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Introduction

This contribution provides some discussion on the left issues of RAN3#114-e and tries to depict the whole solution for RVQoE in the manner of specific procedure.
Discussion
Left issues

RAN visible QoE values

At RAN3#114-e, there was no agreement on RVQoE values and it was left to be continued. From our point of view, RAN visible QoE values should be supported and they should be calculated from a set of QoE metrics at the UE App layer, which would need collaboration with SA4. We have limited QoE metrics to be reported visible to RAN, i.e., buffer level and playout delay, based on current agreements; for the other metrics of which the benefit is insignificant as the agreed metrics, QoE values can be used by calculating a general value, e.g., from 0 to 10, or a quality representation like ‘good’, ‘poor’, etc. RAN visible QoE values. With RAN visible QoE values, more information reflecting the quality of experience can be transmitted to RAN, without putting too many measurement results into the RVQoE report, which of course can save some radio resources. 

Proposal 1: RAN visible QoE values should be supported, with the following clarification:

- Granularity: the RAN visible QoE value is calculated based on multiple metrics.

- Definition: the RAN visible QoE value is an objective/qualitative representation of QoE metrics (e.g., on a score of 0-10, poor/medium/good) 
As mentioned above, we think RAN visible QoE values should be calculated by UE APP layer, because it is APP layer that performs the QoE measurement, which means only APP layer has best vision of all the QoE metrics. SA4 can define the function or build the model for calculating QoE values. So what RAN3 needs to do is letting them know our requirement so that they can provide corresponding support. 
Proposal 2: UE APP layer should generate RAN visible QoE values. 

Proposal 3: SA4 should be liaised about the decision of RAN3 and provide corresponding specification support.

RVQoE configuration
Regarding the configuration of RVQoE, there is an agreement from last meeting as captured below:

RAN visible QoE configuration can include at least the RAN visible QoE metrics to be reported, service type and a measurement ID for the RAN visible QoE. Whether existing IEs can be reused for service type and measurement ID and the signaling design is up to RAN2

We think the items listed, i.e., RAN visible QoE metrics, service type and measurement ID, are enough for RAN to configure RAN visible QoE. No more items are needed inside the configuration.
For clarification, measurement ID is used by UE AS to identify the corresponding QoE measurement related to RVQoE, e.g., if legacy QoE reporting is paused, the related RVQoE may also be paused. Service type and RAN visible QoE metrics would be sent from UE AS to UE APP by AT command, and then UE APP can collect the corresponding QoE measurement result for the metrics of specific service type for RAN visible QoE report. 

To support multiple RVQoE, the configuration by RAN can include a list of RVQoE configuration, each configuration item in the list would include RAN visible QoE metrics, service type and a measurement ID.

Proposal 4: The RAN visible QoE configuration could include a list of configuration, each configuration item inside the list include the following:

 -measurement ID (M)

 -service type (M)

 -RAN visible QoE metrics (M)
RVQoE reporting

Regarding to the reporting of RVQoE, we have the following agreements from last meeting:
RAN3 should discuss whether the existing identified RAN visible QoE metrics (or values if agreed) justifies the need of a separate reporting periodicity for RAN visible QoE

RAN3’s decision on whether to have a different reporting periodicity for RAN visible QoE is independent of RAN2’s decision on which SRB to use for RAN visible QoE

On the issue of whether a separate reporting periodicity is needed for existing identified RAN visible metrics, i.e., buffer level and playout delay, honestly speaking, we don’t see the necessity of doing this separation. Some may hold the view that a different periodicity, probably more frequent reporting would help with RAN node to perform more timely or almost ‘real-time’ optimization. However, there seems no advantage for using buffer level to help with such kind of timely optimization. RAN node has its own measurement for buffer things, so not receiving the buffer level from RVQoE report would not be a big deal. Also, for the similar reason, playout delay is not a metric that needs to be frequently sent for RAN use. For the sake of simplicity and feasibility, we would prefer the solution that RVQoE report is sent together with legacy QoE report, i.e., with the same reporting periodicity and using SRB4.

For the second agreement captured above, we have to mention that RAN2 has replied to our LS and a further question was given on this SRB issue, as captured below.

	Issue 1: RAN2 discussed which SRB should be used to transmit RAN visible QoE measurements.  RAN2 discussed whether SRB1 can be used to transmit RAN visible QoE report, and understands SRB1 is to react to radio conditions in time, so it is not preferred to transmit RAN visible QoE report. RAN2 discussed two additional options-SRB2 or SRB4 (which is agreed for reporting application layer QoE container), and many companies were not clear about why to put higher priority on RAN visible QoE measurements. RAN2 would like RAN3 to provide more explanations about RAN visible QoE measurements usage to assist RAN2 in determination.


Considering the limited time unit we left, it is unfortunate that we don’t have much time to reply RAN2 with our clarification on why we ask this question. Our proposal is to make a decision in RAN3#114bis-e on which SRB should be used and reply RAN2 with our decision. Of course we prefer SRB4 as discussed above.

Proposal 5: RVQoE report should be transmitted together with legacy QoE reports, i.e., with the same reporting periodicity and using SRB4.
Proposal 6: Reply RAN2 with our decision on the reporting of RVQoE configuration and kindly let them know that RAN3 has selected SRB4 to transmit RVQoE report.
When it comes to the issue on whether to include any PDU/DRB/QoS flow information in RAN visible QoE report, our proposal is to include the PDU session and QoS flow information inside the RVQoE report. To be specific, the UE AS layer is aware of the PDU session and QoS flow information of the corresponding application layer session. With these information inside the RVQoE report, RAN could well know which PDU session and QoS flow this report is corresponded with, and then it can play more accurate optimization or resource reallocation. 

Proposal 7: PDU session/ QoS flow information should be included inside the RVQoE report.
Others

FFS whether to include stalling related events during an application session (e.g., number of stalling occurrences) as part of RAN visible QoE. 

If we understand right, the stalling related events are corresponded with buffer level in UE APP, e.g., if the buffer is high occupied, then the stalling events would raise accordingly, vice versa. Buffer level has already been agreed as a RAN visible QoE metric, so there is no need to introduce another kind of metric reflecting similar things, or it would be redundant, in some sense. After all, with the limited time left for R17 WI, we don’t think more metrics should be considered.
Proposal 8: Stalling related events during an application session is NOT considered as part of RAN visible QoE.

Solution for RVQoE
Based on the discussion above, we provide a complete solution for RVQoE down below, which includes the activation/configuration/reporting, and deactivation procedures. The solution also take into account the feedback from RAN2 in the reply LS [1] about the feasibility of RAN3’s requirements. 

	For RAN3 agreements, RAN2 confirms the following is feasible from RAN2 point of view.

It is feasible to configure RVQOE using explicit RRC IEs

Multiple simultaneous QoE measurements can be supported for RVQOE.  Each RVQOE measurement configuration is identified by the MeasConfigAppLayerId (or change to another generic term) corresponding to the regular QoE configuration

UE RRC layer forwards the received RVQOE configuration to the upper (application) layer, indicating the service type

RAN configures the required RVQOE metrics in the RVQOE configuration for UE to report


The detail procedures are shown in figure 1 and figure 2 below.
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Figure 1. Activation, configuration and reporting procedure

Step 0: UE sends the capability information about QoE, including RVQoE, to RAN node.

Step 1: OAM sends a list of RAN visible QoE metrics to RAN node, and if agreed, the RVQoE value target can also be included in the information sent to RAN node. 

Step 2: RAN node generates the RVQoE configuration when it needs to trigger RVQoE measurement. The RVQoE configuration includes RAN visible metrics to be reported, service type, measurement ID for RAN visible QoE, and an indication for UE to calculate and report RAN visible QoE values.

Step 3: RAN node sends the RVQoE configuration to UE AS layer via RRC message. Multiple RVQoE configuration is supported, the RRC level ID for QoE configuration can be used to identify different configurations.
Step 4: UE AS layer forwards the RVQoE configuration to UE APP layer, indicating the service type, RAN visible QoE metrics, as well as the requirement for calculating and reporting RAN visible QoE values.

Step 5: UE APP layer collects the results of RAN visible QoE metrics, and calculates the RAN visible QoE values if needed.

Step 6: UE APP layers sends the RVQoE results to UE AS layer, along with the PDU session and QoS flow information, via AT command.

Step 7: UE AS layer sends the legacy QoE report together with RVQoE report to RAN node, using SRB4.
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Figure 2. Deactivation of RVQoE

Step 1: RAN node sends an RRC message to deactivate RVQoE, which includes a list of measurement ID corresponding to legacy QoE measurement.

Step 2: UE AS sends the deactivation information to UE APP via AT command, indicating the service type of the corresponding measurement.

Step 3: UE APP stops collecting and providing the corresponding RVQoE measurement results to UE AS layer. The RVQoE measurement is deactivated. 

Proposal 9: Take the procedures above as the basic solution for RAN visible QoE.

Necessary work in other WGs
Considering the whole work of RAN visible QoE in this WI, several other WGs are related and would be required to put some enhancements for RVQoE. The related WGs and the required work are listed below as a reference, LSs might be needed to communicate with them on further work.

-RAN2: RRC enhancement for RVQoE configuration and RVQoE report; UE capability enhancement; changes on 38.331 might be needed.

-SA4: definition of RAN visible QoE values and function/model for calculating RAN visible QoE values.

-CT1: enhancement on AT command for UE AS to send configuration/release information to UE APP, and for UE APP to provide RVQoE related information to UE AS.
A draft LS has been provided in [2] based on our discussion above.
Proposal 10: Send an LS[2] to RAN2, SA4 and CT1 to let them know RAN3 progress on RVQoE, ask them to provide specification support.

Conclusion

Proposal 1: RAN visible QoE values should be supported, with the following clarification:

- Granularity: the RAN visible QoE value is calculated based on multiple metrics.

- Definition: the RAN visible QoE value is an objective/qualitative representation of QoE metrics (e.g., on a score of 0-10, poor/medium/good)

Proposal 2: UE APP layer should generate RAN visible QoE values. 

Proposal 3: SA4 should be liaised about the decision of RAN3 and provide corresponding specification support.

Proposal 4: The RAN visible QoE configuration could include a list of configuration, each configuration item inside the list include the following:

 - RAN visible QoE metrics

 - service type

 - measurement ID
Proposal 5: RVQoE report should be transmitted together with legacy QoE reports, i.e., with the same reporting periodicity and using SRB4.
Proposal 6: Reply RAN2 with our decision on the reporting of RVQoE configuration and kindly let them know that RAN3 has selected SRB4 to transmit RVQoE report.

Proposal 7: PDU session/ QoS flow information should be included inside the RVQoE report, i.e., UE APP should send the PDU session/QoS flow information to UE AS. 
Proposal 8: Stalling related events during an application session is NOT considered as part of RAN visible QoE.

Proposal 9: Take the procedures above as the basic solution for RAN visible QoE.

Proposal 10: Send an LS[2] to RAN2, SA4 and CT1 to let them know RAN3 progress on RVQoE, ask them to provide specification support.
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