compromise to relieve the above issue is the QoE configuration from CN/OAM shall indicate whether the QoE configuration to UE can be released or not when RAN overload, the criteria may include service type and/or slice type. For instance, when RAN overload,
· if CN/OAM indicates that the configuration of a certain service type/slice is allowed to release when RAN overload, NG-RAN node may inform the UE to release the corresponding QoE measurement configuration;
· if CN/OAM indicates that the configuration of a certain service type/slice is not allowed to release when RAN overload, NG-RAN node may inform the UE to pause the corresponding QoE measurement reporting.
Proposal 1： RAN2 to confirm whether RAN can release QoE configuration when RAN overload.
Proposal 2： If RAN can release QoE configuration when RAN overload, LS to SA5 to confirm the following assumption:
- if CN/OAM indicates that QoE configuration associated with a QoE reference is allowed to be released when RAN overload, RAN may inform the UE to release that QoE measurement configuration when RAN overload.
- Otherwise, RAN may only inform the UE to pause that QoE measurement reporting.
During the discussion of mobility support in the last RAN2 meeting, it is FFS whether the gNB needs to know the QoE configurations for which there are ongoing QoE sessions, e.g. to enable QoE configuration handling upon mobility.
SA4 reply the following regarding the QoE configuration release:
	Q2: Does “QoE configuration changes” also include a QoE configuration release scenario i.e. should logging and reporting criteria for ongoing session be unaffected even if the client receives a release of the QoE configuration?
Answer2: No. For QoE configuration change, the network still wants the QoE reports from the UE side, but for QoE configuration release, the network does not want the UE to perform QoE measurements and reporting. The QoE configuration release has been defined in RAN2/RAN3, and it depends on network when to send the indication to the UE. Based on the difference, the logging and reporting criteria for ongoing session should be affected when the client receives a release of the QoE configuration.

Q3: If the answer to Q2 is no, can RAN3 assume that QMC configuration release can be used to stop QoE measurement collection and reporting, even in the middle of an application session?
Answer3: Yes.


Based on the LS reply, the gNB can release the QoE measurement configuration even when there is an ongoing QoE session. Therefore, no need to inform the gNB there is an ongoing QoE session and the RAN can release the configuration when necessary.
Proposal 3： No need for UE to inform the gNB there is an ongoing QoE session.
Proposal 4： The gNB can release the QoE configuration regardless of whether there is an ongoing QoE session.
It is still FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. As analyzed above, different QoE configurations may have different priorities.
In RAN3 #113-e, the following agreement regarding the RAN visible QoE was made. The RAN visible QoE is used for various types of optimizations. For some real-time service types, e.g., VR, the QoE report can be used for real-time RRM optimization and shall not be paused when RAN overload.
	· RAN3 agree that the RAN decides whether RAN visible QOE measurement collection and reporting is activated.


Therefore, pause and resume of QoE report shall be performed selectively per QoE configuration:
· For RVQoE, the differentiated handling for each QoE configuration can base on RAN implementation. 
· For legacy QoE collection, the differentiated handling can base on CN/OAM indication.
Proposal 5： Pause and resume of QoE report can act selectively per configuration based on RAN implementation for RVQoE or CN/OAM indication for legacy QoE collection.
As to which layer is responsible for storing the QoE report, there are three options as follows:
· Option 1: The application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 3: The QoE container received from the application layer is discarded during the pause.
From our view, Option 1 is preferred as it may minimize the impacts to AS layer while the report during RAN overload can be feedbacked after RAN overload is relieved. 
In the LS [1], Option 1 is feasible from SA4 perspective and enhancement may be introduced in the future release if Option 1 is agreed. Before that, SA4 would like RAN2 to respond to the following questions in [1]:
	In light of the above issue, and before SA4 is able to decide on our preference among the three options described in your LS, SA4 kindly asks RAN2 to respond to the following questions:
1. What is the expected typical duration of a temporary stop – e.g., in the order of minutes or perhaps much longer, say hours? As per-session QoE reports are typically sent relatively seldom (at the end of each session or say every few minutes for longer sessions), we would expect that a temporary stop lasting about half an hour should not require additional AS layer storage beyond the supported buffer size limitation, e.g., 64 kB as indicated for Option 2.
1. In case a temporary stop can last for a very long time (e.g., hours), are there any mechanisms already defined or being considered at the RAN side to ensure that subsequent resumption of delivery of potentially a large volume of buffered QoE reports, upon recovery from RAN overload, will not trigger RAN overload recurrence?
1. Will pausing of QoE reporting during RAN overload effectively help the RAN, given that the average QoE load per application is <100 bits/sec?


For Question 1:
There are many scenarios where network overload may occur, such as during rush hours, lunch breaks in industrial parks, and evening breaks in schools. In these scenarios, the network is likely to be under overload for long periods, e.g. more than an hour. 
Besides, the NR QoE introduces simultaneous QoE measurement configurations for a UE. The potential maximum number of simultaneous QoE configurations values 8, 16, 32, or 64. If the UE is configured with a larger number of QoE measurements, then the number of QoE measurement reports in response will also be larger and may exceed the supported buffer size limitation in AS layer.
For Question 2:
Network overload situations are mainly caused by excessive data transmission, which is related to the number of connections and service type. When the RAN recovers from the overload state, the network can resume QoE reporting based on implementation to ensure that the RAN will not go back to overload in a short time. Therefore, the network will not revert to the overload state by resuming QoE reports.
For Question 3:
The intention to pause the QoE reporting is more than just reducing the impact on RAN load. As the QoE report is transferred by MeasurementReportAppLayer via SRB4, which is a lower priority compared with other SRBs. During RAN overload, another intention to pause the QoE reporting is to ensure that the QoE report can be sent out and not discarded.
Proposal 6： [bookmark: _GoBack]LS reply to SA4 to capture the above clarification for the pause of QoE reporting.
3. Conclusion
This contribution discusses the start and stop of QoE measurement, and concludes with:
Proposal 1： RAN2 to confirm whether RAN can release QoE configuration when RAN overload.
Proposal 2： If RAN can release QoE configuration when RAN overload, LS to SA5 to confirm the following assumption:
- if CN/OAM indicates that QoE configuration associated with a QoE reference is allowed to be released when RAN overload, RAN may inform the UE to release that QoE measurement configuration when RAN overload.
- Otherwise, RAN may only inform the UE to pause that QoE measurement reporting.
Proposal 3： No need for UE to inform the gNB there is an ongoing QoE session.
Proposal 4： The gNB can release the QoE configuration regardless of whether there is an ongoing QoE session.
Proposal 5： Pause and resume of QoE report can act selectively per configuration based on RAN implementation for RVQoE or CN/OAM indication for legacy QoE collection.
Proposal 6： LS reply to SA4 to capture the above clarification for the pause of QoE reporting.
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