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1	Introduction
RAN Visible QoE has been initially discussed at last meeting, and some progress has been made as follows,
RAN2 assumes that RAN2 is responsible to define the procedure to support RVQOE configuration and reporting, and leave the definition of RAN QoE metrics and what should be included in RVQOE configuration and report to other WGs, e.g. RAN3, SA4.
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.

As guided by the agreement, this contribution further discusses the procedure to support RVQoE configuration and reporting.
2	Discussion
The topic of RVQoE was primarily discussed in RAN3, and some progresses have been achieved. According to the latest LS sent from RAN3 regarding RVQoE [1], the agreements made by RAN3 is provided as follows, which would be beneficial to help the discussion in RAN2.
For RVQoE configuration, there was a doubt on whether NG-RAN is able to acquire which metrics could be configured for RVQoE, and RAN3 has provided the following information [1],
NG-RAN can configure RAN visible QoE for only a subset of those metrics which are already configured as part of legacy QoE configuration. 
The OAM sends a list of the available RAN visible QoE metrics to the RAN node, outside the legacy QoE configuration container.
As indicated by RAN3, NG-RAN is able to know which metrics could be configured for RVQoE by following the instructions from OAM. And it is up to RAN3 and SA5 to decide how explicit IEs for metrics are designed over NG and OAM interfaces.
Observation 1: NG-RAN is able to know which RVQoE metrics could be configured to UE.
The next question is what procedure could be used to support RVQoE configuration. As indicated in RAN3 [1],
RAN Visible QoE and legacy QoE can be configured together or separately. In case RAN visible QoE is configured separately, it can be configured only after configuring legacy QoE.
NG-RAN can release a list of RAN visible QoE configurations while not releasing the corresponding legacy QoE configurations  
If the legacy QoE configuration is released, the corresponding RAN visible QoE configuration is released as well
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
In addition, RAN2 has endorsed the latest version of RRC Running CR [2], and as indicated in [2], a new IE AppLayerMeasConfig within RRC Reconfiguration message and a new MeasurementReportAPPLayer message have been defined for legacy QoE. Since RVQoE is relevant to legacy QoE, and some basic IEs originally defined for legacy QoE such as service type and measurement ID can be reused for RVQoE, there’s no need to define new procedure/messages to support RVQoE, i.e. reusing the existing procedure for legacy QoE is enough.
Proposal 1: No need to define new procedure/message to support configuration and reporting for RVQoE. Legacy QoE and RVQoE could be configured and reported under the same framework at the RRC level.
For the introduction of RVQoE metrics, RAN3 has confirmed that [1],
Buffer level is confirmed as a RAN visible QoE metric for DASH and VR service types 
Playout delay for media startup is confirmed as a RAN visible QoE metric for DASH and VR service types
Since it was agreed by RAN3 that RVQoE mainly focuses on DASH and VR service types in R17, we have already been able to provide a basic framework of configuration and reporting to support RVQoE.
Observation 2: Buffer level and Playout delay for media start-up has been introduced as RVQoE metrics for DASH and VR service types.
As specified in TS 26.247 [3], QoE metrics of Buffer Level and Playout Delay for Media Start-up has been defined as follows,
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This metric in Table 31a indicates the waiting time that the user experiences for media start-up.
The metric is only logged at the time point when the media start-up happens.
Table 31a: Playout Delay for Media Start-up
	Key
	Type
	Description

	PlayoutDelayforMediaStartup
	Integer
	The playout delay for media start-up is measured as the time in milliseconds from the time instant of DASH player receives play-back-start trigger to the instant of media playout.
-	If the MPD has been delivered earlier before the user clicks, it may include the process time of MPD, the fetch time of some media segments which are required for media presentation, the process time of segments, and the time for media decode and render to the user.
-	If no MPD has been fetched earlier, it also needs to add the fetch time of MPD.



As indicated by TS 26.247, Buffer Level is a list of integers indicating levels of the buffer in milliseconds associated with each integer a real time t of the measurement, and a recorded periodicity of n which is a positive integer should also be pre-configured by OAM; while Playout Delay for Media Start-up is an integer measured as the time in milliseconds. 
Consequently, from the perspective of configuration, the periodicity n for Buffer Level should be additionally signalled explicitly.
On the other hand, from the perspective of reporting, a list of levels as integers for Buffer Level should be signalled explicitly, and potentially a start time of the Buffer Level measurement could be additionally signalled since in our understanding there’s no need to signal real time t every time we report the level assuming that Buffer Level will be measured consistently after the Buffer Level measurement start. While for Playout Delay for Media Start-up, the time instant of DASH player received play-back-start trigger and the delay as an integer should be signalled explicitly.
Proposal 2: The periodicity n for Buffer Level should be signalled explicitly for RVQoE configuration.
Proposal 3: A list of levels as integers for Buffer Level should be signalled explicitly for RVQoE reporting.
Proposal 4: The time when Buffer Level measurement starts could be signalled explicitly for RVQoE reporting.
Proposal 5: The time instant of DASH play received play-back-start trigger and the playout delay as integer should be signalled explicitly for RVQoE reporting.
3	Conclusion
This contribution discusses NR QoE management, and provides following proposals,
Observation 1: NG-RAN is able to know which RVQoE metrics could be configured to UE.
Proposal 1: No need to define new procedure/message to support configuration and reporting for RVQoE. Legacy QoE and RVQoE could be configured and reported under the same framework at the RRC level.
Observation 2: Buffer level and Playout delay for media start-up has been introduced as RVQoE metrics for DASH and VR service types.
Proposal 2: The periodicity n for Buffer Level should be signalled explicitly for RVQoE configuration.
Proposal 3: A list of levels as integers for Buffer Level should be signalled explicitly for RVQoE reporting.
Proposal 4: The time when Buffer Level measurement starts could be signalled explicitly for RVQoE reporting.
Proposal 5: The time instant of DASH play received play-back-start trigger and the playout delay as integer should be signalled explicitly for RVQoE reporting.
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D.4.5 Buffer level

Table D.4 defines the metric for buffer level status events. The key in Table D.4 shall be used to refer to the
metric as defined in Table D.4.

Table D.4 — List of buffer level

Key Type Description
BufferLevel List List of buffer occupancy level measurements
during playout at normal speed.
Entry Object One buffer level measurement.
t Real-Time Time of the measurement of the buffer level.
level Integer Level of the buffer in milliseconds. Indicates the

playout duration for which media data of all active
media components is available starting from the
current playout time.

The key is Buf ferLevel (n), where nis a positive integer is defined to refer to the metric in which the buffer
level is recorded every nms.




