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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
RAN3 has reached some conclusion about RAN visible QoE as following. The highlight parts have RAN2 impact and this contribution discusses RAN2 issues to support RAN visible QoE.
The service types supported in the Rel17 RAN-visible QoE framework are DASH streaming and VR.
WA: The following metrics, pertaining to DASH streaming and VR services, should be supported in the Rel17 RVQOE framework:
- Buffer Level 
- Average Throughput
- Playout Delay
- Play List (FFS)
Additional metrics are FFS; detailed descriptions are FFS.
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).
RVQOE metrics are configured and reported per service type (OAM indicates to RAN the availability of service types)
WA: The RAN generates the RVQOE measurement configuration
The UE is assumed to indicate to the RAN its capability with respect to providing RVQOE metrics (LS to RAN2 seems needed).
WA: RVQOE collection can be configured only if QoE measurements are configured for the same service type.
Together with the QoE measurements, the RVQOE is supported in the following aspects:
- Activation, and deactivation procedures 
- WA: Multiple simultaneous QoE measurements
- QoE measurement handling in case of RAN overload (FFS)
- Per-slice QoE (FFS)
The support for RVQOE in other aspects (e.g. mobility, alignment with radio-related measurements) is FFS.
WA: the ID used to identify QoE measurements is reused for identifying the RVQOE measurements. 
WA: the RVQOE report is provided inside a dedicated IE, outside the QoE report container. 
FFS whether the RVQOE reporting is upon RAN request.
Send an LS asking SA4 input on how RVQOE values can be defined, for the metrics selected for RVQOE support and whether the UE can generate RVQOE values.
Whether transfer of RVQOE configuration to the target be supported will be discussed after the basic solution for mobility has been defined.
Whether the RVQOE report can be signaled from the target to the source at handover will be discussed after the basic solution for mobility has been defined.
WA: gNB-CU may signal RVQoE report to gNB-DU over F1

2. Discussion
[bookmark: _Hlk77601439]2.1 RAN visible QoE configuration
RAN3 discussed how to generate and provide RVQOE configuration to the UE, had the following agreements. 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, it is technically feasible.
WA: The RAN generates the RVQOE measurement configuration
The UE is assumed to indicate to the RAN its capability with respect to providing RVQOE metrics (LS to RAN2 seems needed).
WA: RVQOE collection can be configured only if QoE measurements are configured for the same service type.
Proposal 1 [bookmark: _Toc79071529]RAN2 confirms it is feasible to configure RVQOE using explicit RRC IEs.
RAN3 has working assumptions for activation and deactivation procedure, also multiple simultaneous QoE measruements can be supported. It is understood RVQOE can be configued per service typeFrom RAN2 point of view, it is feasible to support these aspects.
Together with the QoE measurements, the RVQOE is supported in the following aspects:
- Activation, and deactivation procedures 
- WA: Multiple simultaneous QoE measurements
Proposal 2 [bookmark: _Toc79071530]RAN2 confirms activation and deactivation procedures are supported for RVQOE.
[bookmark: _Toc78803446][bookmark: _Toc78810652][bookmark: _Toc79071531]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: _Toc79071532]RAN2 confirms multiple simultaneous QoE measurements can be supported for RVQOE.
For regular QoE configuration, RAN will allocate one RRC ID to identify one QoE configuration; for RVQOE, RAN3 has the following working assumptions about how to configure and how to identify RVQOE configuration and measurement. It is obvious from the two working assumptions that RVQOE is configured on top of related regular QoE, and RVQOE shares the same RRC ID with the regular QoE.
WA: RVQOE collection can be configured only if QoE measurements are configured for the same service type.
WA: the ID used to identify QoE measurements is reused for identifying the RVQOE measurements. 
Proposal 4 [bookmark: _Toc79071533]RVQOE is configured only if the related regular QOE is configured and identified by the same RRC ID assigned for the related regular QoE configuration.
Since RVQOE configuration is on top of regular QoE configuration, then once the regular QoE configuration is released the corresponding RVQOE is released as well.
Proposal 5 [bookmark: _Toc79071534]If the regular OoE configuration is released, the corresponding RVQOE 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 6 [bookmark: _Toc79071535]RAN can release a list of RVQOE configurations while keeping regular QoE configurations.
2.2 RAN visible QoE 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 7 [bookmark: _Toc79071536]UE sends RVQOE report to RAN using RRC explicit IEs.
There are several alternatives about how to trigger the UE to report RVQOE measurements.
[bookmark: _Hlk77858888]Alt-1:  1-bit requesting indication
In this alternative, RAN only indicates in the RVQOE configuration whether RVQOE measurements needs to reported. The detailed RVQOE metrics and values are specified in application layer, and if RVQOE metrics are also included in the regular QoE configuration, UE reports the RVQOE measurements together with regular QoE reporting. 
Alt-2:  Explicit information on the measured metrics and values, and reporting trigger (e.g. periodically, report event)
With this alternative, RAN provides the required metrics or values to be measured and the reporting trigger. UE will follow RAN RVQOE configuration to perform QoE measurements and reporting. The RVQOE and the regular QoE are measured and reported independently.
Alt-3:  Explicit information on the measured metrics and values, but no reporting trigger configuration.
With this alternative, RAN provides the required metrics and values to be measured, but not configure reporting trigger. When the UE reports regular QoE measurements, the UE sends the RVQOE measurements together as well.
[bookmark: _GoBack]Table 1: Summary of three alternatives
	Alternatives
	Configuration
	Reporting content 
	Reporting trigger
	Measuring

	Alt-1
	1-bit requesting indication
	Defined in SA4 specification
	Report when corresponding regular QoE report is triggered
	Measure all defined metrics/values, or onely measure metrics configured in regular QoE.
Should be decided by SA4.

	Alt-2
	Explicit measured metrics/values, and report event configuration
	Configured by RAN;
Independent configuration with regular QoE
	Configured by RAN;
Independent configuration with regular QoE
	Independent measurements for RVQOE and regular QoE as separate configuration.

	Alt-3
	Explicit measured metrics/values configuration
	Configured by RAN;
Independent configuration with regular QoE
	Report when corresponding regular QoE report is triggered
	Independent measurements for RVQOE and regular QoE as separate configuration.


All of the three options can work. If use Alt-1,  UE will report all of the defined metrics or values even though these metrics or values are required by RAN. And the report could also be frequent together with regular QoE, then will cost more signalling overhead.
For Alt-2, RAN2 needs to define the reporting event, and UE AS layer needs to forwards 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.
For Alt-3, UE only reports RAN required metrics/values, and RVQOE shares the same reporting event with regular QoE.
Proposal 8 [bookmark: _Toc79071537]RAN indicates the required metrics/values in the RVQOE configuration for UE to report.
As RAN3 discussed, RVQOE metrics and values measurements should be generated by application layer, so that when UE RRC layer receives RVQOE configuration, RRC layer should forward RVQOE configuration to application layer. 
Proposal 9 [bookmark: _Toc79071538] UE RRC layer forwards the the required metrics/values for RVQOE to application layer.
Proposal 10 [bookmark: _Toc79071539] When UE reports regular QoE container, UE reports the available RVQOE measurements required by RAN. No additional RVQOE reporting events are specified.
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
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: _Toc79071540]It is proposed to use SRB4 to transmit RVQOE report.
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 12 [bookmark: _Toc79071541]If regular QoE reporting is paused or resumed, the corresponding RVQOE reporting is paused or resumed accordingly.
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
Based on the discussion above, we propose the following:
Proposal 1	RAN2 confirms it is feasible to configure RVQOE using explicit RRC IEs.
Proposal 2	RAN2 confirms activation and deactivation procedures are supported for RVQOE.
Proposal 3	RAN2 confirms multiple simultaneous QoE measurements can be supported for RVQOE.
Proposal 4	RVQOE is configured only if the related regular QOE is configured and identified by the same RRC ID assigned for the related regular QoE configuration.
Proposal 5	If the regular OoE configuration is released, the corresponding RVQOE is released as well.
Proposal 6	RAN can release a list of RVQOE configurations while keeping regular QoE configurations.
Proposal 7	UE sends RVQOE report to RAN using RRC explicit IEs.
Proposal 8	RAN indicates the required metrics/values in the RVQOE configuration for UE to report.
Proposal 9	UE RRC layer forwards the the required metrics/values for RVQOE to application layer.
Proposal 10    When UE reports regular QoE container, UE reports the available RVQOE measurements required by RAN.  No additional RVQOE reporting events are specified.
Proposal 11   It is proposed to use SRB4 to transmit RVQOE report.
Proposal 12   If regular QoE reporting is paused or resumed, the corresponding RVQOE reporting is paused or resumed accordingly.
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