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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
RAN3 has reached some conclusion about RAN visible QoE in the LS [2]. The highlight parts have RAN2 impact and this contribution discusses RAN2 issues to support RAN visible QoE.
[bookmark: _Hlk85484770]-----------------------------------------------------------------------------------------------------------------------------------
RAN-Visible QoE
· RAN3 agree that the service types supported in the Rel17 RAN-visible QoE framework are DASH streaming and VR.
· RAN3 agree that the following is supported within the RVQOE framework:
· RAN-visible QoE metrics: a subset of legacy QoE metrics data collected from UE, which are useful for RAN.
· RAN-visible QoE values: a set of values derived from QoE metrics data through a model/function defined in collaboration with SA4 (pending SA4).
· RAN3 agree that together with the QoE measurements, the RAN visible QoE is supported in the following aspects:
· Activation, and deactivation procedures 
· Multiple simultaneous QoE measurements
· The UE is assumed to indicate to the RAN its capability with respect to providing RAN visible QOE metrics (LS to RAN2 seems needed).
· RAN3 agree on:
· RAN visible QoE measurement activation, UE AS indicates to UE APP that RAN visible QoE measurement has been triggered, potentially with RAN visible QoE metrics needed to be collected at UE APP as requested by RAN.
· RAN visible QoE measurement deactivation, UE AS indicates to UE APP that RAN visible QoE measurement has been terminated, and then UE APP stops to provide RAN visible QoE measurement results to UE AS.
· RAN3 agree that RAN generates the RAN visible QoE measurement configuration.
· RAN3 agree that the ID used to identify QoE measurements is reused for identifying the RAN visible QoE measurements.
· RAN3 agree that RAN visible QoE metrics collection can be configured only if QoE measurements are configured for the same service type.
· RAN3 agree that multiple simultaneous RAN visible QoE measurements are supported.
· RAN3 agree that the RAN visible QoE configuration can be configured flexibly (i.e., it is not fixed).
· RAN3 agree that the RAN visible QoE configuration sent to UE should contain:
· Metrics to be reported, should contain at least as a mandatory IE.
· RAN3 agree that the RAN visible QoE report is provided inside a dedicated IE, outside the QoE report container.
· RAN3 agree that the RAN decides whether RAN visible QOE measurement collection and reporting is activated.
Per-slice QoE
· RAN3 agree to introduce the following additional new IEs: 
· a list of UE Application layer measurement configuration IE for each service type. 
· inside each UE Application layer measurement configuration IE:
· Container.
· an enumerated IE indicating service type (e.g., Streaming services, MTSI services, VR).
· Area scope (a list of cells/TA/TAI/PLMN).
· Slice scope.
· RAN3 agree slice scope is a list of S-NSSAI.
· RAN3 agree that slice related identifier should be included in the QoE measurement report from UE.
· RAN3 agree that there are no additional requirements on QoE measurement to support roaming UEs.
-----------------------------------------------------------------------------------------------------------------------------------
2. Discussion
[bookmark: _Hlk77601439]2.1	RVQOE configuration
RAN3 discussed how to generate and provide RVQOE configuration to the UE, and agree RVQoE activation and deactivation should be supported. From RAN2 point of view, RVQOE activation can be implemented by RVQoE configuraiton setup procedure, and deactivation can be implemented by QVQoE release procedure.
Proposal 1 [bookmark: _Toc85462158]RVQOE activation and deactivation procedures are supported using RVQOE configuration setup and release proceudre.
Since RVQOE is generated by RAN, this implies the RVQOE is configured to UE using RRC explicit parameters and aware for UE RRC layer. From RAN2 point of view, this should be technically feasible.
Proposal 2 [bookmark: _Toc85462159]RAN2 confirms it is feasible to configure RVQOE using explicit RRC IEs.
[bookmark: _Toc78803446][bookmark: _Toc78810652][bookmark: _Toc79071531][bookmark: _Toc85031141][bookmark: _Toc85462160]Since multiple simultaneous QoE measurement configuration can be configured to UE, so for each QoE measurement configuration, RAN can indicate whether RVQOE measurements need to be reported. Then multiple simultaneous RVQOE measurements can be supported.
Proposal 3 [bookmark: _Toc85462161]RAN2 confirms multiple simultaneous QoE measurements can be supported for RVQOE.  each RVQOE measurement configuration is identified by the MeasConfigAppLayerId corresponding to the regular QoE configuration.
RAN3 agreed RVQOE metrics should be reported by the UE as required in RVQOE configuration. Howerver, it is unclear how for the UE to report the RVQOE values, that means whether the UE report all the caculated values or report the values as required by RAN. Technically, in order to save RVQOE report signalling, UE should only report the required RVQOE values, similar with RVQOE metrics. So required values should also be contianed in RVQOE configuration.
Proposal 4 [bookmark: _Toc85462164]UE RRC layer forwards the required RVQOE configuration to the concerned application layer. 
Proposal 5 RAN configures the required RVQOE metrics/values in the RVQOE configuration for UE to report.
[bookmark: _Toc85031146]Since RVQOE configuration is on top of regular QoE configuration, then once the all the regular QoE configurations for one service type are released the corresponding RVQOE configuration is released as well.
Proposal 6 [bookmark: _Toc85462165]If the regular QoE configurations is released, the corresponding RVQOE configuration for is released as well.
RAN should be able to release a list of RVQOE measurements while keeping regular QoE as unchanged. And RVQOE is generated by RAN, RAN should be able to modify the RVQOE configurations based on e.g. RAN local policy, overload situation.
Proposal 7 [bookmark: _Toc85462166]RAN can release a list of RVQOE configurations identified by MeasConfigAppLayerId while keeping correspongding regular QoE configurations.
Proposal 8 [bookmark: _Toc85462167]RAN can modify one RVQOE configuration, UE RRC layer should forward the updated RVQOE configuration to application layer.
[bookmark: _Hlk85459875]2.2	RVQOE reporting
As RAN3 discussed, RVQOE measurements results are generated by application layer, when application layer has RVQOE report to be triggered, the application layer delivers the RVQOE measurement results to RRC layer via AT command, then UE should send RVQOE report using RRC explicit IEs.
Proposal 9 [bookmark: _Toc85462168] RAN2 confirms it is feasible to sends RVQOE report to RAN using RRC explicit IEs.
There are two alternatives about how to trigger the UE to report RVQOE measurements.
[bookmark: _Hlk77858888]Alt-1:  Introduce RVQOE specific reporting trigger (e.g. periodically, report event)
With this alternative, RAN configures RVQOE reporting trigger. UE will follow RAN RVQOE configuration to perform QoE measurements and reporting. The RVQOE and the regular QoE are reported independently.
Alt-2:  UE reports the available RVQOE measurements required by RAN if regular QoE reporting is triggered. 
With this alternative, no RVQOE specific reporting trigger is specified and configured. UE application layer delivers the available RVQOE measurements required by RAN to RRC layer if regular QoE reporting is triggered. 
With Alt-1, RAN2 and RAN3 needs to define the reporting event, and UE AS layer needs to forward the event condition to application layer, and application layer needs to maintain two sets of reporting event. This will bring more standard efforts and UE implemenration complexibility.
With Alt-2, since RVQOE metrics and values are derived from the regular QoE measurement, UE report RVQOE measurement along with regular QoE reporting. So that RVQOE shares the same reporting conditions with regular QoE.
Proposal 10 [bookmark: _Toc85462169] UE application layer delivers the available RVQOE measurements required by RAN to RRC layer only if regular QoE reporting is triggered. No additional RVQOE reporting events need to be specified.
[bookmark: _Toc85031152][bookmark: _Toc85462170]SRB4 is introduced to carry regular QoE report cause QoE report can be treated as lower priority. For RVQOE, it is worthy to discuss which SRB should be used. There could be two alternatives,
Alt-1: RVQOE is transmitted using SRB4, i.e. MeasReportAppLayer
Alt-2: RVQOE is transmitted using SRB1, e.g. Measurement Report
RAN3 has also discussed this issue, and had no conclusion. If using Alt-1, that implies RVQOE has same priority as regular QoE reporting, lower priority than other RRC message; If using Alt-2, that implies RVQOE has same priority with other SRB1 message, higher priority than regular QoE reporting. It is understood RVQOE is used by RAN to optimize RAN configuration, such optimization may be not prompt and be based on big-data statistic in RAN side. Therefore, it is proposed to use SRB4 to transmit RVQOE report.
Proposal 11 [bookmark: _Toc85462171]Use SRB4 to transmit RVQOE report.
Proposal 12 UE includes MeasConfigAppLayerId for each regular QoE report container and RVQOE measurement in MeasReportAppLayer message.
Pause and resume mechanism is introduced for regular QoE reporting. If RVQOE is treated as the same priority as regular QoE and carried over SRB4, then pause and resume mechanism should also be applied for RVQOE. Since the RVQOE is configured together with regular QoE and the same RRC ID is shared by RVQOE configuraiton and regular QoE configuration, the most simplest way is to use one indication to inform the UE to pause or resume both of regular QoE reporting and RVQOE reporting.
For pause and resume mechanism, then the pause and resume indication for QoE container is also applied to RVQOE. That means if regular QoE reporting is paused or resumed, the corresponding RVQOE reporting is paused or resumed accordingly.
Proposal 13 [bookmark: _Toc85462172]If regular QoE reporting is paused or resumed, the corresponding RVQOE reporting is paused or resumed accordingly.
[bookmark: _Toc85462173]2.3    Per-slice QoE
RAN3 is discussing per-slice QoE about how to configure and report slice-related QoE information, and SA4 are considering to include slice specific information in application layer. From AS layer point of view, there is no motivation to expose slice related information in AS layer. Then slice related identifier should be included inside of QoE configuration and report container, is invisible to AS layer.
RAN3 is discussing RVQOE and per-slice QoE separately, it is expected will increase a lot of RAN2 work if support per-slice QoE for RVQOE, considering RAN2 TUs in Rel-17, it is proposed per slice QoE is not applied for RVQOE.
Proposal 14 [bookmark: _Toc85462174]Slice related identifier is not included outside of QoE configuration container, and whether included in inside of QoE configuration container is up to SA5 and SA4 decesion.
Proposal 15 Slice related identifier is not included outside of QoE report container, and whether included in inside of QoE report container is up to SA5 and SA4 decesion.
Proposal 16 [bookmark: _Toc85462176]Per-slice QoE is not applied for RVQOE. 
Proposal 17 [bookmark: _Toc85462177]Send to RAN3 and SA4 about RAN2 conclusions.
3. [bookmark: _Toc46743350][bookmark: _Toc46743375][bookmark: _Toc46743352][bookmark: _Toc46743377][bookmark: _Toc46743354][bookmark: _Toc46743379][bookmark: _Toc46743355][bookmark: _Toc46743380][bookmark: _Toc46743362][bookmark: _Toc46743364][bookmark: _Toc46743369][bookmark: _Toc46743371]Conclusion
[bookmark: _Hlk78810684]Based on the discussion above, we propose the following:
[bookmark: _Hlk84961055]For support of RVQOE, 
Proposal 1 RVQOE activation and deactivation procedures are supported using RVQOE configuration setup and release proceudre.
Proposal 2 RAN2 confirms it is feasible to configure RVQOE using explicit RRC IEs.
Proposal 3 RAN2 confirms multiple simultaneous QoE measurements can be supported for RVQOE.  Each RVQOE measurement configuration is identified by the MeasConfigAppLayerId corresponding to the regular QoE configuration.
Proposal 4 UE RRC layer forwards the required RVQOE configuration to the concerned application layer.
Proposal 5 RAN configures the required RVQOE metrics/values in the RVQOE configuration for UE to report.
Proposal 6 If the regular QoE configurations is released, the corresponding RVQOE configuration for is released as well.
Proposal 7 RAN can release a list of RVQOE configurations identified by MeasConfigAppLayerId while keeping correspongding regular QoE configurations.
Proposal 8 RAN can modify one RVQOE configuration, UE RRC layer should forward the updated RVQOE configuration to application layer.
Proposal 9 RAN2 confirms it is feasible to sends RVQOE report to RAN using RRC explicit IEs.
Proposal 10 UE application layer delivers the available RVQOE measurements required by RAN to RRC layer only if regular QoE reporting is triggered. No additional RVQOE reporting events need to be specified.
Proposal 11 Use SRB4 to transmit RVQOE report.
Proposal 12 UE includes MeasConfigAppLayerId for each regular QoE report container and RVQOE measurement in MeasReportAppLayer message.
Proposal 13 If regular QoE reporting is paused or resumed, the corresponding RVQOE reporting is paused or resumed accordingly.
Per-slice QoE,
Proposal 14 Slice related identifier is not included outside of QoE configuration container, and whether included in inside of QoE configuration container is up to SA5 and SA4 decesion.
Proposal 15 Slice related identifier is not included outside of QoE report container, and whether included in inside of QoE report container is up to SA5 and SA4 decesion.
Proposal 16 Per-slice QoE is not applied for RVQOE. 
Proposal 17 Send to RAN3 and SA4 about RAN2 conclusions.
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