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Introduction
Based on the LS in R3-224215, RAN2 has discussed RAN visible QoE and made the following agreement with regards to buffer level reporting:
· Application layer shall report the latest values of the buffer level to the AS layer.

However, on other aspects RAN2 could not reach consensus and asked RAN the below questions:
	Based on the discussions above, RAN2 has the following questions to RAN3 and SA4:
Question 1: Is a periodicity specific for buffer level measurement necessary for RVQoE? If yes, what is the motivation and what should be the configurable values? If not, what are the assumptions on how often the application layer performs the measurements of buffer level and how the buffer level list is filled?
Question 2: Should the PDU session ID(s) be provided for each RAN visible QoE report and should it be mandatory or optional in the signaling? 
Question 3: What is the motivation for specifying that RAN visible QoE reports should be sent together with the legacy QoE reports? Is the requirement that RAN visible QoE reports should be sent together with the legacy QoE reports intended for the application layer or AS layer? If for AS layer, could the reporting periodicity for RAN visible QoE reports be considered mandatory because AS layer is not aware of when the legacy QoE reports will be triggered? 
RAN2 respectfully asks RAN3 to provide feedback to the questions 1-3 above.



In the latest LS from SA4, R3-225328, SA4 answered the Question1 as following:
Answer to Question 1: In the legacy QoE configuration, there is a reporting interval which indicates how often to report the QoE metrics. Each report shall contain only the newly measured information since the previous report. Similarly, for RVQoE, there may be a specific reporting interval for RVQoE (which may be different from the reporting interval for legacy QoE configuration).
In this paper, we would like to discuss on the above questions and provide proposals accordingly.
Discussion
2.1 Buffer level measurements
As our previous contribution discussed in [4], which was submitted in last meeting and the below agreement has been reflected in Release 17 TS38.300 21.4 RAN Visible QoE measurements [1]: 
[bookmark: OLE_LINK27]RAN visible QoE measurements are configured by the gNB, where a subset of QoE metrics is reported from the UE as an explicit IE readable by the gNB. The set of available RAN visible QoE metrics is a subset of the metrics which are already configured as part of QoE measurement configuration encapsulated in the transparent container.
Observation 1: According to current R17 spec, RV QoE is just the subset of the legacy QoE. It's no additional QoE measurement requirements from RAN to application layer to perform for RAN visible QoE.
[bookmark: OLE_LINK1]Let’s check how the buffer level is measured in legacy QoE report.
As specified in TS 26.247 [2], the reporting interval of DASH services for legacy QoE is configured on a second basis, which can be treated as a reference for reporting interval for legacy QoE,
	
	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report. For each report sent, only the newly collected information since the previous report shall be reported.



10.2.6 Buffer Level
Annex D.4.5 in ISO/IEC 23009-1 [3] defines the metrics for buffer level status events.
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.
[image: ]
[bookmark: OLE_LINK5]The buffer level value is recoded in the Buffer level entry every n ms, where n is a positive integer and is assumed defined by OAM. 
The buffer level value, which is in milliseconds, indicates the playout duration for which media data of all active media components is available starting from the current playout time. The current playout time should be the t in the entry, which is the time of the measurement of the buffer level in our understanding.
[bookmark: OLE_LINK2]The more media data is buffered, the more the buffer level value will be. And the media play should be smooth, if other conditions are normal.
[bookmark: OLE_LINK8]Observation 2: In the legacy QoE report, the buffer level value is recoded in the Buffer Level entry list every n ms, where n should be the parameter defined by OAM.
In SA4 LS[6], the instance for legacy QoE reporting and buffer level is as following:
	For instance, legacy QoE reporting might be configured to be sent every 10 minutes, with buffer level measurements done every n=10000 ms, resulting in a buffer level list with 60 buffer level entries being reported.



The legacy QoE reporting and measurements are typically done on a much longer time-scale, compared with RV QoE report periodicity. In this condition, if RAN side does not know the exact value of n, it’s impossible to configure the RVQoE buffer level related parameters. 
[bookmark: OLE_LINK3]In the current R17 spec, RAN side has not any helpful information to determine which value of RV-QoE periodicity should be set. From the above description, it will be beneficial and reasonable when the RV-QoE periodicity value and the n value of buffer level value recoded in legacy QoE report are harmonized.
For example, if the RV-QoE periodicity value is set to 120ms, while the n value of buffer level value recoded in legacy QoE report is 500ms, there will be no meaningful buffer level values which could be filled in the buffer level list for RV-QoE.
Observation 3: It is beneficial for RAN to get the n value, which indicates how often in milliseconds the buffer level value is recorded in legacy QoE report. 
Proposal 1, RAN3 takes into account the buffer level recorded interval time in legacy QoE report, which is helpful to determine the value of RV-QoE periodicity value.
Proposal 2, OAM is required to explicitly signal the integer n value, which indicates how often in milliseconds the buffer level value is recorded in legacy QoE report to NG-RAN, if the proposal 1 is agreed.
On the other hand, there is another solution on the table. As SA4 LS mentioned, the legacy QoE measurement of buffer level may be done in a much longer time-scale. It could not fulfil the requirement of QoE-aware scheduling from RAN side.
If buffer level value of RV QoE could be measured and reported by UE Application layer independently, it will be much easier for RAN to configure and schedule the resources according to RVQoE value. And the UE application layer behaviour will be clear also. The drawback of this solution is the UE application layer additional burden to measure and report the values are higher than before.
[bookmark: OLE_LINK10]As we know, the solution dose not aligned with the current spec about RVQoE definition. if it’s agreed, RAN3 has to modify the current stage2 spec and discuss the potential options to address it further.
[bookmark: OLE_LINK7][bookmark: OLE_LINK9]Proposal 3, RAN3 takes the independent RVQoE buffer lever measurement and report into account as the alternative solution.
2.2 Reporting of PDU session ID(s)
RAN2’s discussion about reporting PDU session ID is as following.
	RAN2 specified that PDU session ID(s) corresponding to the service that is subject to QoE measurements can be reported by the UE along with the RAN visible QoE measurement results. According to current signaling the PDU session ID(s) are optional, but RAN2 was not certain whether from RAN3 point of view, PDU session ID(s) should be mandatory or optional in the RAN visible QoE report. 



RAN2 Question2: Should the PDU session ID(s) be provided for each RAN visible QoE report and should it be mandatory or optional in the signaling?
In our understanding, the identification ID of RAN visible QoE report can be optimized in Release 18. And we have the agreement in the last #117e meeting:
UE should include QoS flow information in the RVQoE report to RAN.
The PDU session ID is not the perfect choice for RAN-Visible QoE and real time optimization. 
What kind of ID information will be used in the exact QoS flow information, it’s still FFS. 
QoS flow ID, DRB ID, PDU session ID are under consideration.
It’s better to keep the current status without any change about the PDU session ID status in R17 spec.
Proposal 4, The PDU session ID(s) may be provided for each RAN visible QoE report and it can keep the current status, which is optional in the signalling
2.3 Reporting of RAN visible QoE measurements
RAN2’s discussion about reporting RV-QoE measurement is as following.
	Furthermore, based on the RAN3 stage 2 input to QoE the below highlighted requirement is specified in TS 38.300, sub-clause 21.4:
RAN visible QoE measurements can be reported with a reporting periodicity different from the one of regular QoE measurements. If there is no reporting periodicity defined in the RAN visible QoE configuration, RAN visible QoE reports should be sent together with the legacy QoE reports.
RAN2 noted that the RAN3 agreement was captured as:
If the reporting periodicity of RVQoE is not explicitly indicated in the RVQoE configuration, RVQoE reports can be sent together with the legacy QoE reports.



RAN2 Quetion3: What is the motivation for specifying that RAN visible QoE reports should be sent together with the legacy QoE reports? Is the requirement that RAN visible QoE reports should be sent together with the legacy QoE reports intended for the application layer or AS layer? If for AS layer, could the reporting periodicity for RAN visible QoE reports be considered mandatory because AS layer is not aware of when the legacy QoE reports will be triggered?
As we discussed in the last meeting, the RAN3 #115-e meeting had the below agreement about this topic.
If the reporting periodicity of RVQoE is not explicitly indicated in the RVQoE configuration, RVQoE reports can be sent together with the legacy QoE reports.
We think it means it is up to UE implementation whether the UE App layer sends together the QoE and RVQoE reports to the UE AS layer. The reporting periodicity should keep optional as current status.
Proposal 5, the reporting periodicity for RAN visible QoE reports could keep the current status, which is optional in the signalling.
Conclusion
Base on the above discussion, the following are proposed
[bookmark: OLE_LINK4][bookmark: OLE_LINK6]Observation 1: According to current R17 spec, RV QoE is just the subset of the legacy QoE. It's no additional QoE measurement requirements from RAN to application layer to perform for RAN visible QoE.
Observation 2: In the legacy QoE report, the buffer level value is recoded in the Buffer Level entry list every n ms, where n should be the parameter defined by OAM.
Observation 3: It is beneficial for RAN to get the n value, which indicates how often in milliseconds the buffer level value is recorded in legacy QoE report. 
Proposal 1, RAN3 takes into account the buffer level recorded interval time in legacy QoE report, which is helpful to determine the value of RV-QoE periodicity value.
Proposal 2, OAM is required to explicitly signal the integer n value, which indicates how often in milliseconds the buffer level value is recorded in legacy QoE report to NG-RAN, if the proposal 1 is agreed.
Proposal 3, RAN3 takes the independent RVQoE buffer lever measurement and report into account as the alternative solution.
Proposal 4, the PDU session ID(s) may be provided for each RAN visible QoE report and it can keep the current status, which is optional in the signalling
Proposal 5, the reporting periodicity for RAN visible QoE reports can keep the current status, which is optional in the signalling.
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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 ButferLevel (n), where nis a positive integer defined to refer to the metric in which the
buffer level i recorded every nms.




