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1 Introduction

This document presents rate-adaptation-related client implementation and client operation guidelines for DASH, which are proposed for inclusion in the Section 5.3 of TR “Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP”.

2 Guideline for Rate Adaptation

2.1 Introduction

DASH merely specifies the formats for Media Presentation Description (MPD) and media segments, while client operations, such as rate adaptation algorithms, are not specified. The operation of the rate adaptation algorithm may affect the perceived presentation quality as media segments from different representations within one Adaptation Set may be selected to present the same media content component. The perceived quality may be affected by the bitrate of the selected media rate as well as potentially experienced interruptions from buffer underruns due to non-timely arrival of the media segments.

2.2 Rate Adaptation in DASH

When designing rate adaptation algorithm for DASH, one should consider among others:

· that the rate adaptation algorithm is efficiently utilizing the sharable network capacities, which affects playback media quality,

· that the rate adaptation algorithm is capable of detecting network congestion and is able to react promptly to prevent playback interruption,

· that the rate adaptation algorithm can provide stable playback quality even if the network delivery capacities fluctuate widely and frequently,

· that the rate adaptation algorithm is able to tradeoff maximum instantaneous quality and smooth continuous quality, for example by smoothing short-term fluctuation in the network delivery capacities by using buffering, but still switch to better presentation quality/higher bitrates if more long-term bandwidth increase is observed.

that the rate adaptation algorithm is able to avoid excessive bandwidth consumption due to over-buffering media data.
When implementing rate adaptation in DASH, one may balance between different criteria listed above to improve overall Quality of Experience (QoE) perceived by the user. The guideline of rate adaptation in DASH is summarized based on QoE metrics specified in 3GPP TS 26.247.

In absence of other information, e.g. from the radio network status, the measurement for certain QoE metrics may be used in rate adaptation in DASH, e.g.

· Average Throughput: Average throughput measured by a client in a certain measurement interval.

· Segment Fetch Time (SFT) ratio: the ratio of Media Segment Duration (MSD) divided by SFT. MSD and SFT denote the media playback time contained the media segment and the period of time from the time instant of sending a HTTP GET request for the media segment to the instant of receiving the last bit of the requested media segment, respectively 

· Buffer Level: buffered media time at a client. 
3 Proposal

We propose to include the presented guideline for rate adaptation in Section 2 into Section 5.3 of TR “Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP”.
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