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1	Introduction
The discussion on NR QoE SI is initiated in RAN2. The objectives related to RAN2 of this SI is as follows [1],
· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]
· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
In addition, RAN3 has started the discussion on NR QoE since Aug. 2020. The latest version of TR 38.890 v020 [2] has been provided, and some agreements in RAN3 need to be confirmed or further discussed by RAN2.
This contribution gives an overview on open issues needed to be discussed in RAN2 for NR QoE management, taking latest TR as well as the progress of RAN3 into consideration.
2	Discussion
In LTE, the QoE management has been specified in TS 28.405 [3], and the mechanism for configuration and reporting is shown as below,
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From the perspective of RAN, in LTE, upon eNB receives the application layer measurement configuration from OAM (or CN), the eNB will then send measReportApplicationLayer message over the air interface, within which the QoE measurement configuration is transmitted in the container. After the configuration, the eNB will receive measReportApplicationLayer message over the air interface from UE AS, within which the QoE report is transmitted in the container. Then the eNB forwards the QoE report to MCE.
According to the above signalling procedure, there are two observations that we can make,
1. In LTE QoE management, RAN is agnostic to the content of QoE configuration and reporting; thus, RAN is just a transparent forwarder for QoE management.
2. In LTE QoE management, RAN is not able to obtain any RAN-related measurements during the procedure; thus, RAN cannot identify whether the QoE degradation is caused by RAN.
As a result, RAN can hardly do anything with QoE management in LTE.
Observation 1: In LTE QoE management, RAN is agnostic to the content of QoE configuration and reporting; thus, RAN is just a transparent forwarder for QoE management.
Observation 2: In LTE QoE management, RAN is not able to obtain any RAN-related measurements during the procedure; thus, RAN cannot identify whether the QoE degradation is caused by RAN.
2.1 CP solution for QoE report
In LTE, an SRB4 is specifically defined to carry the QoE report, and SRB4 has lower priority than SRB1 and SRB2. The reason for such specification of SRB4 is because the content of the QoE report may not be as important as other RRC/NAS messages carried over SRB1/SRB2, and the QoE report could be quite resource consuming. For NR QoE, RAN3 has discussed such question on whether to transmit QoE report through UP or CP solution, and the agreement has achieved that CP solution should be used from RAN3 perspective.
In our opinion, the LTE solution, namely defining a new SRB4 for QoE report transmission can be reused in NR with similar reasons.
Proposal 1: Define a new SRB to carry QoE report, reusing LTE as baseline.
2.2 QoE awareness
QoE awareness by RAN has been heated discussed in RAN3. And many companies supported at least partial awareness of QoE metrics by RAN. Briefly speaking, RAN-aware QoE metrics are helpful for RAN to make proper radio configurations and perform potentially better scheduling since more parameters can be taken into consideration for RAN optimization. 
Recalling the QoE awareness discussion in RAN3, last RAN3 meeting captured remaining potential solutions for QoE awareness as follows,
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.
Before any option can be selected, which QoE metrics should be aware by RAN needs to be discussed and decided. RAN3 has already attempted to do some work on this. According to the email discussion of last RAN3 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.
Moreover, some companies in RAN3 also proposed to adopt QoE score for RAN awareness. However, it is still unclear for now on how to use QoE score for RAN optimization. As a consequence, the adoption of QoE score for RAN awareness needs further discussion in RAN2.
Proposal 2: At least Buffer Level specified in TS 26.247 can be adopted for RAN awareness, and FFS on other QoE metrics and QoE score.
2.3 Radio related measurement
Last RAN3 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. So that RAN can identify whether QoE degradation is caused by RAN via radio related measurement results.
Proposal 3: Agree in principle that the radio related measurement results can be correlated and sent with the QoE report.
The next open issue is how to make correlation. From our understanding, if radio related measurement, such as MDT measurement results can be correlated to QoE report, there are two potential methods of correlation,
Method 1: UE AS makes the correlation. It should be noted that the measurement interval has been clearly defined as ‘Duration’ to be transferred as part of the Average Throughput in the QoE report.  Therefore, as long as UE NAS is able to inform the ‘Duration’ information to UE AS, UE AS will be able to correlate the corresponding radio related measurement results collected during the time period as indicated in ‘Duration’ with the QoE report.
Method 2: RAN makes the correlation. Then UE NAS needs to explicitly report the QoE measurement interval to RAN for RAN to make such correlation.
Before method selection, one essential question needs to be asked is whether QoE report and radio related measurement can be transmitted on the same SRB. In LTE, QoE report is transmitted on SRB4, while MDT measurement result is transmitted on SRB1/SRB2. So if QoE report and radio related measurement results are transmitted on the same SRB, then Method 1 could be preferred; while if QoE report and radio related measurement results are transmitted via different SRBs, then Method 2 would be more proper. Depending on the fact that it is more probable that QoE report and radio related measurement results are transmitted on different SRBs, then Method 2 is preferred.
Another advantage to adopt Method 2 is that RAN is also able to correlate L2 measurement results with the QoE measurement interval.
Proposal 4: RAN makes the correlation between QoE report and radio related measurement results, and the QoE measurement interval is needed to be explicitly indicated to RAN and transmitted with QoE report.
Proposal 5: Take MDT measurement and L2 measurement as baseline for radio related measurement and FFS on other new measurement.
2.4 Other FFSes
Last RAN3 meeting discussed NR QoE management, and the following FFSes have been captured:
FFS whether RAN is allowed to release an ongoing QoE measurement reporting; liaise RAN2 for confirmation.
FFS whether Multiple QoE measurements for a UE could be supported, this could be left RAN2 to decide
The above FFSes may need RAN2 to decide. As specified in TS 28.405 for LTE, RAN is not allowed to release an ongoing QoE report; instead, temporary stop functionality is supported for which QoE related data will be kept during the stop period, but RAN2 has not decided yet whether to adopt such functionality. In addition, as specified in TS 28.405 for LTE, the recording session mechanism has been introduced to support multiple simultaneous recording sessions for a UE, but RAN2 has not decided yet whether to adopt such mechanism.
Proposal 6: RAN2 is kindly asked to discuss whether RAN is allowed to release an ongoing QoE report, and on what conditions.
Proposal 7: RAN2 is kindly asked to discuss whether multiple QoE measurements for a UE could be supported.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: In LTE QoE management, RAN is agnostic to the content of QoE configuration and reporting; thus, RAN is just a transparent forwarder for QoE management.
Observation 2: In LTE QoE management, RAN is not able to obtain any RAN-related measurements during the procedure; thus, RAN cannot identify whether the QoE degradation is caused by RAN.
Proposal 1: Define a new SRB to carry QoE report, reusing LTE as baseline.
Proposal 2: At least Buffer Level specified in TS 26.247 can be adopted for RAN awareness, and FFS on other QoE metrics and QoE score.
Proposal 3: Agree in principle that the radio related measurement results can be correlated and sent with the QoE report.
Proposal 4: RAN makes the correlation between QoE report and radio related measurement results, and the QoE measurement interval is needed to be explicitly indicated to RAN and transmitted with QoE report.
Proposal 5: Take MDT measurement and L2 measurement as baseline for radio related measurement and FFS on other new measurement.
Proposal 6: RAN2 is kindly asked to discuss whether RAN is allowed to release an ongoing QoE report, and on what conditions.
Proposal 7: RAN2 is kindly asked to discuss whether multiple QoE measurements for a UE could be supported.
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