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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. 
In the previous meeting a use case for WebTV Quality Monitoring has been agreed to be inserted in the “Study on Improved Streaming QoE Reporting in 3GPP services and Networks” [1].  
Section 2 repeats the description of the use case.  
In Section 3 requirements for implementing the use case are proposed.
2 Use case: WebTV Quality Monitoring
Over-The-Top video streaming is increasingly dominating the traffic in the networks. According to a trend analysis, of the 30.6 exabytes per month crossing the mobile network by 2020, 23.0 exabytes will be due to video*1. An increasing number of services employing a variety of streaming formats are appearing. The two most prominent social video service provider account nowadays for 36 % of the mobile traffic *2. In addition, movie services are increasingly causing traffic in mobile networks. 
It is crucial for mobile network operators to manage the video traffic in their networks and services in an optimal manner. A major objective is to ensure that the customers remain satisfied. Hence monitoring the users Quality of Experience (QoE) with an appropriate quality indicator is of fundamental importance. 
The derivation of quality indicators for the streaming quality may be supported by the service to a lesser or greater extend. Further dedicated agreements between mobile operator and service provider would help to obtain better quality indicators. The level of accuracy on the quality indicator would depend on the level of agreement between the mobile network operator and the service provider.
The main Key Performance Indicators (KPIs) for characterizing insufficient video streaming performance as perceived by the user are: 
· initial stalling of the playout 
· periods of stalling and freezing of the video while playing 
· interruption of the audio while playing 
· low coding quality appearing as blurring, macroblocking or mosquito artefacts 
· varying coding quality while playing 
Beside these KPIs the monitoring system shall also provide a Key Quality Indicator (KQI) characterizing the user’s quality experience.

Quality is fundamentally related to the subjective assessment of the considered aspect. The KQI shall be related to corresponding subjective quality assessments. 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 the Mean Opinion Score (MOS). 

For operational tasks instrumental measurement tools are required. Hence, the subjective test results are used to develop instrumental methods that replicates the MOS scores obtained in subjective tests. Ideally, the derived quality model shall be established as internationally agreed standard specification, for increasing the confidence that the measured quality results are reliable and comparable. The estimated MOS values shall be labelled as result stemming from an objective model. For example, the estimated AV-streaming MOS could be named MOS-AVQO (Audio-Visual-Quality-Objective).
The use of a KQI, estimating the MOS of a video streaming session has the major advantage of combining the quality impact of occurring stalling and coding effects in a single number. By this means the service can be monitored efficiently.
In addition to the KPIs and KQI, further the related data such as time, location, service and network shall be collected for each considered streaming session. 
The use case “WebTV Quality Monitoring” demands for means that allow collecting accurate KPIs and the audiovisual KQI for supporting the quality management of the networks and customer services. The collected KPI and KQI data supports a wide range of utilizations such as the short-term detection of problems and the long term quality monitoring. With additional other monitoring data sources, the complete delivery chain, from server, via networks, to the user’s terminal can be observed. Data analytics methods can be applied to reveal inherent quality dependencies. The detection of critical combinations of KPIs with the help of a KQI focuses on the user’s quality experience and is therefore very efficient. In conclusion, the MOS-AVQO is foreseen as mean to increase the usefulness of the quality monitoring systems significantly. 
3 Proposed Requirements for Use Case WebTVQM
The proposed requirements for implementing the WebTV Quality Monitoring use case are based on the assumption that the user’s end device is collecting and aggregating the QoE-related data. The collected QoE-related data then is further processed and forwarded to a central QoE monitoring server in a next step. 
Use Case WebTVQM proposed requirements 

I. The monitoring software of the end device shall provide a generic applicable subsystem for Video Streaming Service Quality Monitoring (VSSQM). 
II. The VSSQM subsystem provides an API for logging QoE related events. The API provides a handler for receiving and digesting QoE related events and for retrieval of QoE-related data to be reported to a QoE Server using an appropriate communication channel. 
III. VSSQM subsystem provides an API for third party QoE monitoring applications running on the end device. This API allows retrieving the aggregated QoE-related data. The QoE monitoring application may transmit the QoE-related data to a third party QoE Monitoring Service.
Figure xq illustrates the Video Streaming Service Quality Monitoring subsystem with the provided API’s for QoE-related event logging and for QoE data digestion.
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Figure xq: Proposed subsystem for logging and digesting QoE-related data for Video Streaming Service Quality Monitoring.  
Detailed proposed requirements for the VSSQM Logging API (II) 
1. The VSSQM subsystems provides an interface for registering video streaming service and its player for monitoring the play-out performance
2. The player of the streaming service should support the sending of following events:
· AnouncementOfVideoStreamingSession (ServiceProvider)
· InitialisingPlayer (AudioCodec, VideoCodec, Profile) 

· ChangeProfile (Profile)

· LoadingContent (SourceIP)
· Playing

· BitrateReport(Audio,Video)
· Stalling

· Pause

· ScrollForward

· ScrollBackward
3. The mobile clients provides additional related information such as:

· Time

· Location
· Network: 2G, 3G, 4G, Cell-ID, WLAN

· Route: Source IP, destination IP, …

· Device: brand, screen parameters, headphones, processing power, battery usage
The VSSQM subsystem would collect this information via the appropriate API’s in that moment when the player event is processed. 
4. The QoE Logging API supports the retrieval of the raw QoE data with different aggregation levels. A QoE data retrieval module forwards these reports to a QoE server using an appropriate communication channel. 
5. Video streaming traffic may be monitored also with a traffic analysis tool operating on the client network interface. Such a tool would register at the VSSQM in the same manner as streaming services. The tool may help to observe video streams that do not register and provide QoE related monitoring events.

Detailed proposed requirements for the QoE Monitoring API (III) 

6. The QoE Monitoring API allows deriving aggregated QoE reports. A third party monitoring application can process the data and forward derived QoE reports to a third party QoE server. 
7. The QoE Monitoring Application may support to derive the following metrics:
· Initial stalling of the playout 

· Periods of stalling and freezing of the video while playing 

· Interruption of the audio while playing 

· Statistics on coding quality 
· Statistics on varying coding quality while playing
· Estimation on overall audiovisual quality (MOS-AVQO)
4 Proposal

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