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1	Introduction
The topics on QoE were discussed during last two meetings, and there are still some remaining issues that need to be discussed.
This contribution further discusses remaining issues on NR QoE management.
2	Discussion
2.1 QoE awareness
Last meeting the solutions for QoE awareness converges to the following ones,
Study the solution for QoE awareness:
- Type 1: gNB understands QoE report up to implementation
Opt. a) gNB directly understand UE QoE report up to implementation
Opt. d) gNB derives QoE score from UE QoE report by ML model
- Type 2: gNB receives RAN-visible QoE metrics from UE
Opt. b) UE reports generic QoE score to gNB
Opt. e) UE provide the report data as two parts, one for RAN with RAN designed format, 
- Type 3: gNB receives RAN-visible QoE metrics from MCE. LTE as the baseline, the QoE configuration and QoE measurement results defined by SA4 are delivered as container.
As discussed during last meeting, RAN-aware QoE metrics are helpful for RAN to make proper radio configurations and perform potentially better scheduling since more inputs are taken into consideration. According to the email discussion of last meeting, most companies supported that it is beneficial to adopt Buffer Level for RAN awareness. 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. In addition, the text stating that ‘The RAN visible QoE Configuration may be so that the corresponding RAN visible QoE information can be a unique score or a combination of scores reflecting the QoE metrics useful for RAN (such as buffer level).’ has been added in the latest version of TR 38.890. So at least Buffer Level can be adopted for RAN awareness, and we prefer to reflect such QoE metrics with RAN designed format so that RAN doesn’t necessarily need the capability to decode XML format files.
In addition, some companies also supported to adopt QoE score for RAN awareness, either reported by UE or derived by RAN. And if the QoE score is derived by RAN, it is up to ML model to deduce the value of QoE score. From our understanding, for the case of RAN-derived QoE score, we need to know exactly what QoE metrics are required for ML model (including both model training and inference) to deduce QoE score, and it might be up to algorithms on which QoE metrics are required, so we slightly prefer the solution for RAN to obtain the QoE score reported by UE. Then RAN is able to use the QoE score to perform proper RAN-related operations.
Proposal 1: Support Option e) as the solution, and at least Buffer level can be adopteded for RAN awareness reporting. FFS on QoE score and other QoE metrics.
2.2 Radio related measurement
Last meeting, an agreement has achieved stating that,
Radio related measurement and QoE report should be aligned and correlated at OAM using Trace ID, FFS using other info, e.g. time stamp.
Based on the agreement, the radio related measurement has been agreed to be correlated to the QoE report. But how to correlate is FFS. From our understanding, if radio related measurement, such as MDT measurement can be correlated to QoE report, it is more proper for UE to make such correlation, since the UE knows exactly at what time period the QoE report is measured, and the measurement interval has been clearly defined as ‘Duration’ to be transferred as part of the Average Throughput in the QoE report.
On the other hand, whether QoE report and radio related measurement can be transmitted on the same SRB is still not discussed. In LTE, QoE report is transmitted on SRB4, while immediate MDT measurement result is transmitted on SRB1/SRB2. So if QoE report and radio related measurement results are transmitted on the same SRB, then it may be unnecessary for UE AS to explicitly indicate the measurement interval to RAN, and RAN can deduce the measurement interval from time-related information from radio related measurement report; while if QoE report and radio related measurement results are transmitted via different SRBs, it is necessary for UE AS to explicitly indicate the QoE report measurement interval to RAN, and let RAN to correlate the radio related measurement and QoE report. In our opinion, it is up to RAN2 to decide or confirm on which SRB the radio related measurement result and QoE report to be transmitted, and then RAN3 can decide whether the measurement interval should be explicitly indicated at AS level.
Proposal 2: Up to RAN2 to decide or confirm on which SRB the radio related measurement result and QoE report to be transmitted, and then RAN3 can decide whether the measurement interval should be explicitly indicated at AS level.
For the detailed information for radio related measurement, in our opinion, existing MDT measurement and L2 measurement can be considered as the baseline of radio related measurement. And any other new radio related measurement can also be considered for further study.
Proposal 3: Take MDT measurement and L2 measurement as baseline for radio related measurement and FFS on other new measurement.
2.3 Management-based activation
Another remaining issue is whether QoE measurement configuration should be exchanged between source and target. In LTE, for management-based activation, QoE measurement configuration is sent from OAM to different base stations separately, and there’s no need to further exchange QoE measurement configuration between nodes. In LTE, such configuration contains service type, area scope, QMC configuration container, etc. From our understanding, if no further configuration items can be foreseen, NR QoE can reuse LTE management-based mobility case as baseline.
In addition, according to the newly sent LS from SA5 [2], in order to meet the QMC in a specified area for mobility case, the WithinArea indication should be implemented; however, in our opinion, even if the WithinArea indication is supported, it is not a part of QoE measurement configuration sent from OAM, so the answer to above question still remains.
Proposal 4: Reuse LTE management-based mobility case as baseline for NR QoE, i.e. no need to exchange QoE measurement configuration between source and target.
2.4 Per slice QoE measurement
Last meeting discussed slice based QoE measurement, and the following agreement and FFSes are captured:
- NR QoE should support per slice QoE measurement.
- RAN3 to study the feasibility and priority of typical scenarios of per slice QoE measurement.
- The Slice Scope should be included in the QoE configuration.
- RAN3 to study the mechanism to support mapping of QoE report and slice identification.
- The slice identification should be included in the QoE report.
To be continued:
- The feasibility and priority of typical scenarios of per slice QoE measurement.
- How and where to include the Slice Scope in the QoE configuration.
- The mechanism to support mapping of QoE report and slice identification. 
- How and where to include the slice identification in the QoE report.
As indicated by TR 38.890, the typical scenario for per slice QoE measurement is shown as below,
[image: ]
For the question on how and where to include the Slice Scope in the QoE configuration, basically, there’re two ways of including this parameter:
· OAM includes the Slice Scope per slice outside of the QoE configuration container, and signals the Slice Scope per slice to RAN for further mobility use.
· RAN includes the Slice Scope per slice to QoE configuration, but RAN nodes need to exchange Slice Scope per slice before or during the inclusion of Slice Scope for further mobility use.
The former solution has impact on OAM since newly defined Slice Scope needs to be signals along with the QoE configuration from OAM; while the latter solution has impact on RAN since the supported Slice scope needs to be exchanged between RAN nodes. Since there could be many potential solutions for RAN-based inclusion of Slice Scope which could make the discussion complex, we slightly prefer the former solution.
The next questions are the mapping of QoE report and slice identification and where to include the slice id in the QoE report, in our opinion, the most essential question is whether to include the slice id within the QoE report container, or include it outside of the QoE report like QoE reference ID in LTE. Since QoE reference ID was used for RAN to identify which collection entity to send QoE report to, if QoE report collected for different slices with the same service type requires to be sent to different collection entities, reuse QoE reference ID could be enough. So we prefer to include slice identification within the QoE report container.
Proposal 5: Suggest OAM to include the Slice Scope outside of the QoE configuration container, and send an LS to SA5 to implement this.
Proposal 6: Include the slice identification within the QoE report container.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Proposal 1: Support Option e) as the solution, and at least Buffer level can be adopteded for RAN awareness reporting. FFS on QoE score and other QoE metrics.
Proposal 2: Up to RAN2 to decide or confirm on which SRB the radio related measurement result and QoE report to be transmitted, and then RAN3 can decide whether the measurement interval should be explicitly indicated at AS level.
Proposal 3: Take MDT measurement and L2 measurement as baseline for radio related measurement and FFS on other new measurement.
Proposal 4: Reuse LTE management-based mobility case as baseline for NR QoE, i.e. no need to exchange QoE measurement configuration between source and target.
Proposal 5: Suggest OAM to include the Slice Scope outside of the QoE configuration container, and send an LS to SA5 to implement this.
Proposal 6: Include the slice identification within the QoE report container.
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