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1 Introduction

Quality of Experience (QoE) has been an integral part of PSS and MBMS since release 6. QoE offers a tool to monitor the experienced quality of the service during a service or after the service is completed. The information may for example be used to adjust the service offer appropriately to improve future quality of experience. QoE reporting was also introduced for multimedia telephony in the MTSI service. 
For RTP-based media transport, a set of QoE metrics were introduced to monitor the quality of the transport process. The following is a list of those metrics:

· Corruption duration metric

· Rebuffering duration metric

· Initial buffering duration metric

· Successive loss of RTP packets

· Frame rate deviation

· Jitter duration

· Content Switch Time

In addition a set of metric are defined to report the used session configuration to the QoE reporting server:

· Average Codec Bitrate

· Codec Information

From the above metrics, it can be seen that the QoE metrics are tailored for lossy transport using RTP/UDP protocols. Those metrics are mostly not suitable for adaptive HTTP streaming, where packet loss is not an issue due to the reliable delivery provided by TCP. On the other side, the main source for distortion in adaptive HTTP streaming is the delay jitter, which is due to the extensive TCP retransmission delays. In this document we discuss and propose a set of QoE metrics for adaptive HTTP Streaming.
Triggering QoE reporting in PSS may be performed either using OMA Device Management, using the RTSP header field “3GPP-QoE-Metrics”, or using the SDP attribute “3GPP-QoE-Metrics” and it is done for each media stream separately. ON the other hand, QoE reporting is done either using HTTP or using the RTSP header field “3GPP-QoE-Feedback”. While the HTTP reporting mechanism of PSS may be reused, the initiation procedures need to be defined.
2 QoE Metrics for Adaptive HTTP Streaming
For the purpose of HTTP streaming, the following information about the consumed media presentation needs to be transmitted as part of the QoE report:
· The URL of the MPD

· The current Period

· The current Representation

· The current time position in the media presentation. For live presentations, this corresponds to the UTC time. For on-demand presentations, this corresponds to the position since the beginning of the content.

This enables the reporting server to deduce all necessary information about media codecs, bitrates, etc…

The following metrics are appropriate for adaptive HTTP streaming:
· Re-buffering Event: this metric indicates that a re-buffering event occurred after a buffer underflow is experienced. The metric name is “Rebuffering_Event”. The value of the metric indicates the time position in the media presentation at which a re-buffering event occurred.
· Buffering Time: this metric is used to indicate the duration of the previous buffering period and is determined as the time needed to reach the signaled minimum buffering time. The metric name is “Buffering_Time”.
· Buffered Media Time: this metric is calculated at the end of a reporting interval and indicates the media duration of the currently buffered (not-yet played) media data at the client. The metric name is “Buffered_Media_Time”.
· Representation Switch Event: this metric signals the client’s decision to perform a representation switch. The value of this metric is the time position at which the client initiated the representation switch.
· Representation Switch Duration: this metric signals the time that elapses from deciding to perform a representation switch until the playback of the first sample from the new representation. The metric name is “Representation_Switch_Duration”.

· Average Segment Fetch Time: this metric indicates the average media segment fetch time as a percentage of the media segment duration for the reporting interval. For example, for media segments of 10 seconds and a average fetch time of 8 seconds, the reported value is 80%. The metric name is “Average_Segment_Fetch_Time”.
· Average Inactivity Time Per Segment: this metric reports the average time between the reception of the last byte of the previous media segment and the time of transmission of the HTTP GET request for the current segment. Note that in case HTTP request pipelining is used this value may be negative. The metric name is “Average_Inactibity_Time”.
· Representation Playback Time: this metric reports the sum of media time played from a specific representation since the beginning of the period. The metric name is “Representation_Playback_Time”.
· Media Segment Not Accessible: this metric reports an error event, when the client is unable to fetch a specific media segment. The metric name is “Media_Segment_Unaccessible”.
3 Initiation and Reporting of QoE
For initiating QoE reporting, the adaptive HTTP streaming solution may use OMA DM. This would require extensions to the defined management object to support metrics for representations (instead of specific media types). 
Additionally, QoE initiation should be possible using the MPD. This would require the definition of the syntax and semantics for a new QoE element in the MPD. The QoE signaling would contain the address of the reporting server as well as the preferred QoE metrics, if QoE reporting is requested.
The QoE reporting may take place using HTTP and the PSS XML reporting format. The XML reporting syntax for the generic information as well as for the adopted metrics needs to be defined.
4 Proposal
We propose to discuss and adopt the QoE metrics in section 1. Furthermore, we propose to specify the necessary QoE initiation and reporting extensions to enable QoE reporting for adaptive HTTP streaming.
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