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Introduction

At the meeting of RAN#91-e, the new WID for RAN visible QoE has been approved, RAN visible QoE shall be supported in WI “To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]”.This contribution provides our further consideration for the solution of RAN visible QoE.
Discussion
During the past few meetings, we have provided our opinions on RAN visible QoE in draft [1] and [2]. From our point of view, the benefit of visible QoE reporting is not clear, and the feasibility for the RAN visible QoE measurement and reporting is also challenged. 

1) The benefit of RAN visible QoE for RRM is not clear. 

During the past RAN3 discussion, the benefit of RAN visible QoE remains unclear. Some visible QoE metrics have been captured into the TR38.890 as below:

Table 6.7.2-1: Initial analysis on QoE Report visibility at RAN for streaming service

	Metric
	Description
	Initial analysis

	Round-trip time
	
	If Round-trip time is large, RAN could try to compensate based on RAN part delay, but the cost might be significant. RTT is also related with many factors like UE capability, radio quality, radio load, etc., to adjust radio transmission delay for one user may impact other users, and the effect for the whole system performance is unpredictable.

	Jitter duration
	
	There are other factors affecting jitter, e.g. buffer size available at UE side, processing delay etc., if RAN already fulfil QoS requirement, and Jitter duration is still bad, further analysis are needed to see whether and what RAN could do to improve.

	Corruption duration
	The time period from the NPT time of the last good frame (since the NPT time for the first corrupted frame cannot always be determined) before the corruption, to the NPT time of the first subsequent good frame
	If the RAN can know the results of this metric, the RAN can adjust the resource allocation of the UE to satisfy the user experience

	Average Throughput
	
	RAN could measure RAN side throughput by itself and make adjustment accordingly, so this metric has some relation with RAN, though the benefit seems unclear.

	Initial playout delay
	From the fetch of the first media Segment (or sub-segment) and the time at which media is retrieved from the client buffer
	

	Device information…
	A list of device information objects
	This metric may have potential privacy issues because it exposes the user information. However, the videoWidth videoHeight in Device information may reflect the UE expectations of QoE, it is possible that RAN schedule the UE first with higher QoE expectation.

	Rendered viewports
	A list of viewports that have been rendered during the media presentation
	This metric may have potential privacy issues because it exposes the user behaviour

	Codec Information
	
	

	Buffer level
	A list of buffer occupancy level measurements during playout at normal speed.
	If the RAN can know the results of buffer level, the RAN can adjust the resource allocation of the UE to ensure there is enough buffer for the streaming, this might help to improve the scheduling efficiency.

	Representation switch events
	To record switch events during playout
	This metric is also related with user behaviour during playout

	Play List
	A list of playback periods. A playback period is the time interval between a user action and whichever occurs soonest of the next user action, the end of playback or a failure that stops playback
	This metric records the user action of playback during playout. The playlist may be used to derive many other metrics, and an example calculation of a few stalling-related metrics The initial stalling, the frequency of stalling, and the stalling duration may reflect UE experience, it is possible that RAN schedule the UE first with bad UE experience to prevent further QoE degradation. 

	MPD (Media presentation description) Information
	This metric can be used to report Representation information from the MPD, so that reporting servers without direct access to the MPD can understand the used media characteristics
	Not sure if there are any additional benefits if RAN understands the used media characteristics, anyway RAN should first to behave according to the received QoS parameters which actually reflect media characteristics.

	Interactivity Summary: 
	Summarizes the measurements of interactivity usage according to different metrics such as user consumption of rendered interactivity content or engagement with user interface (UI) functionality, such as viewing, clicking on or selection of hyperlinks, radio buttons, check boxes and other forms of UI displays or controls.
	This seems also to be related with user behaviour during playout period.

	Interactivity Event List
	A time-ordered list of interactivity events occurring during the playout of the main program, each containing detailed information on the incidences of interactivity usage during that event, as covered by an instance of the interactivity usage report.
	Similar as above (be related with user behaviour )


We highlight some initial analysis of benefit of visible QoE in above table. It can be seen that most of the potential visible QoE metrics highlighted are considered to be of benefit but how to use by RAN are not clear, or there is a potential user privacy issue for these collection. Even some QoE metrics like the buffer level or Round-trip time has been considered to be useful to optimize the RRM, however, there are already existing RAN QoS monitoring measurements for UL/DL packet delay with or without UE D1 delay, and UE can also report RLC buffer to NG-RAN for resource allocation, the potential gain for these visible QoE collection are doubted.   

Observation 1: The benefit of visible QoE reporting is not clear.

Feasibility for the RAN visible QoE is challenged.

There are strict time requirement for the real-time optimization of RRM.The time delay due to the collection and report of RAN visible QoE information makes it hard to meet the time requirement of RRM optimization,especially for those time-sensitive services such as uRLLC. For instance, if RAN visible QoE information is reported with the QoE report, the information needed by RAN would wait until all the other metrics have been collected. When the RAN visible information is received by RAN, it maybe outdated for real-time optimization of RRM, in addition, a large number of frequent RAN visible QoE measurement reports may also consume a large amount radio resources, while the gain for RAN is not obvious. 

Observation 2: The feasibility for the RAN visible QoE measurement and reporting is challenged.
Based on the above observation,we propose to fulfill RAN visible QoE by implementation, it is easy to upgrade the gNB to read/write XML formatted QOE configuration/report container. If necessary, RAN can trigger a QOE activation procedure configured with RAN visible QoE metrics in application layer measurement container(XML formatted, configuration provided by OAM). There are already some base stations with the ability to read/write XML formatted file, usually to read logs of configurations from OAM, or perform AI calculation.
Proposal: It is proposed to fulfill RAN visible QoE by implementation, which means to upgrade the gNB to read/write XML formatted file. 
3. Conclusion

In this contribution, observations and proposals are:

Observation 1: The benefit of visible QoE reporting is not clear.

Observation 2: The feasibility for the RAN visible QoE measurement and reporting is challenged.
Proposal: It is proposed to fulfill RAN visible QoE by implementation, which means to upgrade the gNB to read/write XML formatted file. 
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