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1	Introduction
For pause/resume QoE mechanism, RAN2#113bis e agreed:

“QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.
The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:
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.
RAN2 and RAN3 received answer LS from SA4 and SA5 on the topic. (S5-214519 and S4-211290)

In this contribution we elaborate further RAN control on QoE measurement collection handling during overload detection and triggering QoE pause.
2	Discussion
2.1	QoE measurement handling at RAN overload
The Pause/Resume mechanism has been agreed to enable RAN in overloaded is in the control of the QoE container reporting.
In the simplest approach, if the network is overloaded, we think that it makes sense to allow RAN to disable the reporting for all the QoE configurations. Pause/resume should not preclude that implementation option:
Proposal 1: In case of RAN overload, all the QoE configuration can be released simultaneously.
However, RAN-initiated QoE release can result in pending QoE configuration at the Core Network, where the QoE configuration originates from. Even though, the scenario is subject to generic handling of the RAN procedures releasing the UE (or part of it context), we believe RAN2 should discuss the need to inform RAN3 about it:
Proposal 2: RAN2 to discuss whether RAN3 should be informed about potentially non-acknowledged QoE configuration release. 
Alternate way to deal with RAN overload and disabling of the QoE reporting is the agreed QoE Pause mechanism. A remedy can be achieved by temporary suspension of the QoE reporting. Alike for QoE release, in the simplest approach, the network experiencing an overload, should be able to temporarily disable the reporting for all the QoE configurations:
Proposal 3: In case of RAN overload, all the QoE configuration can be paused simultaneously.
Since RAN2#113 agreed to have multiple QoE  measurements, one can consider   to have different handling for different QoE configurations from RAN. In this case, any enhancement to the possibility to pause all measurements, should be always determined based on the overload situation.   The gNB should have the capability to control configured QoE measurement reporting in its cells one by one.  For example, the RRC configuration of one QoE measurement (one cell, which is highly overloaded) can be released firstly.  This approach do not require any special handling and enhanced signalling. When the gNB would determine end of the overload situation, the gNB could resume the configured QoE measurement reporting in the affected cell, while the other cells could continue interrupted QoE sessions.   
For that reason RAN2#114-e agreed:
FFS whether pause resume will affect all configurations or whether pause resume can act selectively per configuration. 

Any further maintenance of the RAN overload within one cell, would require a determination on which QoE configuration/reporting has greater importance or how much it can relief the overload situation. The respective priorities of a QoE measurement are neither received from OAM, nor visible to gNB, thus they would have to be also based on overload RAN situation. Hence, we propose RAN2 defines that a gradual or prioritised pausing of different QoE measurements configurations is handled in the same way as resumption of the UE configuration (in particular RRC_INACTIVE) in mobility:

Proposal 4: Gradual pausing of different QoE measurements configurations enables the gNB to pause/and resume some of the QoE measurement configurations selectively from the list of complete QoE measurement configurations based on RRC identifier and own priorities.
2.2	QoE Pause behaviour
2.2.1	Feedback to SA4 on pause/resume QoE mechanism
In S5-214519, SA5 indicated that a storage of the measurement is preferable, with some advantage for Application Layer (More memory). In S4-211290, SA4 indicated that it is preferable that the measurement are stored in Access Stratum during pause because the session in application layer may be terminated at the time of the end of the pause.In S4-211290, SA4 indicated that it is preferable that the measurement are stored in Access Stratum during pause because the session in application layer may be terminated at the time of the end of the pause.
If the QoE Reports are stored in AS, there is no need to inform App Layer if there is enough memory in AS, which makes the solution more simple and less prone to state misalignment.
But if AS is limited in memory it makes sense to AS to request App Layer to stop sending QoE Report.

Proposal 5: During pausing, the QoE reports can be buffered in Access Stratum until they don’t exceed reserved memory for QoE. 
SA4 also asked a few questions about Pausing:
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.
2. 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?
3. Will pausing of QoE reporting during RAN overload effectively help the RAN, given that the average QoE load per application is <100 bits/sec?
Our proposed answers are:

1. It is not possible for RAN2 to give any guidance about the duration of the Pause, as it depends entirely on the network configuration and load. 
2. There is no such mechanism defined, but RAN2 is discussing how to handle the pausing/resumption gradually.
3. This amount of data indeed would not create a significant traffic and is not likely to cause overload. But the service associated with the QoE Report may be significantly larger. The Report are sent on SRB4 which is Control plane, which is more limited in term of resource.

Proposal 6: Reply SA4 this is not possible to foresee overload duration and possible mechanism for gradual pausing/resuming is under RAN2 discussions.

2.2.2	UE procedures
In case the QoE is paused when the UE enters RRC_INACTIVE, the UE has to apply some procedures for  the stored but unsent QoE Reports. This should be based on the following options for handling of QoE Reports during RRC_INACTIVE:
· If UE discards the QoE Reports received from App Layer during RRC INACTIVE (previous Option 3), then, the UE should discard the stored QoE Report when entering RCC INACTIVE
· If UE stores the QoE Reports received during RRC INACTIVE, then the UE should keep the QoE reports stored during the QoE pausing.
Our preference is that QoE Reports are discarded when UE moves to RRC INACTIVE and . As a consequently can ce we think that:
Proposal 7: RAN2 align the handling of QoE Reports in Pause and RRC INACTIVE: once Paused the UE keeps QoE configuration, but discards the reports received from application layer in case it has no associated QoE configuration configured.
Proposal 8: RAN2 align the handling of QoE Reports in Pause and RRC INACTIVE: when UE moves to a target cell during Handover, QoE Pause status should be communicated to the target cell in case of Handover. The overload situation is likely to be present in the target cell in case of intranode HO.
Proposal 9: During Handover, the target cell is informed about the Pause status of the QoE configurations.
With this, UE does not need to change the status of QoE pause of the QoE configurations
Proposal 10: During Handover, the UE does not change the status of the QoE Pausing of the QoE configurations.
3	Conclusion
This document has made the following proposals:
Proposal 1: In case of RAN overload, all the QoE configuration can be released simultaneously.
Proposal 2: RAN2 to discuss whether RAN3 should be informed about potentially non-acknowledged QoE configuration release. 
Proposal 3: In case of RAN overload, all the QoE configuration can be paused simultaneously.
Proposal 4: Gradual pausing of different QoE measurements configurations enables the gNB to pause/and resume some of the QoE measurement configurations selectively from the list of complete QoE measurement configurations based on RRC identifier and own priorities.
Proposal 5: During pausing, the QoE reports can be buffered in Access Stratum until they don’t exceed reserved memory for QoE. 
Proposal 6: Reply SA4 this is not possible to foresee overload duration and possible mechanism for gradual pausing/resuming is under RAN2 discussions.
Proposal 7: RAN2 align the handling of QoE Reports in Pause and RRC INACTIVE: once Paused the UE keeps QoE configuration, but discards the reports received from application layer in case it has no associated QoE configuration configured.
Proposal 8: RAN2 align the handling of QoE Reports in Pause and RRC INACTIVE: when UE moves to a target cell during Handover, QoE Pause status should be communicated to the target cell in case of Handover. The overload situation is likely to be present in the target cell in case of intranode HO.
Proposal 9: During Handover, the target cell is informed about the Pause status of the QoE configurations.
Proposal 10: During Handover, the UE does not change the status of the QoE Pausing of the QoE configurations.

