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Annex X (informative): Examples enhancing progressive download
X.1
Introduction

This Annex describes, through two examples, how HTTP streaming style services can be provided using standard progressive download, i.e. delivery of Progressive-download profile 3GP files [50].  These examples should be understood as guidelines for the server. As both the client and the protocol between the client and server are unchanged, all adaptation is performed on the server side and is completely transparent to the client.  As identical HTTP requests may result in different responses, caching and byte-range requests should not be allowed. 
X.2
Key building blocks

Two example methods of HTTP streaming style progressive download are mentioned below.  Apart from support for standard progressive download 3GP files, either movie fragments or a scene descriptor is required.  

Movie fragments are required if that, in a single file, adaptation is used or if the stream is live.  Alternatively, the stream can be split into many smaller files, and these files are linked together with a scene descriptor such as SMIL.

X.3
Examples

X.3.1
Progressive download using fragmented 3GP files

X.3.1.1 Introduction

In this example, the media stream is split into small pieces (e.g. 2 seconds long) which are encoded in multiple versions.  In the equivalent live stream, these small pieces of data are buffered from the source.  The server chooses a version of content to send to the client at each interval, and sends it as a movie fragment.
NOTE: Content in fragments of a downloaded file may refer to different codec parameters as long as they are stored in the moov box since it is possible to change codec parameters from one sample to another by referring to different sample entries or parameter sets (the latter applicable to H.264/AVC). This is valid for both fragmented and non-fragmented files and also for live content.
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Figure X.1: Example server structure (server format) and server to client structure (client reception format)
X.3.1.2 Content storage

Each fragment or interval of content is encoded in multiple versions, at different bitrates.  These are stored as alternative movie fragments, each alternative movie fragment replaceable by the other.

X.3.1.3 Media rate adaptation

Media rate adaptation may be performed entirely on the server side, and is based on download speeds of the previous fragment.  By measuring the download rate of each fragment, the server decides on the rate of the next fragment.  This can even be done in a more conservative manner by keeping an estimate of the client’s buffer size on the server side.
X.3.1.4 Live Content

Live content may be supported by encoding multiple alternative fragments as they are received from the capture device.  This requires buffering on the server side which is equivalent to the maximum duration of a movie fragment.  It may also be desirable to leave the ‘moov’ box free from content, simplifying introduction of new clients.  In this case, the same ‘moov’ box can be used independently of when playback starts.
X.3.2 
Progressive download using multiple files

X.3.2.1 Introduction

In this example, the media stream is split into small pieces, similar to above, which are encoded in multiple versions.  The difference here is that each fragment is encoded in a separate file.  These files are linked together using SMIL and the “seq” (sequential) element to make a single stream.  Upon each file request, adaptation may be performed.
An example of the SMIL syntax is shown below:

<smil ... >

  <body>

    <seq>  

      <video src="clip1.3gp"/>

      <video src="clip2.3gp"/>

      ...

    </seq>

  </body>

</smil>
X.3.2.2 Content storage

Each fragment or interval of content is encoded in multiple versions, at different bitrates.  These are stored as separate files, each alternative file replaceable by the other.
X.3.2.3 Media rate adaptation

Media rate adaptation may be performed entirely on the server side, and is based on download speeds of the previous files.  By measuring the download rate of each file, the server decides on the rate of the next file.  This can even be done in a more conservative manner by keeping an estimate of the client’s buffer size on the server side.
X.3.2.4 Live Content

Live content may be supported by encoding files as they are received from the capture device.  This requires that the SMIL scene description contains a continuous list of clips for the all duration of the live session. This can be achieved by e.g. adding a reference to a new SMIL scene descrpiton at the end of the current SMIL description, e.g. using the following syntax
<ref begin="120.0s" src="http://server/next.smil"/>
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