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1	Introduction
NR QoE SI has been concluded last meeting, and the WI has begun after RAN#91-e. According to the WID approved in RAN#91-e, the objectives that are led by RAN3 has been given as follows,
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]
· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
This contribution discusses RAN visible QoE metrics for NR QoE measurement.
2	Discussion
As indicated in WID, one of the main objectives of RAN visible QoE is to evaluate and specify the initial relevant set of  RAN-visible QoE parameters, so we need to investigate the specified QoE metrics for different service types. NR QoE has been introduced to support streaming services (TS 26.247), MTSI services (TS 26.114), VR (TS 26.118), MBMS (TS 26.346) and XR (TR 26.928, no TS available), and different service types are configured and reported with different QoE metrics. Therefore, it is necessary to check potential QoE metrics as per service type.
During SI phase, there were primary discussions on some RAN visible QoE metrics, and an initial analysis on RAN visible QoE metrics is captured in TR 38.890 as a table for all supported services. From our understanding, the listed QoE metrics in the table has covered most of the metrics which are of interest.
According to the discussion during last several meetings, most companies supported that it is beneficial to adopt Buffer Level, which is applicable to streaming services and AR services, for RAN awareness to help RAN adjust the resource allocation for the UE. For example, the base station will consider scheduling more radio resources to those streams which reports lower buffer level so that to guarantee the stream will be processing properly. So at least Buffer Level can be adopted for RAN awareness.
In addition, as analyzed by the table, the metric Corruption duration which is applicable to MTSI services and MBS services can be introduced for RAN awareness. For example, if the service client finds that some frames are entirely lost, it can indicate UE AS to report to RAN, and RAN will consider more reliable radio transmission related to the impacted service stream. So Corruption duration can also be considered for RAN awareness.
Moreover, besides the QoE metrics defined by SA4, last several meetings also explored the possibility to introduce QoE value generated by the client as a RAN visible QoE metric. The QoE value could be something similar to MOS value which is a synthesized score value considering factors related to collected QoE reports. If RAN is able to obtain the QoE value generated by the client, the base station can simply perform corresponding scheduling or configuration actions based on potential algorithms/policies to improve the QoE score. However, since SA4 has not defined UE generated QoE value, it is necessary to send LS to SA4 to check the feasibility of introducing such a metric in SA4 defined specs.
Proposal 1: RAN visible QoE metrics are configured and reported as per service type.
Proposal 2: Introduce Buffer level as RAN visible QoE metric for streaming and AR services.
Proposal 3: Introduce Corruption duration as RAN visible QoE metric for MTSI and MBS services.
Proposal 4: Send LS to SA4 to check the feasibility of introducing UE generated QoE score as RAN visible QoE metric for all supported service types.
For configuration and reporting of RAN visible QoE metrics, TR 38.890 has captured some general principles related to configuration and reporting which are listed as follows,
The following holds:
-	The RAN is responsible for assembling the RAN-visible QoE measurement configuration.
-	The RAN is responsible for triggering i.e. activating the RAN-visible QoE measurement.
-	Whether the RAN can explicitly ask the UE to report certain RAN-visible QoE metrics, or just an indication to report the fixed set of RAN-visible QoE metrics predefined per service type, is to be studied in the normative phase.
-	The RAN should be able to configure RAN-visible QoE autonomously for a given service type only if the application layer QoE for the same service type is already configured.
-	The RAN is not allowed to change the existing configuration of legacy QoE metrics specified by SA4.
Firstly, if RAN decides to activate RAN visible QoE measurement and informs UE AS, then UE AS needs to indicate to UE NAS that RAN visible QoE measurement has been activated, and UE NAS needs to send an extra copy of the indicated RAN visible QoE metrics to UE AS. As a result, SA4 needs to be consulted to confirm the feasibility of implementing such mechanism, and enhance the functionality if needed.
Secondly, there could be two types of reporting for legacy QoE report, event-triggered and periodic. And there are also two ways for UE AS to send RAN visible QoE reports collected from UE APP to RAN: as soon as possible, or upon meeting some pre-defined conditions.
If legacy reporting is periodic, it is sufficient for RAN visible QoE reports to be transferred together with legacy QoE report container from UE NAS to UE AS, and UE AS will decide when to transmit RAN visible QoE reports (ASAP or triggered by some pre-defined conditions).
While if legacy reporting is event-triggered, what we need to understand first is to know what event can trigger legacy reporting at UE APP layer. If the QoE metric that triggers the event for legacy reporting happens to be the one used for RAN visible QoE metric, and if pre-defined condition method is adopted, whether UE APP layer needs to indicate UE AS to send RAN visible QoE reports to RAN can be further discussed.
Proposal 5: Upon RAN visible QoE measurement activation, UE AS indicates to UE NAS that RAN visible QoE measurement has been triggered, potentially with RAN visible QoE metrics needed to be collected at UE NAS as requested by RAN.
Proposal 6: After RAN visible QoE measurement activation, UE NAS provides RAN visible QoE metrics separate from legacy QoE report container to UE AS.
Proposal 7: RAN3 is kindly asked to discuss how UE AS handles with the collected RAN visible QoE report.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Proposal 1: RAN visible QoE metrics are configured and reported as per service type.
Proposal 2: Introduce Buffer level as RAN visible QoE metric for streaming and AR services.
Proposal 3: Introduce Corruption duration as RAN visible QoE metric for MTSI and MBS services.
Proposal 4: Send LS to SA4 to check the feasibility of introducing UE generated QoE score as RAN visible QoE metric for all supported service types.
Proposal 5: Upon RAN visible QoE measurement activation, UE AS indicates to UE NAS that RAN visible QoE measurement has been triggered, potentially with RAN visible QoE metrics needed to be collected at UE NAS as requested by RAN.
Proposal 6: After RAN visible QoE measurement activation, UE NAS provides RAN visible QoE metrics separate from legacy QoE report container to UE AS.
Proposal 7: RAN3 is kindly asked to discuss how UE AS handles with the collected RAN visible QoE report.
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