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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN2#116e, RAN2 discussed the following LS [1] from SA4 but did not reach a consensus on the reply.
	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 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.
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?


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 pause and resume of QoE measurement based on the LSs.
2. Discussion
In LTE QoE, the temporary stop and restart of QoE information reporting during RAN overload was introduced on SA side while not specified on RAN side. To align the specifications in diffident WGs, the temporary stop and restart of QoE reporting description were removed in [3]. 
Observation 1: The pause and resume of QoE reporting are not supported in LTE.
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 RAN2#113b-e meetings, the following agreement regarding the QoE release was made:
	From RAN2 point of view, the UE shall follow gNB commands and, NG-RAN can in principle release by RRC the application layer measurement configuration towards the UE at any time, e.g. if required due to load or other reasons (Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc).


Observation 2: The release solution has been specified to handle the QoE measurement at RAN overload.
Therefore, RAN2 shall further discuss whether to support the pause and resume in Rel-17.
· Alt 1: specify the pause and resume in Rel-17
· Alt 2: postpone the discussion of pause and resume to Rel-18 and revise the objective about QoE measurement handling at RAN overload in the WID, i.e., remove the pause and resume of QoE measurement reporting
	· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.


Proposal 1: RAN2 to further discuss whether to support the pause and resume in Rel-17.
· Alt 1: specify the pause and resume in Rel-17
· Alt 2: postpone the discussion of pause and resume to Rel-18 and revise the objective about QoE measurement handling at RAN overload in the WID, i.e., remove the pause and resume of QoE measurement reporting
Assuming alternative 1 is agreed, RAN2 shall further clarify who is responsible for storing the report. In RAN2# 114e meeting, RAN2 identified the following three options:
· 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 a pause.
As SA5 already precludes Option 3, the pros/cons for Option 1 and Option 2 are summarized in table 1.
Table 1 pros/cons for option1 and option2
	
	Advantages
	Disadvantages

	Option 1, RAN transparent approach (i.e. QoE reports during “pause” are stored at application layer)
	· There is no need to store the QoE reports in AS layer, which utilizes modem memory which is a scarce resource. It makes no sense to buffer a very limited amount in AS layer.
· Considering UE storage is large (e.g. 256G), QoE data amount could be stored as much as possible.
· Buffering in application layer gives the chance to transfer stored QoE data when the application layer is terminated.
· Some companies think it is more future-proof to buffer more data for supporting IDLE and INACTIVE state QoE measurements for MBS service.
· Very limited impact to RAN2 specifications, e.g. there is no need to discuss details of QoE reports storing in AS layer (e.g. maximum storing time, maximum size of stored reports, priorities etc.) or to define reporting of stored QoE reports after resume is indicated (i.e. QoE reports are handled in the same way as during normal operation)
	· Some companies have concern that indicating pause to the applications may implicitly tell the applications about the RAN situation, e.g. overload. This needs to be checked with SA3 whether there is a security issue. 
· Handling of reports from different applications when the overload situation has passed may need to be specified by SA4.

	Option 2, Application transparent approach (i.e. QoE reports during “pause” are stored at AS layer)
	· Application layer is unaffected

	· Buffer size limitations need to be specified, e.g.64KB.
· May impact non-QoE data processing performance due to reduced AS buffer size.
· Some workload and specifications impact in RAN2, e.g. to discuss the details of QoE reports storage and reporting after UE receives pause/resume indications


In our understanding, Option 1 is preferred as it may minimize the impacts on AS layer. Besides, SA4 already confirmed that application layer buffering of QoE data during temporary stop/QoE pause is feasible. Therefore, we propose to agree on this option from the RAN2 perspective.
Proposal 2: Assuming alternative 1 is agreed, the application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
3. [bookmark: _GoBack]Conclusion
Observation 1: The pause and resume of QoE reporting are not supported in LTE.
Observation 2: The release solution has been specified to handle the QoE measurement at RAN overload.
Proposal 1: RAN2 to further discuss whether to support the pause and resume in Rel-17.
· Alt 1: specify the pause and resume in Rel-17
· Alt 2: postpone the discussion of pause and resume to Rel-18 and revise the objective about QoE measurement handling at RAN overload in the WID, i.e., remove the pause and resume of QoE measurement reporting
Proposal 2: Assuming alternative 1 is agreed, the application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
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