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1 Introduction
The QoE R17 leftover issues have been discussed in RAN2# 119bis meeting, and made the following agreements. 
	· 1: From RAN2’s perspective, there is no further work for per-slice-based QoE measurement.
· 2: RAN2 can wait for RAN3 progress on enhancement to per-slice RAN visible QoE measurement. 
· 3: RAN2 needs to wait for the progress of RAN3 on RVQoE value. 
· 10: The enhancement on UAI message to express the UE’s preference on QoE reporting configurations is not pursued.
· 11: QoE reporting via unlicensed band is out of the WID scope. 
· 7: RAN2 to postpone the discussion of the QoE reporting enhancement for overload scenario to the next meeting (based on the progress of RAN3).  
· 8: FFS on whether to send the priority information 1) UE and gNB or 2) only to gNB 
· 9: To wait for RAN3 decision on granularity of priority. 
· 4: RAN2 can discuss event-based RVQoE, including possible options, benefits, spec impacts, and complexities based on company contributions.
· 5: FFS whether to add the QoS flow ID in the RVQoE report. If RAN3 already agreed to this, RAN2 can progress this in the next meeting where we discuss Rel-17 leftovers.



Based on RAN3 progress on this item, the paper aims to discuss the R17 leftover issues and give some considerations.
2 Discussion
2.1 [bookmark: _Hlk118121699]Per-slice QoE measurement enhancement
In RAN2#117bis meeting, per-slice RAN visible QoE enhancement is discussed. The motivation is to allow UE only report QoE for configured slice to reduce Uu interface resource. However, the benefit of enhancement depends on whether the slice for RvQoE is different with container based QoE. Some companies indicate that the size of slice configuration is bigger than that of RAN visible QoE, so there is no benefit to introduce such enhancement. However, due to RAN3 also discusses this issue, RAN2 can continue to wait for further progress in RAN3. 
Proposal 1: The benefit of introducing per-slice RAN visible QoE is limited. But whether to introduce per-slice RAN visible QoE is up to RAN3. 
2.2 RAN visible QoE enhancements
1) RAN visible QoE value
In Rel-17 QoE, the metrics in the RAN visible QoE only include the buffer level and playout delay. To improve QoE for users, the enhancements to RAN visible QoE, e.g. QoE values, have been discussed. However, most companies think it is up to RAN3 to determine whether to introduce RvQoE value. Therefore, the definition of RvQoE value is not determined in RAN2 last meeting. 
In RAN3 last few meetings, the following agreements have been made:
	Agreements in RAN3#117bis
· Definition of RVQoE value needs cooperation with SA4.
· RAN3 checks with SA4 on whether RVQoE value can reflect the overall situation of the experience of an ongoing service, with multiple QoE metrics taken into account, not limited to only RVQoE metrics. 
· RVQoE value is used by the RAN node for radio resource optimization, and can save on uplink RRC signaling, compared with transferring multiple QoE metrics (not only RAN visible QoE metrics)
Agreements in RAN3#118
The final list of topics that are to be discussed in Rel-18:
· RVQoE value (pending SA4 reply).


It can be observed that there is no consensus on RvQoE value, and the definition of RvQoE value needs to wait for SA4 reply. Therefore, for RVQoE value, RAN2 still needs to wait for the process of RAN3 and other WGs. 
Proposal 2: For RAN visible QoE value, RAN2 needs to wait for the process of RAN3 and other WGs. 
2) RAN visible QoE trigger event
To reduce the size of QoE measurement report and reporting-related RRC signalling, some companies agree to support the event-triggered RVQoE logging and reporting in Rel-18. During the RAN2#117bis meeting, the following options are proposed for triggering RVQoE measurement reporting, but no consensus was reached. 
· Opt 1: New event for BufferLevel reporting 
· Opt 2: New event for PlayoutDelay reporting
· Opt 3: Trigger events, such as location, time, and some threshold
· Opt 4: RVQoE metrics fulfilling certain conditions
In RAN3, event-trigger and threshold-trigger had been discussed for a long time. Generally, event-triggered RVQoE reporting is used to reduce the signalling overhead of reporting. However, it may introduce much complexities in both UE implementation and specification. For instance, new reporting mechanism for many different events need UE to evaluate whether the condition is met from time to time. In addition, if the motivation is only to reduce the overhead, the NW may configure a large report periodic to address this issue. Due to even-trigger for RAN visible QoE report would bring too much complexity, the following agreements have been agreed in RAN3 #117bis meetings: 
	· Introduce buffer level as a threshold-based trigger for RVQoE reporting.
· Do not introduce the threshold-based trigger for reporting playout delay for media startup.


Proposal 3: There is no need to introduce event-triggered RvQoE reporting. 
3) RAN visible QoE report
Considering that the PDU session alone may not be sufficient for gNB to know whether the radio resource configuration is suitable, it proposed that UE should include QoS flow information in RvQoE report to RAN. On the details of QoS flow information, RAN3 has agreed:
	· UE should include QoS flow information in the RVQoE report to RAN.
· QoS flow information should be introduced as an explicit IE in the RAN visible QoE report over F1.
· QoS flow ID(s) should be included in the RAN visible QoE report collected at the UE.
· DRB ID(s) should be transmitted over F1 as the QoS flow information in the RVQoE report.


From RAN2’s perspective, QoS flow ID(s) should be included in the RAN visible QoE report collected at the UE. To make it possible, it is better for RAN2 to send a LS to CT1/SA4 to check the possible impacts, e.g. application layer needs to provide the QoS flow ID to the UE. 
Proposal 4: QoS flow ID should be included in the RAN visible QoE report from the UE. And it is better for RAN2 to send a LS to CT1/SA4 to check the possible impacts. 
2.3 QoE reporting enhancement in overload scenario 
In R17, the reporting of encapsulated QoE measurements can be temporarily paused in RAN overhead scenario. And it is left to gNB implementation to decide which QoE configuration should be paused for reporting. According to the scope of QoE WID in R18, QoE reporting enhancement in overload scenario should also be considered. However, some companies indicate that overload handling requires RAN3 input. So, there is no consensus in RAN2 last meeting. 
However, in RAN3 #118 meeting, there is no progress: 
	The final list of topics that are to be discussed in Rel-18:
· Assistance information for handling of QoE reporting upon RAN overload.


To promote the progress, we will show some considerations from RAN2 perspective. As we all know, the buffer size in UE AS layer is limited. In case the AS layer buffer is full, some QoE reports may be discarded based on UE implementation, which will not satisfy the requirements of high-priority QoE reports. Therefore, it is beneficial for gNB to provide the priority information to UE. With the priority information, the UE can buffer the higher priority QoE data first. When the buffer is full, the UE can also discard lower priority reports, which may have some benefits for the network. Due to RAN3 also discusses the issue, for granularity of priority, it would be better to wait for RAN3 progress. Proposal 5: It is beneficial for gNB to provide QoE priority information to the UE. As for the granularity of priority, it would be better to wait for RAN3 progress. 
3 	Conclusions
The paper analyses some issues regarding the R17 leftover issues of NR QoE, and concludes the following proposals:
Proposal 1: The benefit of introducing per-slice RAN visible QoE is limited. But whether to introduce per-slice RAN visible QoE is up to RAN3.
Proposal 2: For RAN visible QoE value, RAN2 needs to wait for the process of RAN3 and other WGs.
Proposal 3: There is no need to introduce event-triggered RvQoE reporting.
Proposal 4: QoS flow ID should be included in the RAN visible QoE report from the UE. And it is better for RAN2 to send a LS to CT1/SA4 to check the possible impacts.
Proposal 5: It is beneficial for gNB to provide QoE priority information to the UE. As for the granularity of priority, it would be better to wait for RAN3 progress.
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