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Introduction
At the RAN3#114-e meeting, the following was agreed with respect to RAN visible QoE (RVQoE):
RVQoE metrics
Interaction latency or comparable quality viewport switching latency metric is NOT considered as a RAN visible QoE metric in Rel-17
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
RVQoE configuration
In split gNB architecture, gNB-CU should generate the RAN visible QoE configuration.
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
There is no need to consider Start Time, Duration and Sample Percentage in the RAN Visible QoE configuration in Rel-17
RVQoE reporting
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
Send an LS to SA4 checking the feasibility of supporting a different reporting periodicity for RAN visible QoE metrics, from the application perspective.
Misc proposals
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.
The details of alignment between radio-related measurements and RVQoE measurements can be discussed in RAN3#114-bis-e.
Introduce a new class-1 message for QoE information transfer over F1. Stage-3 IE details can be FFS.
WA: If the legacy QoE configuration is paused/resumed, the corresponding RVQOE configuration is paused/resumed as well 
WA: Include PDU or QoS related information in RVQoE report
Liaison statements
Send an LS to SA4/CT1 informing about our agreements on RAN visible QoE metrics requesting them to provide the necessary specification support.
In this paper we discuss the way forward with respect to the above agreements and FFSs. Draft LSs to RAN2, SA4 and CT1 are presented in Annex A, Annex B and Annex C, respectively.
Discussion
In the following, we discuss the remaining issues related to RVQoE.
The way forward on RVQoE metrics
Now that RAN3 has agreed Buffer Level and Playout Delay for Media Startup as RVQoE metrics, RAN2 needs to specify the RRC signalling for RVQoE report. However, RAN2 seems to require additional information from RAN3 to specify the above. RAN2 needs RAN3’s guidance on several issues.
Issue 1: The unit and range 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:
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As shown in the excerpt, Buffer Level consists of a timestamp t, indicating the time when the measurement was taken, and the level, which indicates the measurement itself, i.e., the level of the buffer. The level format in the legacy XML report file is a 32-bit unsigned integer. The reason for such a large value is that certain clients buffer as much of the content as possible in the first few minutes - even the entire video, if the speed of their connection allows it. On the other hand, some clients may not do excessive buffering, given that a user may watch only a small part of the video (e.g., before switching to another video), in which case both the server bandwidth and user’s data plan would go to waste.
In case of legacy Buffer Level metric, the measurement results are typically delivered in the form of a long measurement vector, covering 10 minutes of measurements or so. In our view, 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, at a periodicity different than the legacy periodicities.
With respect to the maximum value of Buffer Level RVQoE metrics, we think that the format of its legacy QoE version should be followed, i.e., a 32-bit unsigned integer.
Proposal 1: The Buffer Level RVQoE metric is reported in the 32-bit unsigned integer format.
Issue 2: 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.
· Given that, at long startup delays, the user may typically give up after a couple of tens of seconds, we think that the Playout Delay for Media Startup should be reported in milliseconds and have a maximum value of 30 seconds.
Proposal 2: RAN3 to agree that:
· Playout Delay for Media Startup as a 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 Playout Delay for Media Startup is reported in milliseconds and has a maximum value of 30 seconds.
RVQoE measurement configuration
At the RAN3#114-e meeting, the following agreements and an FFS with respect to the content of RVQoE configuration were captured:
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
There is no need to consider Start Time, Duration and Sample Percentage in the RAN Visible QoE configuration in Rel-17
In addition, the RVQoE reporting periodicity should be considered for RVQoE configuration, in addition to the three agreed at RAN3#114-e, since the timescale of adjustments based on RVQoE and legacy QoE may be quite different. This means that the RAN should be able to set the RVQoE reporting periodicity. 
Proposal 3: The RVQoE reporting periodicity is included in the RVQoE configuration. This periodicity may be different than the one configured for the corresponding legacy QoE measurements.
RVQoE handling at mobility
At the RAN3#114-e, the following FFS was captured:
FFS whether the RAN visible QoE configuration can be propagated from the source to target node upon mobility and during context retrieval. 
In our view, the RVQoE configuration should be propagated from the source to target node. Each RAN node can, in principle, assemble a different RVQoE configuration to a UE. However, if source RAN node and target RAN node use the same RVQoE configuration, the UE does not need to be reconfigured and the source RAN can receive RVQoE reports received at the target RAN node “post-mobility”. Passing the RVQoE configuration to the target would enable the handover performance evaluation, which we think is one of the major use cases for RVQoE. For example, buffer level information can be useful to a gNB-CU or gNB for optimizing mobility decisions (e.g., the selection of handover type between legacy handover, DAPS handover or Conditional handover). We believe the closer this information is to the actual mobility events, the more relevant this information will be. In other words, it would be beneficial to measure the RVQoE in a short time span before and after the handover instant, rather than in a longer time period before and after the handover.
A possible solution could be:
1. As part of handover preparation, the source RAN node sends to the target RAN node its RVQoE configuration. This does not incur any RAN3 impact since the RRCReconfiguration message can be used (handoverPreparationInformation).
2. As part of handover preparation, the source RAN also requests the target RAN to send RVQoE report “post-handover” (e.g., the first RVQoE report after handover). This request is explicitly indicated over XnAP.
3. Target RAN sends to source RAN the “post-handover” RVQoE report once received. 
Before the last step, the target RAN may decide to not send any post-handover report, for example because the RVQoE configurations used by the two nodes are different.
Proposal 4: RAN3 to agree that:
· The target/new RAN node may assemble a different RVQoE configuration.
· RVQoE configuration can be propagated via Xn from the source to target node upon mobility in RRC_CONNECTED and during context retrieval upon resumption from RRC_INACTIVE. 
Proposal 5: RAN3 to agree that:
· The source RAN node can request to target RAN node to send a “post-handover” RVQoE report. 
· The RVQoE report containing the Buffer level RVQoE metric can be signalled from the target to the source node after a successful handover inside the HANDOVER SUCCESS XnAP message.
PDU session information in the RVQoE report
One of the WAs reached at RAN3#114-e states:
WA: Include PDU or QoS related information in RVQoE report
Given that the Application layer is the one providing the RVQoE report, before proceeding with the discussion, it needs to be clarified if the Application layer can be aware of PDU Session ID or QoS flow related information. In case this is not feasible as of today, it should be discussed whether enabling such awareness raises any concerns (e.g., from security point of view). Another issue to be discussed would be whether the UE AS needs to be aware of the mapping between an application session pertaining to the QoE reference, and a PDU Session. Given the limited amount of time in Rel-17, we propose to discuss this topic in Rel-18.
Proposal 6: Postpone the discussion on inclusion of PDU or QoS related information in RVQoE report in Rel-18.
Other issues
The following agreement from RAN3#114-e meeting needs a slight correction:
Introduce a new class-1 message for QoE information transfer over F1. Stage-3 IE details can be FFS.
In our view, the above agreement should say “class-2”, instead of “class-1”, given that the information transfer in this case is unidirectional, i.e., from the CU to the DU.
Proposal 7: Replace “class-1” with “class-2” in the following RAN3#114-e agreement: “Introduce a new class-1 message for QoE information transfer over F1. Stage-3 IE details can be FFS.”
A WA from RAN3#114-e states the following:
WA: If the legacy QoE configuration is paused/resumed, the corresponding RVQOE configuration is paused/resumed as well
We think that pausing RVQoE is not needed. The QoE measurements are performed even during the pause, and RVQoE report can be provided to RAN to monitor the user experience during 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.
Proposal 8: If the legacy QoE reporting is paused/resumed, the corresponding RVQoE reporting need not be paused/resumed.
RAN2 specification impact of RVQoE 
One of the agreements from the RAN3#112-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 RVQoE metrics are configured at the UE (as discussed in Section 2.1), the RAN assembles the RVQoE configuration and sends it to the UE. 
Based on the above, the previous agreements and the discussion about UE RVQoE capability indication in R3-220168, we propose that RAN2 should be liaised to consider and support the following in their work:
· The RVQoE reports and legacy QoE reports may be delivered in separate messages and at different periodicities.
· In RRC, a RVQoE capability indication from the UE is needed, for the following RVQoE metrics for DASH streaming and VR services:
· Playout Delay for Media Start-Up.
· Buffer Level.
· RRC signalling support for configuration of RVQoE is needed, where the configuration contains the following parameters:
· RVQoE metrics to be collected.
· Reporting interval for periodic reporting, where the set of possible periodicities includes the M1, M5, M6 and a part of M7 MDT measurement periodicities: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
· Measurement ID.
· Service type.
· RRC signalling support for reporting of RVQoE is needed.
· Slice identifier in the RVQoE report on Uu.
Proposal 9: Agree the draft LS to RAN2 presented in Annex A with the following asking RAN2 to specify the following:
· In RRC, a RVQoE capability indication from the UE, for the following RVQoE metrics for DASH streaming and VR services:
· Playout Delay for Media Start-Up.
· Buffer Level.
· RRC signalling support for configuration of RVQoE, where the configuration contains the following parameters:
· RVQoE metrics to be collected.
· (If agreed) Reporting interval for periodic reporting, with the following periodicities for the reporting of RVQoE: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
· Measurement ID.
· Service type.
· RRC signalling for reporting of RVQoE.
· Slice identifier in the RVQoE report on Uu.
SA4 specification impact of RVQoE
Based on the above proposals and previous agreements (“Send an LS to SA4/CT1 informing about our agreements on RAN visible QoE metrics requesting them to provide the necessary specification support.” from RAN3#114-e), SA4 needs to be liaised to provide specification support for the following:
· Definition and reporting of RVQoE metrics generated by the UE Application layer for DASH and VR service types:
· Buffer Level (as defined in TS 26.247).
· Playout Delay for Media Startup (as defined in TS 26.247).
· The RVQoE metrics are supposed to be readable by the RAN, which means that they should be sent as explicit IEs outside the QoE report container. 
· (If agreed) A definition of separate periodicity for the reporting of RVQoE and legacy QoE, with the following periodicities for the reporting of RVQoE: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
Proposal 10: Agree the draft LS to SA4 presented in Annex B with the following asking SA4 to specify the following:
· Definition and reporting of RVQoE metrics generated by the UE Application layer for DASH and VR service types:
· Buffer Level (as defined in TS 26.247).
· Playout Delay for Media Startup (as defined in TS 26.247).
· The RVQoE metrics are supposed to be readable by the RAN, which means that they should be sent as explicit IEs outside the QoE report container. 
· (If agreed) A definition of separate periodicity for the reporting of RVQoE and legacy QoE, with the following periodicities for the reporting of RVQoE: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
CT1 specification impact of RVQoE
Based on the above proposals and previous agreements (“Send an LS to SA4/CT1 informing about our agreements on RAN visible QoE metrics requesting them to provide the necessary specification support.” from RAN3#114-e), CT1 needs to be liaised to provide the AT commands for sending the RVQoE configuration and RVQoE reports between the UE’s Application layer and AS layer.
Proposal 11: Agree the draft LS to CT1 presented in Annex C, asking CT1 to provide the AT commands for sending the RVQoE configurations and RVQoE reports between the UE Application layer and the UE AS layer.
Conclusion
In this paper, the following is proposed:
Proposal 1: The Buffer Level RVQoE metric is reported in the 32-bit unsigned integer format.
Proposal 2: RAN3 to agree that:
· Playout Delay for Media Startup as a 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 Playout Delay for Media Startup is reported in milliseconds and has a maximum value of 30 seconds.
Proposal 3: The RVQoE reporting periodicity is included in the RVQoE configuration. This periodicity may be different than the one configured for the corresponding legacy QoE measurements.
Proposal 4: RAN3 to agree that:
· The target/new RAN node may assemble a different RVQoE configuration.
· RVQoE configuration can be propagated via Xn from the source to target node upon mobility in RRC_CONNECTED and during context retrieval upon resumption from RRC_INACTIVE. 
Proposal 5: RAN3 to agree that:
· The source RAN node can request to target RAN node to send a “post-handover” RVQoE report. 
· The RVQoE report containing the Buffer level RVQoE metric can be signalled from the target to the source node after a successful handover inside the HANDOVER SUCCESS XnAP message.
Proposal 6: Postpone the discussion on inclusion of PDU or QoS related information in RVQoE report in Rel-18.
Proposal 7: Replace “class-1” with “class-2” in the following RAN3#114-e agreement: “Introduce a new class-1 message for QoE information transfer over F1. Stage-3 IE details can be FFS.”
Proposal 8: If the legacy QoE reporting is paused/resumed, the corresponding RVQoE reporting need not be paused/resumed.
Proposal 9: Agree the draft LS to RAN2 presented in Annex A with the following asking RAN2 to specify the following:
· In RRC, a RVQoE capability indication from the UE, for the following RVQoE metrics for DASH streaming and VR services:
· Playout Delay for Media Start-Up.
· Buffer Level.
· RRC signalling support for configuration of RVQoE, where the configuration contains the following parameters:
· RVQoE metrics to be collected.
· (If agreed) Reporting interval for periodic reporting, with the following periodicities for the reporting of RVQoE: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
· Measurement ID.
· Service type.
· RRC signalling for reporting of RVQoE.
· Slice identifier in the RVQoE report on Uu.
Proposal 10: Agree the draft LS to SA4 presented in Annex B with the following asking SA4 to specify the following:
· Definition and reporting of RVQoE metrics generated by the UE Application layer for DASH and VR service types:
· Buffer Level (as defined in TS 26.247).
· Playout Delay for Media Startup (as defined in TS 26.247).
· The RVQoE metrics are supposed to be readable by the RAN, which means that they should be sent as explicit IEs outside the QoE report container. 
· (If agreed) A definition of separate periodicity for the reporting of RVQoE and legacy QoE, with the following periodicities for the reporting of RVQoE: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
Proposal 11: Agree the draft LS to CT1 presented in Annex C, asking CT1 to provide the AT commands for sending the RVQoE configurations and RVQoE reports between the UE Application layer and the UE AS layer.
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1. Overall description:
RAN3 agreed to support the RAN visible QoE, where RAN visible QoE and legacy QoE reports can be delivered in different messages at different periodicities.
. The RRC impact is as follows:
· In RRC, a RAN visible QoE capability indication from the UE, for the following RAN visible QoE metrics for DASH streaming and VR services:
· Playout Delay for Media Start-Up.
· Buffer Level.
· RRC signalling for configuration of RAN visible QoE, where the configuration contains the following parameters:
· RAN visible QoE metrics to be collected.
· Reporting interval for periodic reporting, where the set of possible periodicities includes the M1, M5, M6 and a part of M7 MDT measurement periodicities: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60.
· Measurement ID.
· Service type.
· RRC signalling for reporting of RAN visible QoE.
· Slice identifier in the RVQoE report on Uu.
The RAN visible QoE 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. 

2. Actions:
RAN3 respectfully asks RAN2 to take the above RAN3 agreements into account provide the necessary RRC signalling support.

3. Date of next TSG RAN WG3 meetings:
RAN3#114bis-e                         17th - 26th January 2022		Online
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Title:	 [Draft] Support for RAN Visible QoE
Response to:	-
Release:	Rel-17
Study Item:	NR_QOE
Source:	Ericsson [To be RAN3]
To:	SA4
Cc:	-
Contact Person:	
	Name: 		Filip Barac
E-mail Address:	filip.barac@ericsson.com
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1. Overall description:
RAN3 has agreed to support the following RAN visible QoE metrics generated by the UE Application layer for DASH and VR service types:
· Buffer Level (as defined in TS 26.247)
· Playout Delay for Media Startup (as defined in TS 26.247)
The RAN visible QoE metrics are supposed to be readable by the RAN, which means that they should be sent as explicit IEs outside the QoE report container. 
RAN3 has also agreed to support a separate periodicity for the reporting of RAN visible QoE compared to the one configured for reporting application layer QoE metrics (e.g., reportinginterval in TS 26.247). The following periodicities should be supported for the reporting of RAN visible QoE: ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, min60. The reporting periodicity for RAN visible QoE metrics is configured by the RAN and conveyed to the application via AT commands. 

2. Actions:
To 3GPP SA4
ACTION: 
RAN3 respectfully asks SA4 to take the RAN3 agreements into account and provide the necessary specification support.

3. Date of next TSG RAN WG3 meeting:
RAN3#114bis-e                         January 17th  - 26th  2022		Online
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1. Overall description:
In the legacy QoE management framework (defined for UTRA and E-UTRA), the QoE measurement configuration and the QoE measurement report are delivered from the network to the UE and from the UE to the network, respectively, inside containers (i.e., XML files) whose contents are not visible to the RAN. CT1 has, in the specification TS 27.007, defined the AT commands +CAPPLEVMC and +CAPPLEVMR for delivering the QoE configuration and report containers between the UE AS and the UE Application layer.
In the Rel-17 RAN2/3 Work Item on “NR QoE management and optimizations for diverse services”, RAN3 agreed to support the concept RAN visible QoE measurements, where:
· The RAN assembles a RAN visible QoE measurement configuration and delivers it to the UE AS, which then delivers it to the UE Application layer.
· The UE Application layer delivers the RAN visible QoE measurement report to the UE AS, which delivers it to the RAN. The RAN can use the corresponding reports for various types of optimizations. 
To enable RAN visible QoE measurements, the RAN visible QoE measurement configuration and RAN visible QoE report need to be delivered between the UE AS and the UE Application layer separately from the XML files containing the legacy QoE measurement configuration and legacy QoE measurement report, either as a separate field in the existing AT commands or in newly defined commands.

2. Actions:
To 3GPP CT1: 
Given that it is necessary to deliver the RAN visible QoE configuration and report between the UE AS and the UE Application layer, RAN3 respectfully asks CT1 to specify the corresponding AT commands.

3. Date of next TSG RAN WG3 meeting:
RAN3#114bis-e                         January 17th  - 26th  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.





