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1
Introduction 

This document describes the enhanced adaptation with frame rate for HTTP streaming. 
2
Discussion
The current Representation element just has only two dimensions (bandwidth and resolution) as a channel adaptation factor, so in the current MPD paradigm, it’s hard to avoid a trade-off relation between them. For example, in the case that a client should reduce the required transmission rate, if the client needs to maintain the resolution, the bandwidth should be reduced. Otherwise, the client should reduce the resolution of video contents. 

However in some cases, the same resolution and bandwidth can be used even in the lower channel status without degrading the video quality. For example, for low-motion video contents such as news, it would be better to have relatively high bitrate and resolution but a lower frame rate. 

So ‘Frame Rate’ is proposed as an additional channel adaptation factor in a Representation level in this document. Then we can have three adaptation factors in the Representation level which makes it be able to provide the better video quality experience to users.

Moreover, we can utilize the ‘Frame Rate” in order to support the tick mode effectively. Normally trick mode is able to be supported by adjusting the rate of frames that are delivered inside of the segments. However if the client does not know frame rate information from MPD, it should even parse elementary stream (ES) level not only system level for only retrieving frame rate information which will be done at the encoder again. This is really redundancy.

The following pictures show an example how the client supports trick mode with trick mode dedicated representation which is composed of Intra-frame only with 1 fps.
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1 fps trick stream in a server side

Based on the above dedicated stream, the terminal can implement 2x trick playout rate by increasing frame rate from 1 fps to 2 fps.
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2x trick mode based on the frame rate change at client side
. 

3
Proposal

Add an attribute ‘Frame Rate’ with semantic ‘specifies the number of frames in a second’ at the Representation level in MPD. 
