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Introduction
At the RAN3#114bis-e meeting, the following was agreed with respect to RAN visible QoE (RVQoE):
Send LS reply to RAN2 to clarify that the usage of RAN visible QoE may require the delivery of RAN visible QoE reports while there is no consensus whether it is with higher priority than legacy QoE report, and the final decision for which SRB should be used can be made by RAN2.
No further discussion on RAN visible QoE value in R17, while whether it can be generated by UE application layer can be further discussed in future release
RAN visible QoE capability should be discussed in RAN2, this should be up to RAN2 decision.
Include PDU session ID in RVQoE report, FFS on Slice information.
For s-based QoE, RAN visible QoE metrics send from OAM need to be propagate from source node to the target node at mobility.
WA for RAN visible QoE configuration can be propagated from the source to the target node upon mobility and during context retrieval.
Target node may generate new RAN visible QoE configuration and send to UE during handover or RRC resume procedure.
Introduce a new class-2 message for QoE information transfer over F1. Stage-3 IE details can be FFS.
During handover preparation, source NG-RAN node sends to the target NG-RAN node: 
· in XnAP/NGAP IEs: available RVQoE metrics (received as part of QMC configuration);  
· (WA) in RRC container: RVQoE metrics configured at the UE
RAN visible QoE reports and legacy QoE reports can use different periodicity, the reporting periodicity can be ms120, ms240, ms480, ms640, ms1024, FFS for ms2048, FFS for (ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60).
FFS whether RAN visible QoE reporting should not be paused at overload.
FFS whether to introduce user consent mechanism for RAN visible QoE metrics, similar as in MDT 
In this paper we discuss the way forward with respect to the above agreements, TBCs and FFSs. A draft reply LS to RAN2 is provided in the Annex.
Discussion
In the following, we discuss the remaining issues related to RVQoE.
The reporting of Playout Delay for Media Startup
In our understanding:
· Playout Delay for Media Startup as a RVQoE metric is reported only once per session – this is because media startup happens only once per session.
· Given that RVQoE reporting periodicity may be smaller than the Playout Delay for Media Startup measured for the session, the RVQoE report containing the Playout Delay for Media Startup may not be the first RVQoE report delivered during the session.
Proposal 1: RAN3 to agree that:
· Playout Delay for Media Startup as an RVQoE metric is reported only once per session.
· The RVQoE report containing the Playout Delay for Media Startup may not be the first RVQoE report delivered during the session.
The reporting of Buffer Level
The TS 26.247 refers to the ISO/IEC 23009-1:2014 specification for the definition of Buffer Level. The corresponding excerpt from ISO/IEC 23009-1:2014 is shown below:
[image: ] 
As shown in the excerpt, the Buffer Level is reported as a list of measurements, where each measurement is taken once per n ms. This means that, given the periodicities for RVQoE reporting agreed at the RAN3#114bis-e meeting, in theory, the number of items in the Buffer Level measurements list in a single RVQoE report may be large, even for shortest reporting periodicities. This would increase the signalling overhead and may be difficult for the RAN to process on the fly and it is questionable if it brings any additional value to the RAN. Hence, we think that Buffer Level in an RVQoE report should be reported as a single value and that this single value should be the latest measured Buffer Level value.
Proposal 2: In RAN visible QoE reports, the Buffer Level is reported as a single value, i.e., the last measured value of the Buffer Level. 

RVQoE handling at mobility
At the RAN3#114bis-e meeting, the following TBCs and agreements related to mobility support for RVQoE were captured:
For s-based QoE, RAN visible QoE metrics send from OAM need to be propagate from source node to the target node at mobility.
During handover preparation, source NG-RAN node sends to the target NG-RAN node: 
· in XnAP/NGAP IEs: available RVQoE metrics (received as part of QMC configuration);  
· (WA) in RRC container: RVQoE metrics configured at the UE
WA for RAN visible QoE configuration can be propagated from the source to the target node upon mobility and during context retrieval.
In our understanding, the first TBC is redundant, given the above RAN3#114bis-e agreement that the source sends to the target the available RVQoE metrics via XnAP/NGAP IEs. The agreement, however, needs three further adjustments:
· The agreement needs to include UE context retrieval for RRC resume and connection re-establishment as well.
· The WA that the source sends to target in an RRC container the RVQoE metrics configured at the UE needs to be extended to the entire RVQoE configuration, including the configured RVQoE reporting periodicity. We think that it is a likely scenario that the target node would like to reuse the RVQoE configuration of the source RAN node, in which case the UE does not need to be reconfigured.
· The WA should be confirmed.
Proposal 3: During Xn- and NG-based handover preparation and UE context retrieval over Xn, the source node sends to the target node the RAN visible QoE configuration, including the RVQoE metrics configured at the UE, and the RAN visible QoE reporting periodicity.
Proposal 4: The RAN visible QoE configuration is sent:
· During Xn-based handover preparation and UE context retrieval: inside the RRC Context IE in the HANDOVER REQUEST message.
· During NG-based handover preparation: inside the Source to Target Transparent Container IE in the HANDOVER REQUIRED and HANDOVER REQUEST messages.
· During (Xn based) UE context retrieval: inside the RRC Context IE (which in turn is included in the UE Context Information – Retrieve UE Context Response IE) in the RETRIEVE UE CONTEXT RESPONSE message.

RVQoE reporting periodicities
The following was agreed at the RAN3#114bis-e meeting:
RAN visible QoE reports and legacy QoE reports can use different periodicity, the reporting periodicity can be ms120, ms240, ms480, ms640, ms1024, FFS for ms2048, FFS for (ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60).
In our view, the FFS-labelled periodicities should also be agreed.  RAN3 has agreed that the alignment of RVQoE and MDT measurements is based on the alignment solution for the legacy QoE. In that respect, ideally, the MDT and RVQoE measurements should be possible to collect with the same periodicity. This can be achieved by, e.g., enabling the UE to report the RVQoE as often as MDT measurements. 
Observation: For better alignment, it should be possible to collect and report the MDT and RVQoE measurements with the same periodicity.
For example, if M6 MDT measurements (i.e., packet delay measurements) are configured, the RAN node receives in the M6 Configuration IE over NGAP an M6 Report Interval with periodicities shown in the below excerpt from TS 38.473. 

9.3.1.174	M6 Configuration
This IE defines the parameters for M6 measurement collection.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	M6 Report Interval
	M
	
	ENUMERATED (ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, …)
	


Based on the above, we propose to specify the reporting interval for RVQoE metrics aligned with the minimum reporting interval used for the MDT measurements. Moreover, we notice that M1 and M5 periodicities are a subset of M6 reporting periodicities. Finally, we think that the maximum interval for M7 measurements, i.e., 60 minutes, should also be supported.
Proposal 5: RAN3 to agree the following additional RAN visible QoE reporting periodicities: ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
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. 
Proposal 6: 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. 

Pausing of RVQoE reporting at overload
A WA from the RAN3#114-e and a TBC from the RAN3#114bis-e meeting state the following:
WA: If the legacy QoE configuration is paused/resumed, the corresponding RVQOE configuration is paused/resumed as well
FFS whether RAN visible QoE reporting should not be paused at overload.
Moreover, RAN2 concluded that “RAN2 can wait for RAN3 progresses on whether RAN visible QoE should also be paused or if it is only regular QoE reports.”. (Reference: Proposal 5 in the RAN2 open issue list, R2-2202043.)
We think that it can be motivated that pausing of RVQoE reporting is not needed, for at least the following reasons:
· The QoE measurements are performed regardless of whether the reporting is paused, and RVQoE report can be provided to RAN to monitor the user experience during overload, which is a highly interesting use case for RVQoE.
· RVQoE reporting during the overload can help the RAN take decisions that may lead to a faster resolution of overload.
· Given the limited size of RVQoE reports, pausing the RVQoE may not be required, as it is not expected to significantly contribute to the overload.
On the other hand, it can also be motivated that pausing of RVQoE reporting can be beneficial. The rationale for allowing pausing of RVQoE reporting would be that during an overload situation, the RAN may want to stop all transmissions it can do without.
Hence, since both pausing and not pausing RVQoE reporting in situations of overload or high load can be motivated with relevant arguments, we think it is best to leave this choice to operator preferences. Hence, pausing and resuming of QoE reporting and RVQoE reporting respectively should be independent of each other. This is easily achieved by having separate pause/resume indications for QoE reporting and RVQoE reporting.
Proposal 7: Regular QoE reporting and the corresponding RVQoE reporting can be paused and resumed independently of each other, e.g., using separate pause/resume indications for regular QoE reporting and RVQoE reporting, respectively.

The reply to RAN2 LS in R3-221672
RAN2 requested RAN3 feedback on several assumptions taken by RAN2 related to RVQoE metric reporting. Our view is provided below.
· Assumption 1a: RAN2 specifies the maximum number of buffer level entries (ASN.1 value) for each buffer level metric report in one reporting message. 
· E///: as explained in section 2.2, in each RVQoE report, only a single value of Buffer Level (the latest measured value) should be included, rather than a list of values measured since the sending of the previous RVQoE report. Including a list of values in an RVQoE report would cost additional overhead and processing without bringing any additional value to the RAN. 
· Assumption 1c: It is UE implementation on which buffer level entries should be reported for each buffer level metric report when the received number of buffer level entries exceeds the maximum number.
· E///: This assumption should be modified. It should rather say that the UE should use the latest value.
· Assumption 2a: The time parameter “t” is not reported for each buffer level entry.
· E///: OK. The timestamp need not be reported as a part of RVQoE Buffer Level metric, given that the RVQoE reports should be delivered at predefined intervals.
· Assumption 2b: It is expected that application layer does not send parameter “t” to AS layer.
· E///: OK, same principle as for Assumption 2a.
· Assumption 3: Taking the granularity 10ms for level value as baseline, i.e. integer value 1 corresponds to 10ms, value 2 corresponds to 20ms, and so on.
· E///: OK.
· Assumption 4a: Taking the maximum value of 5min as baseline for level value range.
· E///: OK, but it should be interpreted as “5 minutes or longer”.
· Assumption 4b: UE sets the value to 5min if the received level value is more than 5min.
· E///: OK same principle as for Assumption 4a.
· Assumption 5: Taking the maximum value 30 seconds as baseline for playout delay for media startup value range. 
· E///: OK, but it should be interpreted as “30 seconds or longer”.
· Assumption 6: Taking the granularity 1ms as baseline for playout delay, i.e. integer value 1 corresponds to 1ms, value 2 corresponds to 2ms, and so on.
· E///: OK.
Proposal 8: RAN3 to state the following in the reply to RAN2 LS in R3-221672:
· RAN3 approves the RAN2 Assumptions 2a, 2b, 3, 4a, 4b, 5 and 6, with the clarification on Assumption 5 that the largest value in the range, i.e. 30 seconds, should be used for all values greater than or equal to 30 seconds.
· With respect to the Assumption 1a, RAN3 thinks that only a single Buffer Level value (the latest measured value) should be reported in each RVQoE report, rather than a list of values.
· RAN3 thinks that the Assumption 1c should be modified. It should rather say that it is up to UE implementation how to calculate the single Buffer Level value from the set of buffer level measurements taken since the sending of the last RVQoE report.

The proposals relevant for RAN2 work are included in a draft LS reply to RAN2, provided in the Annex. 
Proposal 9: Agree the draft reply LS to RAN2 provided in the Annex.
Conclusion
In this paper, the following is observed and proposed:
Proposal 1: RAN3 to agree that:
· Playout Delay for Media Startup as an RVQoE metric is reported only once per session.
· The RVQoE report containing the Playout Delay for Media Startup may not be the first RVQoE report delivered during the session.
Proposal 2: In RAN visible QoE reports, the Buffer Level is reported as a single value, i.e., the last measured value of the Buffer Level. 
Proposal 3: During Xn- and NG-based handover preparation and UE context retrieval over Xn, the source node sends to the target node the RAN visible QoE configuration, including the RVQoE metrics configured at the UE, and the RAN visible QoE reporting periodicity.
Proposal 4: The RAN visible QoE configuration is sent:
· During Xn-based handover preparation and UE context retrieval: inside the RRC Context IE in the HANDOVER REQUEST message.
· During NG-based handover preparation: inside the Source to Target Transparent Container IE in the HANDOVER REQUIRED and HANDOVER REQUEST messages.
· During (Xn based) UE context retrieval: inside the RRC Context IE (which in turn is included in the UE Context Information – Retrieve UE Context Response IE) in the RETRIEVE UE CONTEXT RESPONSE message.
Proposal 5: RAN3 to agree the following additional RAN visible QoE reporting periodicities: ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
Proposal 6: 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. 
Proposal 7: Regular QoE reporting and the corresponding RVQoE reporting can be paused and resumed independently of each other, e.g., using separate pause/resume indications for regular QoE reporting and RVQoE reporting, respectively.
Proposal 8: RAN3 to state the following in the reply to RAN2 LS in R3-221672:
· RAN3 approves the RAN2 Assumptions 2a, 2b, 3, 4a, 4b, 5 and 6, with the clarification on Assumption 5 that the largest value in the range, i.e. 30 seconds, should be used for all values greater than or equal to 30 seconds.
· With respect to the Assumption 1a, RAN3 thinks that only a single Buffer Level value (the latest measured value) should be reported in each RVQoE report, rather than a list of values.
· RAN3 thinks that the Assumption 1c should be modified. It should rather say that it is up to UE implementation how to calculate the single Buffer Level value from the set of buffer level measurements taken since the sending of the last RVQoE report.
Proposal 9: Agree the draft reply LS to RAN2 provided in the Annex.
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1. Overall description:
RAN3 discussed Issue 2 and concluded the following:
· RAN3 approves the RAN2 Assumptions 2a, 2b, 3, 4a, 4b, 5 and 6.
· With respect to the Assumption 1a, RAN3 thinks that only a single Buffer Level value should be reported in each RVQoE report, rather than a list of values.
· RAN3 thinks that the Assumption 1c should be modified. It should rather say that the UE should report the latest measured value of Buffer Level.
In addition, RAN3 has agreed the following:
The following additional RAN visible QoE reporting periodicities: ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
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. 
2. Actions:
RAN3 respectfully asks RAN2 to take the above RAN3 views into account provide the necessary RRC signalling support.

3. Date of next TSG RAN WG3 meetings:
RAN3#116-e                         16th - 27th May 2022		Online
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D.4.5 Buffer level

ISO/IEC 23009-1:2014(E)

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 BufferLevel (n), where n is a positive integer is defined to refer to the metric in which the buffer

level s recorded every n ms.





