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1 Introduction

3GPP TS 26.234 allows PSS multimedia delivery using RTP/RTSP or progressive download, and (from R9) also over HTTP Streaming. From the end-user perspective all three methods are similar, and the service is often started in the same way by simply clicking on a web page link. By using QoE reporting, the operator can assess the quality for the services, no matter which delivery method was used.
2 Client Behaviour
In the RTP/RTSP case there is a tight coupling between server sending and client consumtion. The client makes an initial buffering and then starts playing, possibly interrupted by further rebufferings if necessary. The server only sends out new media in the same pace as the user consumes it. If the user presses the pause button, the server is normally informed (although this is not mandated in the standard) and stops sending.

In the progressive download case there is often no coupling between media delivery and playout. If the available bandwidth is higher than the clip bitrate, the client will download all it can get (within given memory constraints). If the user presses the pause button the client will often continue to download media anyway (like YouTube at your home PC). Such pre-fetching improves the probability for later error-free playout, and can be seen as a wanted behaviour from the end-user perspective.
The expected client behaviour for the HTTP Streaming case is still not known, and will depend on client implementations. It can be close to the RTP/RTSP one, or it can be similar to the progressive download case. However, since the client is in control the behaviour can basically not be controlled by the standard, and any of the above behaviours (or even other non-foreseen variants) would be valid.
3 Problem
The different behaviour will give raise to different QoE metrics, even in the cases when the actual media playout is exactly the same. Compare for instance these two cases:

· RTP/RTSP case: The client makes 20 seconds of initial buffering, then starts playout. This results in 20 seconds of initial buffering reported in the QoE data.

· Progressive download case: The client starts initial buffering. After 2 seconds the user presses pause. The client continues to buffer. At t=20 seconds the user presses play. This results in 2 seconds of initial buffering reported in the QoE data (since QoE data is currently not calculated during voluntary pauses in playout), while the actual buffering time also here was 20 seconds.

Similar problematic examples can be produced for during-session buffering/pauses as well. This difference in behaviour will lead to different QoE statistics for the two methods, while in practice there might be no real difference for the end user. Such biased QoE statistics will make the QoE metrics unusable for the operator.

4 Proposal
We propose that relevant changes shall be done to the QoE procedures to correct this problem. Such changes could possibly include calculating QoE metrics also during playout pauses, or at least during the part of the pauses where content is received.







































