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Introduction
At the RAN3#112-e meeting, the following was agreed:
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.
LS to other WGs, based on the resolution of the WA above, is expected at the next RAN3 meeting.
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).
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

This paper discusses the way forward with respect to the above agreements. A draft LS to RAN2 is presented in the Annex.
Discussion
In the following we discuss the remaining issues related to RVQoE.
Working assumptions from the RAN3#113-e
In the following we discuss the Working Assumptions from the RAN3#113-e meeting.
Generation of RVQoE measurement configuration
At the RAN3#113-e meeting, the following WA was made:
WA: The RAN generates the RVQoE measurement configuration
Given that the RAN is the consumer of RVQoE, it is reasonable that the RAN also generates the RVQoE measurement configuration which should be done in the RRC “language”. We therefore propose to turn the above WA into an agreement. 
Proposal 1: RAN3 to turn into an agreement the WA stating that the RAN generates the RVQoE measurement configuration in the RRC language.
Consumers of the RVQoE report
Another WA from the RAN3#113-e meeting states:
WA: gNB-CU may signal RVQoE report to gNB-DU over F1
As explained in our paper R3-213320, at least one prominent use case for RVQoE is the use of RVQoE for optimizing scheduling and link adaptation, which is under the control of the DU. We therefore propose to turn the above WA into an agreement.
Proposal 2: RAN3 to turn into an agreement the WA stating that the gNB-CU may signal RVQoE report to gNB-DU over F1.
Design of the RVQoE report
The following WAs were also made at the RAN3#113-e meeting:
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.
Using a common ID for the radio related, QoE and RVQoE measurements would greatly simplify the correlation between these measurement types, since the mapping between different IDs pertaining to the different measurement types for the same application session would be avoided. 
Regarding the encoding of the RVQoE report, providing the report inside a dedicated IE, outside the QoE report container, would significantly simplify the RVQoE report processing at the RAN nodes. Moreover, given that the introduction of RVQoE has already been agreed, it is obvious that signalling shall make it possible for the RAN node to read the RVQoE reports. 
Based on the above, we propose to turn the above two WAs into agreements.
Proposal 3: RAN3 to turn into an agreement the WA stating that the ID used to identify QoE measurements is reused for identifying the RVQoE measurements.
Proposal 4: RAN3 to turn into an agreement the WA stating that the RVQoE report is provided inside a dedicated IE, outside the QoE report container.
Dependence of RVQoE measurements on legacy QoE measurements 
One of the WAs from the RAN3#113-e meeting states:
WA: RVQoE collection can be configured only if QoE measurements are configured for the same service type.
According to the SA4 specifications, the OAM may configure the UE to collect a subset of standardized QoE metrics for the service in question. Given that the RAN node is not able to read the QoE configuration container destined to the UE, and based on the WA above, it follows that the OAM must indicate to the RAN node which RVQoE metrics the RAN node may configure the UE to collect. Based on this indication, the RAN node assembles the RVQoE configuration for the UE. The indication may be e.g. in the form of a bitmap, sent to the RAN outside the QoE configuration container.
Proposal 5: RAN3 to turn into an agreement the WA stating that RVQoE collection can be configured only if QoE measurements are configured for the same service type.
Proposal 6: The OAM indicates to the RAN node, outside the QoE configuration container, which RVQoE metrics the RAN may configure the UE to collect.
RAN3 also discussed which of the functionalities that are to be specified for the QoE measurements should also be supported for the RVQoE measurements. The corresponding WA states:
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.
In our view, the following three aspects should be prioritized:
· Activation and deactivation procedures
· These are basic functionalities.
· Multiple simultaneous QoE measurements
· The specification effort is low, as the support multiple simultaneous QoE measurements has already been agreed and the RVQoE can be piggybacked by the legacy QoE configurations.
· Alignment with radio-related measurements
· The benefits of correlation radio-related measurements and RVQoE measurements are similar to the benefits of correlating the radio-related measurements and QoE measurements. Moreover, there is no extra standardization effort on top of the mechanism for aligning the QoE measurements and the MDT measurements. As explained in paper R3-213322, all that is needed is a Session Start and Session End indications to trigger MDT measurements, where it does not matter is the application measurements to be aligned with the MDT measurements are QoE or RVQoE measurements.
Meanwhile, we think that the handling at RAN overload and per-slice RVQoE should be addressed once the basic cases are settled.
Based on the above we propose the following:
Proposal 7: RAN3 to turn into an agreement the WA stating that multiple simultaneous RVQoE measurements are supported.
Proposal 8: The alignment between radio-related measurements and RVQoE measurements is supported.
Proposal 9: RAN3 to discuss the support for per-slice RVQoE and RVQoE handling at RAN overload once the basic solution (for QoE measurements) has been defined.
RAN2 specification impact of RVQoE 
One of the agreements from the RAN3#113-e meeting states the following:
The UE is assumed to indicate to the RAN its capability with respect to providing RVQoE metrics (LS to RAN2 seems needed).
Based on the above indication, and the indication from the OAM about which QoE metrics visible to RAN are configured at the UE (as discussed in Section 2.1.4), the RAN assembles the RVQoE configuration and sends it to the UE. 
Based on the above, we conclude that the RVQoE mechanism incurs the following RAN2 RRC impacts:
· In RRC, a RVQoE capability indication from the UE (e.g. a flag indicating whether the UE supports reporting of RVQoE).
· RRC signalling support for configuration and reporting of RVQoE. 
In R3-213320 we propose the following RVQoE metrics:
· Buffer Level 
· Playout Delay for Media Startup
· Play List.
A draft LS to RAN2, including also the RVQoE metrics proposed in R3-213320, is presented in the Annex.
Proposal 10: Agree the draft LS (presented in the Annex) asking RAN2 to:
· Define in the RRC specification a UE capability indication of RVQoE support.
· Provide RRC signalling support for configuration and reporting of RVQoE, for the following RVQoE metrics:
· Buffer Level, 
· Playout Delay for Media Startup,
· Play List. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in this paper the following is proposed:
Proposal 1: RAN3 to turn into an agreement the WA stating that the RAN generates the RVQoE measurement configuration in the RRC language.
Proposal 2: RAN3 to turn into an agreement the WA stating that the gNB-CU may signal RVQoE report to gNB-DU over F1.
Proposal 3: RAN3 to turn into an agreement the WA stating that the ID used to identify QoE measurements is reused for identifying the RVQoE measurements.
Proposal 4: RAN3 to turn into an agreement the WA stating that the RVQoE report is provided inside a dedicated IE, outside the QoE report container.
Proposal 5: RAN3 to turn into an agreement the WA stating that RVQoE collection can be configured only if QoE measurements are configured for the same service type.
Proposal 6: The OAM indicates to the RAN node, outside the QoE configuration container, which RVQoE metrics the RAN may configure the UE to collect.
Proposal 7: RAN3 to turn into an agreement the WA stating that multiple simultaneous RVQoE measurements are supported.
Proposal 8: The alignment between radio-related measurements and RVQoE measurements is supported.
Proposal 9: RAN3 to discuss the support for per-slice RVQoE and RVQoE handling at RAN overload once the basic solution (for QoE measurements) has been defined.
Proposal 10: Agree the draft LS (presented in the Annex) asking RAN2 to:
· Define in the RRC specification a UE capability indication of RVQoE support.
· Provide RRC signalling support for configuration and reporting of RVQoE, for the following RVQoE metrics:
· Buffer Level, 
· Playout Delay for Media Startup,
· Play List. 
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1. Overall description:
RAN3 agreed to support the RAN visible QoE. The RVQoE mechanism incurs the following RRC impacts:
· A RVQoE capability indication from the UE (e.g. a flag indicating whether the UE supports reporting of RVQoE).
· Signalling support for configuration and reporting of RVQoE. 
Moreover, RAN3 has agreed to support RAN visible QoE metrics as listed below:
· Buffer Level, 
· Playout Delay for Media Startup,
· Play List.
The above metrics are supposed to be readable by the RAN, which means that they should be sent as explicit IEs inside the measReportApplicationLayer but outside the QoE report container. Therefore, RRC specification support from RAN2 is needed.
2. Actions:
RAN3 respectfully asks RAN2 to take the above RAN visible QoE metrics and RAN3 agreements into account and specify the corresponding RRC signalling.

3. Date of next TSG RAN WG3 meetings:
RAN3#114-e                         1st November - 11th November 2021	Online
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