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1. Introduction
There is an LS from RAN2 regarding questions on RAN visible QoE, where RAN3 has discussed in RAN3 #117-e, with some remaining issues kept open. In addition, SA4 has also provided their views. In this contribution, we further analyse the remaining issues and provide our views from the perspective of RAN3.
2. Discussion
[bookmark: _Toc57376961]In the received LS [1], a couple of questions related to RAN visible QoE are presented, which will be analyzed one by one. First of all, RAN2 asks RAN3’s opinion regarding buffer level measurements as copied below. 
	1. Buffer level measurements
RAN2 has discussed the request from SA4 in the feedback received in the reply LS S4-220239.
· Assumption 1a: RAN2 specifies the maximum number of buffer level entries (ASN.1 value) for each buffer level metric report in one reporting message.
1. [Feedback]: SA4 agrees with the above expectation on Application layer reporting behavior and AS layer can limit the maximum number in one reporting message. However, SA4 notes that RAN2 also need to specify how often buffer level measurements shall be done.
SA4 asks RAN2 to specify how often buffer level measurements shall be done. RAN2 has specified a list of buffer level entries and reporting periodicity for RAN visible QoE, but not a periodicity specific for buffer level measurements.

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?


Also SA4 has expressed their views in [2], as shown below:
	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). 
[bookmark: _Hlk112140921][bookmark: _Hlk112145025]Both legacy QoE reports and RVQoE reports may contain a list of buffer level measurements (up to max eight entries for RVQoE). For legacy QoE measurements the interval between adding a new buffer level measurement to the list is specified by the key "n", see the red-marked part of the description below (copied from ISO/IEC 23009-1, which TS 26.247 refers to for buffer level reporting). 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.
[image: ]
However, for RVQoE there is currently no specification on how often the application layer needs to measure the buffer level. Note that even if buffer level measurement is already configured by the legacy QoE reporting, it is likely not relevant to re-use the same measurement interval (the "n" value) for the RVQoE buffer level measurements, as the legacy QoE reporting and measurements are typically done on a much longer time-scale.
There are several possible options for how to handle this, and the application layer needs to know what to do. For instance, the buffer level measurement interval could relate to the reporting interval. In such a case the application layer could do eight equally-divided buffer level measurements to fill the eight entries in one RVQoE report. So if the RVQoE reporting interval is configured as 640 ms, there will be 80 ms between each buffer level measurement. 
Alternatively, RAN2/3 could also add a new configuration parameter (similar to "n") which specifies a fixed measurement interval. In such a case the application layer will fill the buffer level list accordingly (and disregard the oldest values in case more than eight measurements are done during one reporting interval). 
Anyway, from SA4’s perspective, how the application layer shall handle the periodicity for buffer level measurement for RVQoE must be clearly specified.
Note that with the relatively short reporting intervals for RVQoE (from 120 ms up to 1024 ms), the relevance of making many buffer level measurements during one reporting interval is not obvious. However, that depends on the RVQoE requirements and intended usage of these RVQoE reports, and SA4 defers to RAN3 to making such determination/decision and inform us of the associated reasons.



Furthermore, the agreements and open issues related to this question are:
Inform RAN2 that the RAN3 agreements imply that the indication of separate periodicity for RVQoE should be optional in RRC signalling.
Inform RAN2 that the application layer fills the RVQoE buffer level list in the same manner as specified for the RVQoE buffer list on the AS layer, i.e., as specified in clause 5.7.16.2 of TS 38.331.
Discuss whether there is a need to inform the RAN about the recording periodicity for buffer level QoE measurements.
In our opinion, a periodicity specific for buffer level measurement for RAN visible QoE is not needed. Buffer level is one of the QoE metrics that is collected in a RAN visible way, where the measurement periodicity is decided by OAM and included within the configuration container. RAN or UE should not impact the QoE measurement behavior, no matter it is a legacy QoE metric or a RAN visible QoE metric. Introducing a periodicity specific for buffer level measurement, however, increases the burden of UE application layer, which is forced to carry extra measurement jobs.  
The ‘to be continue’ issue relates to the scenario that the RAN visible QoE has a reporting periodicity smaller than the measurement periodicity. We acknowledge, though the mechanism still works by reporting replicated value to NW, it is not desired and wastes radio resources. Therefore, the approach raised by some companies in the last meeting that OAM communicate the ‘n’ value to gNB seems beneficial. By knowing the measurement interval, RAN can correspondingly configure the reporting periodicity which is not smaller than the recording periodicity. 
Regarding the question on how the buffer level list is filled, we can just inform RAN2 with the agreement we achieved last time, which is the application layer fills the RVQoE buffer level list in the same manner as specified for the RVQoE buffer list on the AS layer, i.e., as specified in clause 5.7.16.2 of TS 38.331.
Proposal 1: A periodicity specific for buffer level measurement is not necessary for RAN visible QoE. 
Proposal 2: It is beneficial to inform the RAN about the recording periodicity for buffer level QoE measurements.

Then the second question of RAN2 relates to the presence of PDU session ID.
	2. Reporting of PDU session ID(s)
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. 
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? 


In the last meeting, the issue was discussed but a consensus was not reached.
Discuss whether the PDU Session ID should be mandatory or optionally present in RVQoE reports.
In our understanding, the report of PDU session ID is used by RAN to assist optimizing the radio resource allocation.  Note that there could be multiple PDU sessions for the same UE and the radio resources are configured on a per DRB basis. Thus, without the knowledge of PDU session ID associated to a corresponding RAN visible QoE report, RAN has no ability to optimize the radio resources. In this sense, it is suggested to set the PDU session ID reported as mandatory in the signalling. Otherwise, if the IE is optional and no clear indications about when to report the IE is given, it will be UE’s decision to decide the presence of PDU session ID, and there is certainly a possibility that RAN will not receive such information, defeating the aim of RAN visible QoE report. 
In the last meeting, some companies think we can simply provide the PDU session ID in the first report and whenever it changes later. However, in the scenario of handover, UE APP layer will not realize a handover scenario. In this case, the PDU session ID may not be included in the RAN visible QoE report. We hence think include the PDU session ID as mandatory is the simplest way. Based on the above analysis, the following proposal is given:
Proposal 3: PDU session ID(s) should be provided for each RAN visible QoE report and should be mandatory in the signalling.
The final question of RAN2 is relevant to the reporting of RAN visible QoE measurements as follows.
	3. Reporting of RAN visible QoE measurements
Furthermore, based on the RAN3 stage 2 input to QoE the below highlighted requirement is specified in TS 38.300, subclause 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.

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? 



After the discussion in the previous meeting, the following open issue should also be addressed:
For the case when the RVQoE reporting periodicity is not explicitly configured, discuss which one of the two following two holds:
· The RVQoE and QoE reports are always sent together from the UE App layer to the UE AS layer.
· It is up to UE implementation whether the UE App layer sends together the QoE and RVQoE reports to the UE AS layer.
We note the remaining issue relates to how we report the RAN visible QoE measurement results from UE APP layer to UE AS layer when the RAN visible QoE reporting periodicity is not explicitly configured, it is not about reporting from UE to RAN. 
In this case, we believe RAN visible QoE reports being sent together with legacy QoE reports is the most natural and straightforward solution. Measurement results of RAN visible QoE are extracted from the legacy QoE measurement report container. Application layer measures all the QoE metrics including the ones visible to RAN according to the measurement periodicity indicated in the configuration container, and then sends the QoE measurement result to UE AS layer whenever the measurement result is available. It should not up to UE implementation. We hence proposal the following:
Proposal 4: When the RAN Visible QoE reporting periodicity is not explicitly configured, the RAN Visible QoE reports and legacy QoE reports are always sent together from the UE App layer to the UE AS layer.
The corresponding Draft Reply LS to SA4 and RAN2 is provided in [3].

3. Conclusion
In this contribution, we analyse the information provided by the LS, and get the following proposals:
Proposal 1: A periodicity specific for buffer level measurement is not necessary for RAN visible QoE. 
Proposal 2: It is beneficial to inform the RAN about the recording periodicity for buffer level QoE measurements.
Proposal 3: PDU session ID(s) should be provided for each RAN visible QoE report and should be mandatory in the signalling.
Proposal 4: When the RAN Visible QoE reporting periodicity is not explicitly configured, the RAN Visible QoE reports and legacy QoE reports are always sent together from the UE App layer to the UE AS layer.
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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 BufferLevel (n), where n is a positive integer is defined to refer to the metric in which the buffer
level is recorded every n ms.





