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1	Introduction
The agreed Rel-18 QoE WI (RP-213594) defines the following objective:
· Left-over features from Rel-17, as well as the enhancements of existing features which are not included in Rel-17 normative phase, should be discussed in Rel-18[RAN3, RAN2].

RAN2#119bis-e based on the conducted email discussion [AT119bis-e][204][QoE] Summary of Rel-17 leftovers for QoE (China Telecom), summarized in R2-2210813, agreed the following:

	[bookmark: _Hlk134444955]Agreement:
· RAN2 to postpone the discussion of the QoE reporting enhancement for overload scenario to the next meeting (based on the progress of RAN3). 
· FFS on whether to send the priority information to UE.
· To wait for RAN3 decision on granularity of priority.



With respect to the RAN visible QoE enhancements RAN2#121 agreed that:

	[bookmark: _Hlk134445854]Agreement:
· RAN2 thinks (based on view from majority of companies) buffer level threshold-based triggering of RVQoE reporting by either APP layer or AS layer is feasible, but RAN2 prefers APP layer triggering. RAN2 will send an LS to SA4 to ask whether SA4 can make required specifications changes in Rel-18.
· Explain in the LS how RAN2 considers this would work. 
· Short Post-meeting discussion (Apple) to draft the LS to SA4.



In this contribution we elaborate further on the Rel-17 leftover topics in context of the required RAN2 enhancements and potential specification changes based on the LS’s received from SA4 and RAN3 respectively.
2	Discussion
2.1	RAN visible QoE threshold-based triggering
RAN2 provided an LS to SA4 in [1], where RAN2 indicated its preference that the buffer level threshold-based triggering of RVQoE reporting is handled by the UE APP layer and asked from SA4 to confirm whether the latter could be supported in Rel-18. In that regard, SA4 provides a reply LS to RAN2 in [2], where SA4 confirms RAN2’s preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18. Moreover, in their reply SA4 provides additional arguments why the application layer is the adequate layer for triggering of buffer level threshold-based RVQoE reporting. The detailed SA4 reply can found below:
	[bookmark: _Hlk134448188]Question:  Can APP layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 ?
SA4 reply: 
· There already exists mechanism before Rel-18 for application layer to be configured for QoE reporting, and that this mechanism can be reused by the application layer to do RVQoE reporting based on the trigger of the buffer level threshold, and
· The application layer can make a buffer-threshold based decision in a more timely fashion compared to the AS layer, since the corresponding application layer reporting, based strictly on reporting periodicity, may be unable to submit QoE reports at the exact time that buffer level threshold is reached. As result, and depending on the reporting periodicity, the delay between a threshold occurrence and the next scheduled QoE report may precluding a more timely remedial response by the gNB.

Hence SA4 can confirm RAN2 preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 based on the corresponding QoE configuration received from the AS layer.



Companies in RAN2 and RAN3 are discussing several enhancements with respect to the buffer level threshold-based RVQoE reporting solutions. In line of the above discussion, the following RAN3#119bis-e agreements were made:
· If a UE is configured with periodic RVQoE reporting that automatically starts at the beginning of the application session or immediately upon reception of RVQoE configuration, it cannot be configured with a threshold-based trigger at the same time.
· Discuss whether threshold-based buffer level reporting starts: i) when buffer level is greater than a threshold or ii) when buffer level is below a threshold or iii) when buffer level is between two thresholds.
· RAN3 should discuss how the UE should send the RVQoE reports after the threshold is met, e.g., the following options:
· Option 1: Just once (after receiving this RVQoE report, gNB might reconfigure this threshold value to get additional reports)
· Option 2: Periodically based on a gNB configured reporting periodicity
· Option 3: A certain number of times based on gNB configured report amount
Whereas the following was left for further discussion:
· Further discuss whether to introduce TTT(time to trigger) for threshold-based triggers.
Given the LS reply from SA4 [2], it is now clear that the application layer will be responsible for buffer level threshold-based RVQoE reporting. In that regard, any discussion from RAN2 and RAN3 with respect to triggering of the buffer level threshold-based reporting such as the time to trigger (TTI) or the start time of reporting based on buffer level threshold should be initially discussed and agreed in SA4 before any further detailed discussion in RAN2.
Regarding the RAN3 possible options with respect to the way of how the UE should send RVQoE reports after the threshold is met, further discussion is needed from RAN3 before RAN2 makes any decision.
Proposal 1: Since SA4 LS reply confirmed that for buffer level threshold-based RVQoE reporting the UE APP layer will be responsible, any discussion with respect to the buffer level threshold should be initially discussed in SA4.
Proposal 2: RAN2 to wait RAN3 and SA4 progress before making any decision with respect to how the UE sends the RVQoE reports after the threshold is met.
Similar to threshold-based RVQoE reporting triggers, there has been discussion both in RAN2 and RAN3 regarding the possibility of additional triggers for RVQoE reporting, which are based on events related to mobility and/or radio conditions. From the RAN2’s perspective it has been noted that RAN2 does not see a need to introduce such kind of event-based triggered RVQoE reporting. In a similar line, RAN3#119bis-e agreed that radio-related event triggers for RVQoE reporting are not supported in Rel-18.
Observation 1: Given the above mentioned details, it seems that both RAN2 and RAN3 agree that there is no need for radio-related event triggers for RVQoE reporting.
Proposal 3: RAN2 to confirm and align with RAN3’s agreement of not supporting radio-related event triggers for RVQoE reporting in Rel-18. 
2.2	QoE measurement handling at RAN overload
For RAN overload handling, we note there is parallel discussion ongoing in RAN3, with the RAN3#118 agreement to have a discussion on:
· Assistance information for handling of QoE reporting upon RAN overload.

Furthermore, RAN3 had agreed in RAN3#119 the following:

· In case assistance information for handling of QoE reporting upon RAN overload is sent to the RAN, it is sent together with QoE measurement configuration. RAN3 to further discuss what the assistance information is. From RAN3 perspective, there is no need to send assistance information to UE. 
In that regard RAN3 provided an LS to RAN2 with respect to assistance information for handling of QoE reporting upon RAN overload in [3]. In their LS to RAN2, RAN3 stated that in case assistance information for handling QoE reporting during RAN overload is sent to the RAN, is sent together with the QoE measurement configuration, however RAN3 does not see a need to send the assistance information to the UE.
Additionally, in RAN3#119bis-e it was agreed that an LS is sent to SA5 to ask about the feasibility of introducing assistance information for handling of QoE reporting during RAN overload in [4]. In the LS to SA5, RAN3 asks the following questions:

	Q1: Can there be multiple types of consumers for receiving the QoE reports (pursuing the role of the MCE)? If yes, what are those potential consumers as supported by the current specifications?
Q2: If the answer to the first part of  Q1 is “yes”, and if different consumers can have different priorities in receiving the QoE reports, is the OAM able to compare and rank by priority the preferences of different consumers or rank the consumers themselves? Can the OAM make the final decision regarding setting the reporting priorities? Can the OAM coordinate with the consumers and inform the consumers if the intended priority is not met?
Q3: Is there any other issue(s) related to sending such an explicit priority per QoE configuration as assistance information to the NG-RAN node?
Q4: Can the OAM indicate the “type of consumer” (as in Q1) or “characteristics of reporting” (e.g., the loop cycle, reporting periodicity, expected number of reports or amount of data to be reported etc.) as assistance to the NG-RAN node in the QoE configuration? 



Given the above details, before RAN2 makes any progress with respect to assistance information handling of QoE reporting utilization in RAN node during overload and further transmission of the assistance information towards the UE a reply from SA5 is needed.
However, from the current discussion and agreements in RAN3 and the questions addressed to SA5, it seems that some kind of priority and differentiation is needed for different QoE measurement configurations. Whether these priorities are sent by OAM or any other QoE report consumer is still to be decided. Yet in the following we list some important details that clarify why such assistance information is necessary for both the RAN node and UE in order to overcome RAN overload scenarios. 
In Rel-17 QoE framework, UE can be configured to multiple simultaneous QoE measurements and to perform multiple QoE sessions reporting. Such approach means that multiple QoE measurements (for different services) will be configured in one cell. It may be not desirable to stop/pause all configured QoE measurement and reporting simultaneously to relief overload situation. Operator may expect to maintain some configured QoE measurement reporting in such as middle-level overload situation and consider some of the QoE measurements more important than others.
In this context, we note that it is important to understand the desirable network capabilities. I.e., whether RAN node in the overload situation should:
· have a capability to control the configured QoE measurement reporting stop/pause in one cell one by one, 
· know the QoE measurements (services) importance (e.g., to release/pause the QoE reporting with low priority first)
· have a capability to resume configured QoE measurement reporting according to importance when the overload situation is recovered.
· even have a capability to apply a longer QoE reporting period in the UE AS layer for QoE reporting with high priority in case all QoE reporting with low priority have been paused.
Any further maintenance of the RAN overload situation 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. 

Observation 2: The UE cannot have a clear view on which QoE configuration/reporting has greater importance if no assistance information is provided by network.

In the simplest approach, if the network is heavily overloaded, it makes sense to allow RAN to release the reporting for all the QoE configurations. However, RAN-initiated QoE release can result in pending QoE configuration at the Core Network, where the QoE configuration originates from. There is no information about potentially non-acknowledged QoE configuration release. 
The alternate way to deal with RAN overload, i.e.: disabling the QoE reporting by the QoE Pause can achieve a temporary suspension of the QoE reporting, with conformance to original Core Network configuration, but handling of the buffered data resides in UE Access Stratum only (no information to the Application Layer about the situation). With this approach the UE maintains the paused reports until its reserved memory for QoE reports storage allows. Otherwise, application layer reporting incoming beyond the buffer size can be discarded.
Observation 3: In case of RAN overload, the released QoE configuration and temporarily paused QoE reporting may have an adverse effect on QoE management and outcome.
Furthermore, the RRC Release or SRB4 release will imply hard stop of any QoE measurements reporting. While the Rel-17 remedy - QoE Pause mechanism has agreed to enable temporary suspension, it is user-centric solution disabling QoE reporting for some time for selected user.
Observation 4: In case of RAN overload, QoE Pause mechanism enables pausing all the QoE reports simultaneously.
Hence, to achieve pausing of different QoE measurements configurations, we see an enhanced network management strategy may be needed. In that case the RAN node should have an additional capability to know the QoE measurements (services) importance, which remains in RAN3 realm:

Proposal 4: RAN2 to wait for SA5’s reply on QoE assistance information before proceeding further on solutions for RAN overload scenarios.
3	Conclusion
This document has made the following observations:
Observation 1: Given the above-mentioned details, it seems that both RAN2 and RAN3 agree that there is no need for radio-related event triggers for RVQoE reporting.
Observation 2: The UE cannot have a clear view on which QoE configuration/reporting has greater importance if no assistance information is provided by network.
Observation 3: In case of RAN overload, the released QoE configuration and temporarily paused QoE reporting may have an adverse effect on QoE management and outcome.
Observation 4: In case of RAN overload, QoE Pause mechanism enables pausing all the QoE reports simultaneously.
And proposed the following:
Proposal 1: Since SA4 LS reply confirmed that for buffer level threshold-based RVQoE reporting the UE APP layer will be responsible, any discussion with respect to the buffer level threshold should be initially discussed in SA4.
Proposal 2: RAN2 to wait RAN3 and SA4 progress before making any decision with respect to how the UE sends the RVQoE reports after the threshold is met.
Proposal 3: RAN2 to confirm and align with RAN3’s agreement of not supporting radio-related event triggers for RVQoE reporting in Rel-18. 
Proposal 4: RAN2 to wait for SA5’s reply on QoE assistance information before proceeding further on solutions for RAN overload scenarios.
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