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Introduction
For QoE measurements collected in RRC-IDLE/INACTIVE states, by default the UE does not proactively return to RRC-CONNECTED state for QoE reporting, according to the following agreement:
	1: UE can be configured to do QoE measurements for MBS broadcast in all RRC states.
As a baseline, UE does not tigger RRC Resume – RRC Setup just for the sake of reporting QoE. FFS whether there are cases where we deviate from this baseline.


 
Therefore, the AS should continuously store the QoE measurements received from the APP layer, and eventually the AS buffer can become full. RAN2 has concluded that, in such cases, the older QoE measurements in the AS buffer can be over-written by the newer QoE measurements, meaning the UE can discard some stored QoE measurements to free up some buffer memory. Moreover, during RAN2#121bis-e we have further discussed how the UE should decide which QoE report to be discarded when the buffer is full. The detailed agreements are listed below:
	4: As a default behavior, when the UE’s buffer for storing QoE reports is full and a new report arrives, the UE should discard older report(s) to make room for the new one.
5: FFS whether it is possible to provide information (e.g. priority, service type, etc.) to UE about buffering for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full. 



In RAN2 #123, we have reached the following agreement:
	4:	RAN2 thinks that assistance information for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full could be useful at least for UEs in IDLE/INACTIVE to allow network to prioritize some reports over others. Send LS to RAN3 to ask whether and what information can be provided to the UE for this. 




RAN2 has sent a LS (R2-2309004) and asked RAN3 if such assistance information can be obtained by gNB, and if this can be further configured at the UE for purposes of QoE report prioritization. In this paper, we aim to present our views on RAN2 way forward based on the feedback from the other working groups.
Discussions
The following approaches have been proposed for the UE to decide the QoE report to be discarded when the AS buffer becomes full in IRLD/INACTIVE :
· Option 1: Based on the “age” of collected QoE measurements
· Option 2: Based on network configuration (e.g. with QoE configuration priority).
Here we discuss each of these options below.
Option 1: Based on the “age” of collected QoE measurements
In Option 1, the UE can simply drop the “oldest” QoE report in its buffer, in order to make rooms for new QoE measurements.
Previously, SA5 has provided the following information in the reply LS (R2-2302461) [1]:
	Question 3: Is there a time after which the QoE reports collected by the UE are no longer useful for the OAM?
SA5: There is no time limit after which the QoE reports are no longer useful for the consumer, e.g. OAM, assurance or analytics functions. When a consumer has enough data, the QoE session shall be completed.
Question 4: In case of limited storage space for QoE reports at the UE, is there any preference from the OAM side on which QoE reports should be reported and which should be discarded, e.g. is there a principle that newer or older reports are more useful for the network?
SA5: From SA5’s point of view, some selection policies from consumers could be possible, but there are no use cases for it yet.But as a consistent behavior is wanted from all UEs, a default behavior should be to prioritize new data.



Based on this LS, it seems there is no time-sensitivity for QoE reports, and therefore QoE measurement collected at any time may still be deemed to be valuable from the OAM perspective. Having said that, in the same LS, SA5 has also mentioned that, as a default behavior, the UE should prioritize the new reports in cases the AS buffer becomes full. Thus, Option 1 seems to a simple approach without the need of introducing new RRC parameter.
Nevertheless, the SA5 LS also mentions that “some selection policies from consumers could be possible, but there are no use cases for it yet” – In our view, it implies that SA5 does not preclude the possibilities in the future where the QoE consumers may provide certain guidelines about which QoE report should be prioritized. Therefore, it may not be so future-proof.

Option 2: Based on network configuration (e.g. with QoE configuration priority)
In Option 2, the UE can receive some “guidelines” from the gNB about which QoE report should be dropped when the AS buffer becomes full, in order to make rooms for new QoE measurements.
RAN3 has recently confirmed that, assistance information in the form of QoE configuration priority will be introduced for both m-based and s-based QoE in the reply LS R2-2311730 [2]:
	Q1: RAN2 would like to ask if the gNB can obtain assistance information based on which the gNB can configure the UE for the purpose of prioritizing some QoE reports over others?
RAN3: Taking SA5’s response in S5-232760 into account, RAN3 agree to introduce assistance information in the form of priority per QoE configuration, for both m-based and s-based QoE measurement. The gNB could take this assistance information into account to selectively pause some QoE measurement task in case of overload. If this assistance info is available at UE, it could also instruct the UE how to select the reports to discard in case of limited storage space. In that respect, RAN3 thinks that it is up to RAN2 to decide whether such info should be available at UE side. 
Q2: If the answer to Q1 is “yes”, RAN2 would like to request RAN3 to provide details about this information.
RAN3: The assistance information is defined as integer type with different values from 1 to 16. Then, in case the UE’s QoE buffer becomes full, the UE can first discard reports pertaining to value 16.



Although RAN3 introduces per-QoE configuration priority for the purposes of handling RAN overload (i.e. for the gNB to select which QoE configuration to pause when the RAN is overloaded), it is straightforward to also employ such priority-based assistance information for QoE report discarding in cases where AS buffer becomes full in IDLE/INACTIVE states. In particular, the gNB can configure the priority level in each QoE measurement configuration, and the UE can first discard the QoE reports associating to QoE configuration with the lowest priority. Moreover, it is more future-proof than Option 1.
Observation: Configuring per-QoE priority at the UE side is feasible from RAN3 perspective, which is also more future-proof than discarding based on the “measurement age”.
Proposal 1: The gNB can configure a priority level for each QoE configuration. When the AS buffer for QoE becomes full in IDLE/INACTIVE state, the UE first discards the QoE measurements associating to the QoE configuration with the lowest priority.

On the other hand, we cannot expect that each QoE configuration is always associating to a priority level. Whether such information is to be included in the configuration should be up to network implementation. Thus, we also need to discuss how to handle the cases when such priority information is absent. In general, we think the UE can simply consider the QoE configurations without any priority level as the lowest priority. For scenarios where none of the QoE configurations has been configured with priority level, we can simply fallback to Option 1, where the UE discards the oldest QoE measurement. Alternatively, we can just rely on UE implementation to cope with such scenarios.
Proposal 2: The QoE configuration without priority level is considered as the lowest priority.
Proposal 3: If none of the QoE configurations is associated to a priority level, the UE may first discard the oldest QoE measurement when the AS buffer becomes full, or simply select QoE measurement to discard based on UE implementation.

Conclusions
This contribution has discussed how the UE should decide which QoE report to discard when the AS buffer becomes full in RRC-IDLE/INACTIVE states. We have made the following observation and proposals:
Observation: Configuring per-QoE priority at the UE side is feasible from RAN3 perspective, which is also more future-proof than discarding based on the “measurement age”.
Proposal 1: The gNB can configure a priority level for each QoE configuration. When the AS buffer for QoE becomes full in IDLE/INACTIVE state, the UE first discards the QoE measurements associating to the QoE configuration with the lowest priority.
Proposal 2: The QoE configuration without priority level is considered as the lowest priority.
Proposal 3: If none of the QoE configurations is associated to a priority level, the UE may first discard the oldest QoE measurement when the AS buffer becomes full, or simply select QoE measurement to discard based on UE implementation.
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