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1	Introduction
The topics on QoE were discussed during last meeting, and agreements are achieved, some of which remains to be FFS which are listed below,
The radio related measurements and information to assist the NR QoE management functionality in addition of SA4 QoE metrics will be considered, whether collects from the RAN node and/or from the UE is FFS.
Study the requirements for QoE report visibility at the RAN.
RAN3 agrees to study:
- The mechanisms for RAN releasing QoE measurements; 
- The mechanisms for handling QoE report delivery at RAN overload.
Discuss the QoE measurement configuration and reporting in SA, NSA and MR-DC.
Discuss event- and time-based measurement triggering and stopping, as well as measurement triggering by RAN.
This contribution further discusses NR QoE management regarding the above mentioned FFSes.
2	Discussion
Last meeting agreed to consider radio related measurements to assist the NR QoE management, but FFS on whether to collect from RAN and/or UE. According to last meeting, majority companies see benefits to associate radio related measurements with QoE report, because the collected radio related measurements will help RAN to identify the problem caused by RAN, such as radio condition deterioration, which is helpful for RAN to take instant operations rather than waiting for APP layer to give feedback.
Since the QoE report is generated from the UE side, associating radio related measurements measured at UE AS with QoE report is the most straight-forward way to guarantee that the QoE report and the associated radio related measurements are collected within the same time interval. As a starting point, we can consider associating the UL packet delay measured at the UE side which is defined in L2 measurement spec TS 38.314, with the QoE report receiving at the UE AS. In addition to UL packet delay, we can also define other new delay-related measurements, as well as information related to HARQ/ARQ, etc. at UE AS to associate with the QoE report. In addition, radio related measurements collected at RAN can also be considered, and metrics defined in TS 38.314 can be set as a starting point.
Proposal 1: Support to collect radio related measurements from UE and RAN node, FFS on which metrics to use.
The next FFS is the visibility of QoE metrics at RAN. If NR QoE continues to adopt the container solution as above in LTE, RAN will be still unable to perform any subsequent RAN optimization with collected QoE data, which may affect the usefulness of QoE management in order to meet stringent requirements for e.g. URLLC services. So in our opinion, it is beneficial to at least make some QoE metrics visible at RAN in order to better assist QoE management. For example, in some cases, it is beneficial to make Buffer level collected by QoE report visible to RAN, so that RAN is able to decide whether to configure the split bearer for a specific data flow.
Moreover, in LTE, UE AS is agnostic to when and on what condition the QoE report will be generated by UE NAS. If the visibility of some QoE metrics to RAN is evaluated to be useful, then it is beneficial to support event-based measurement and reporting for QoE management.
Proposal 2: Support to make some QoE metrics visible to RAN.
The next issue is the triggering and releasing of QoE measurement, and the focus is on whether RAN can initiate and release QoE measurement autonomously. For the potential RAN-initiated QoE measurement, in our opinion, it may bring benefits to support URLLC services; more specifically, for example, if RAN figures out that there’re excessive HARQ retransmissions for a DRB mapped with URLLC data flow, as a prediction that the QoE may be impacted, RAN can trigger QoE measurement autonomously in order to obtain instantaneous QoE information, instead of waiting until Core or OAM to make configuration in an end-to-end manner.
On the other hand, for the potential RAN releasing of QoE measurement, in our opinion, it is RAN’s responsibility to release those RAN-initiated QoE measurement; while RAN is not able to decide whether to release signalling-based or management-based QoE measurement, since RAN doesn’t know the end-to-end QoE performance for specific services.
For handling QoE report delivery at RAN overload, in our opinion, there’s no need to deliver QoE report when RAN overload happens; while the QoE configuration does not need to be released, and the QoE measurement can continue when RAN is no longer overloaded. For RAN-initiated QoE measurement, it is up to RAN to decide whether to hold or release the QoE configuration when RAN overload happens.
Proposal 3: Introduce RAN-initiated QoE measurement for e.g. URLLC services.
Proposal 4: RAN is able to release RAN-initiated QoE measurement.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Proposal 1: Support to collect radio related measurements from UE and RAN node, FFS on which metrics to use.
Proposal 2: Support to make some QoE metrics visible to RAN.
Proposal 3: Introduce RAN-initiated QoE measurement for e.g. URLLC services.
Proposal 4: RAN is able to release RAN-initiated QoE measurement.
References
[1] RP-193256 Study on NR QoE management and optimizations for diverse services
