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1 Introduction

The IQoE Study is considering new QoE metrics support (e.g., stalling event information, audio, video and audiovisual MOS, etc) based on use cases and service requirements. It is studied, how appropriate metrics for QoE reporting can be included and how that information from respective quality model algorithms can be used. 
Section 2 describes a use case for monitoring the mentioned metrics and deriving a key quality indictor for OTT Web TV services. The use case addresses in particular the application of the ITU-T P.NATS quality model for adaptive streaming, which currently is about to be completed in the ITU-T SG12Q14.

2 Use case: WebTV Quality Monitoring 
2.2 Introduction

HTTP based video streaming is increasingly dominating the traffic in the networks. It is crucial for network operators to optimally manage this traffic in their networks and services. A major goal is to ensure that the customers remain satisfied. Hence monitoring the users QoE with an appropriate performance indicator is of fundamental importance. 

The main quality features for characterizing insufficient video streaming quality as perceived by the user are initial stalling of the playout, periods of stalling and freezing of the video or interruption of the audio while the video is playing, and low coding quality appearing as blurring, macroblocking or mosquito artefacts. Further the coding quality may vary between good and bad states while the video is playing. 
The performance monitoring systems ideally provide quality indicators of the users experience together with performance indicators allowing analyzing the reasons for the resulting quality. 

Further the collected monitoring data ideally should allow analyzing the performance with respect to time, location, service and network and arbitrary granularity. Specific analysis tools support short term detection of network problems as well as the long term quality management of all involved elements in the delivery chain, from server, via the network to the user’s terminal.
2.3 Quality model

Quality is fundamentally related to the subjective assessment of the considered aspect. The quality related performance indicator, often named Key Quality Indicator (KQI), then should be related to corresponding subjective quality assessments. 
With respect to HTTP Adaptive Streaming, in subjective tests, the relations between perceived quality and parameters such as varying coding bitrate and stalling or freezing should build the basis when talking about Quality of Experience. The quality often is rated as an opinion score on a 5-point scale ranging from "bad" (1), "poor" (2), "fair" (3), "good" (4) to "excellent" (5). The average of these scores calculated from a group of subjects is called the Mean Opinion Score (MOS). Ideally these tests are conducted in a well-defined and controlled lab environment.
The subjective test results are then used to develop a model that replicate the MOS score obtained in subjective tests. Ideally the quality model shall be established as internationally agreed standard specification, for increasing the confidence that the measured quality results are reliable and comparable. The ITU Rec. P.NATS standardizes a method for estimating the quality for HTTP Adaptive Streaming [P.NATS]. The estimated MOS values for AV-streaming are named MOS-AVQO [P.800.1]. 
The P.NATS quality model assumes that the video streams are delivered over HTTP. Segments of the transmitted video can be characterized by their specific codec features, such as codec type, profile and level, and audio and video bitrate. The stalling artefacts are ideally determined directly during the play-out. Alternatively stalling can be estimated with the help of a play-out buffer model. The P.NATS quality model receives these input parameters and estimates the related quality for the delivered stream on the 5-point MOS scale. The algorithm returns the MOS-LQAV scores as well as further derived Key Performance Indicators (KPIs) such as the number of freezes, the average freezing duration, and a frequency analysis of the media profiles. The P.NATS quality model can be applied for proprietary adaptive streaming methods from different vendors as well as for 3G-DASH. 

2.4 Deriving quality related parameter

The essential quality related KPIs for HTTP Adaptive Streaming are: 
· Segment info

· codec, profile, level, settings 

· bitrate

· content complexity

· changes over time

· Stalling info

· initial stalling

· stalling periods

· idle cursor

· MOS-AVQO

Further many related context parameters are required for supporting a versatile analysis:  

· Time

· Location 

· Network: 2G, 3G, 4G, Cell-ID, WLAN

· Route: Source IP, destination IP, …

· Device: brand, screen parameters, headphones, processing power, battery usage, 

· Service: YouTube, Netflix, Amazon, …
The quality related parameters can be derived from the player, terminal, network, or server.  
· Player: The media play could provide an interface for obtaining quality related parameter. Agreement with service provider could support the quality related monitoring. 

· Terminal: As the terminal is owned by the user, it should be possible to obtain quality related parameters also from for transport reasons encrypted streams 

· Network:

· Server: The delivery server of the CDN typically logs information of the delivered HTTP segments. This logs can be adapted so that the required parameters are logged. 

2.5 A/V Quality Dash board

As an example for a quality monitoring tool Figure xx illustrates how the collected data can be used in a monitoring system for a dash board showing an overview the audiovisual quality streaming performance of a service.
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Figure xx: Example for an A/V Streaming Quality dash board
An A/V Quality Meter characterizes the overall quality of the systems with one number. 
In addition more detailed insights are provided by showing frequency distributions of the Audiovisual Quality and related performance indicators. The estimated streaming session MOS-AVQO values counted in four classed. The number is then represented by relative sizes of the bars. Similarly the values for the Number of Freezing per Second, the Average Freezing Duration (sec), the Bitrate Profiles, Profile Changes "down " and Initial Delay (sec) are classified and shown as relative bar sizes. 
Further the Dash Board allows for interactively adapting the data set used for the view with respect to time range, network and device.
3 Summary and Proposal

It is proposed to discuss the use case described in section 2 as input for the “Study on Improved Streaming QoE Reporting in 3GPP services and Networks”.  
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