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[bookmark: _Toc527969753][bookmark: _Toc56437912]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
QoE measurement: An application layer measurement configured by OAM, see details in [3] [4] [5] [6] for different service type.
QoE report: The result of a QoE measurement. 
Radio-related measurements: Measurements on the radio layer, whose purpose is to help network to further evaluate and improve the QoE.
Radio-related information: Information other than “radio-related measurements”, e.g. feature info, mobility history info or dual connectivity status. FFS on Radio related information only from UE or RAN node or both.
RAN-visible QoE: Includes RAN-visible QoE metrics and RAN-visible QoE values.
RAN-visible QoE metrics: A subset of QoE metrics data collected from UE, which are useful for RAN.
RAN-visible QoE values: A set of values derived from QoE metrics data through a model/function defined in collaboration with SA4.
Editor’s NOTE: The above three definitions may subject to further refinements once further consensus are reached.


-------------------------------------------Change 2-------------------------------------------
[bookmark: _Toc56437928]6.7 	RAN visible QoE information reporting by UE
Editor's NOTE: This section describes the potential procedure for UE to report RAN visible QoE information. 
Editor's NOTE: It is FFS whether RAN awareness of QoE information is useful, and whether UE reporting is needed.
The RAN may not be able to understand or make use of the legacy QoE metrics, as they are assembled by the OAM, sent inside containers and intended to be processed by the Measurement Collection Entity in the network. If the RAN needs to make use of the QoE concept, there might be requirements that QoE information should be visible by the RAN. RAN-visible QoE aware by gNB enables close loop QoE optimization by RAN. It is too complicated for gNB to understand the real QoE metrics. RAN visible QoE  information is simplified QoE information abstracted from QoE metrics by UE., which the RAN may use for gNB uses the RAN visible QoE information for various types of closed loop QoE optimizations. 
The RAN-visible QoE metrics can be derived from individual SA4-defined QoE metrics deemed useful for the RAN, such as buffer level. RAN-visible QoE metrics may be e.g. be simplified values derived from individual useful SA4-defined QoE metrics or combinations of these values. SA4 to be consulted on how the values are derived.
The following holds:
· The RAN-visible QoE can be used for all services. 
· The RAN is responsible for assembling the RAN-visible QoE measurement configuration.
· The RAN is responsible for triggering i.e. activating the RAN-visible QoE measurement.
· FFS whether RAN can explicitly ask the UE to report certain RAN-visible QoE metrics or just an indication to report the fixed set of RAN-visible QoE metrics predefined per service type.
· The RAN should be able to configure RAN-visible QoE autonomously for a given service type only if the application layer QoE for the same service type is already configured.
· The RAN visible QoE value can be generated by UE and QoE server. NOTE: RAN generating RAN visible QoE values requires that RAN reads the QoE report in XML format, which is left to implementation.
· The RAN-visible QoE values are delivered to the RAN as a separate IE, visible to the RAN.
· The RAN is not allowed to change the existing configuration of legacy QoE metrics specified by SA4.
Figure 6.7-1 shows the message flow for RAN visible QoE information reporting. 
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Figure 6.7-1: RAN- visible QoE information reporting
1.	A gNB RAN node assembles and sends the RAN -visible QoE configuration to a UE, which may be sent along with the QoE measurement configuration container transmitted from CN orthe OAM, directly or via the CN. 
2.	The UE receives and applies the RAN-visible QoE configuration and/or QoE measurement configuration container. The RAN visible QoE Configuration configuration may be so that the corresponding RAN visible QoE information that is reported can be a unique score value or a combination of scores values reflecting the QoE metrics useful for RAN (such as buffer level). The encoding of RAN visible QoE configuration and RAN visible reporting is FFS. The RAN-visible report is provided from the application layer of the UE to the UE’s RRC layer by means of an AT command. The UE’s RRC layer then includes the RAN-visible report, along with the QoE report container, but as a separate IE, in the MeasReportAppLayer IE, and sends it to the RAN.
3.	The gNB RAN node reads the RAN- visible QoE information and/or forwards the (legacy) QoE report container to the QoE server accordingly. Alternatively, the OAM server may generate the RAN-visible QoE report and send it to the RAN.
[bookmark: _Toc56437931]6.7.1 	Initial analysis on RAN visible QoE metrics
The table below takes the QoE metrics for streaming service as an example and provides an initial analysis of potential benefits to RAN. In general, whether any metric is beneficial for RAN when it is visible to RAN, should be studied per metric in the normative phase.

Table 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 Devise 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
	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 playing
	This metric is also related with user behaviour during playing

	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 playing. 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 reflects 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 playing 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




-------------------------------------------End of changes-------------------------------------------
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