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1 Introduction
Progressive download simply means that the file is downloaded a portion at a time and playback begins as soon as some first portion of the file containing the metadata and some media data is received. For the case of a 3GPP file, the metadata is contained in a ‘moov’ box. Seeking can be supported by clients supporting HTTP 1.1 by using byte ranges. For non-fragmented files, the ‘moov’ box contains the information that the client needs to seek using byte ranges. For example the Sync Sample Box [1] is usually present within each media box and contains information on which samples are random access points. If it is not present, then it can be inferred that every sample is a random access point [1].
With the Adaptive Streaming Profile of the 3GPP file format [2], the ‘moov’ box does not contain any samples. While this is good for  improving start up time for normal playback, after downloading the ‘moov’ box, the client does not have information that it can use for seeking, i.e. random access points and timing information. It has been proposed to use the ‘mfra’ box [3] to provide this information. However, the ‘mfra’ box is an optional box and the client can not rely on the fact that it is present. It should be possible to progressively download 3GPP files which use the Adaptive Streaming Profile and do not contain the ‘mfra’ box. Also, the ‘mfra’ box is typically the last box when it is present, so the client must download the ‘moov’ at the beginning of the file, then download the ‘mfro’ at the end of the file, in order to find out how large the ‘mfra’ is, and then download the ‘mfra’. 
With the Adaptive Streaming Profile, the client can seek via the MPD. The client can access the movie fragments of a file by using the Segment “Url” element, which may contain a “range” attribute with a byte range. Once the client has access to the fragments, random access information is available via the sample_flags if present or the default_sample_flags, which contain the sample_is_difference_sample flag (used to indicate the equivalent information as the Sync Sample Box). It is proposed here that the MPD also be used for seeking in the case of progressive download. 
2 Proposed text addition to Annex on Guidelines for Adaptive HTTP Streaming

The 3GPP file format contains an Adaptive Streaming Profile. For the Adaptive Streaming Profile all movie data is contained in movie fragments. Consequently, the ‘moov’ box does not contain any media samples. Therefore, the Sample Table Box within the ‘moov’ contains no information required for seeking. This information can, however, be provided by the MPD. With the Adaptive Streaming Profile, each media Representation is referenced by the MPD.  A typical 3GPP  file that would be progressively downloaded might consist of the ‘ftyp’ box,  a ‘moov’ box,  an optional ‘pdin’ box,  and then a sequence of ‘moof’,’mdat’ box pairs. With the 3GPP file structured in this way, the “Url” element in the MPD can be used to access the movie fragments with a byte range.

This paragraph contains an example of progressive download using the Adaptive Streaming Profile. The MPD can be located externally. However, at least for short 5 or 10 minute YouTube type clips, it may make more sense to have the MPD located in the same file, i.e. within the ‘meta’ box so that only one file is needed. The ‘meta’ box in this case is contained within the ‘moov’ box. The MPD contains one period and one representation. One Media Segment corresponds with one or a few movie fragments and the “Url” element for each Segment contains the  byte ranges for that Segment. Since the ‘meta’ box containing the MPD is contained within the ‘moov’ box, once the client has downloaded the ‘moov’ box, it has all of the information that it needs. The client can therefore seek using an HTTP GET with the “Range” header with the resolution of a single Segment or sequence of Segments. 
Any 3GPP file that is referenced within an MPD can be progressively downloaded if byte ranges of  the portions of the file to be downloaded correspond with Segments and are placed into the MPD. For example, in the on-demand use case, even if there are alternative representations referenced, the MPD can be used to progressively download the file.
An example MPD of a typical internet video clip that could use Segments with byte ranges to be progressively downloaded is given below. This MPD corresponds to a 5 minute video clip with H.264 baseline profile level 1.1 video and AAC-LC audio. 
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<?xml version="1.0" encoding="UTF-8"?>


<MPD


type="onDemand"


mediaPresentationDuration="PT5M"


minBufferTime="PT10S"


baseUrl="http://www.example.com/"


xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"


xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD-r1.xsd"


xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009">


<Period start="PT0S">


<Representation  bandwidth="239000" width="320" height="240" lang="en" mimeType="video/3gpp; codecs=avc1.42E00b, mp4a.40.2">


<SegmentInfo duration="PT10S">


<InitialisationSegmentURL sourceURL="yt.3gp" range="0-985" />


<Url  sourceURL="yt.3gp"  range="985-293761"/>


<Url  sourceURL="yt.3gp"  range="293761-592501"/>


<Url  sourceURL="yt.3gp"  range="592501-889536"/>


<Url  sourceURL="yt.3gp"  range="889536-1190847"/>


<Url  sourceURL="yt.3gp"  range="1190847-1485086"/>


<Url  sourceURL="yt.3gp"  range="1485086-1779775"/>


<Url  sourceURL="yt.3gp"  range="1779775-2083231"/>


<Url  sourceURL="yt.3gp"  range="2083231-2386742"/>


<Url  sourceURL="yt.3gp"  range="2386742-2690351"/>


<Url  sourceURL="yt.3gp"  range="2690351-2992198"/>


<Url  sourceURL="yt.3gp"  range="2992198-3288397"/>


<Url  sourceURL="yt.3gp"  range="3288397-3591555"/>


<Url  sourceURL="yt.3gp"  range="3591555-3893750"/>


<Url  sourceURL="yt.3gp"  range="3893750-4194374"/>


<Url  sourceURL="yt.3gp"  range="4194374-4487337"/>


<Url  sourceURL="yt.3gp"  range="4487337-4780880"/>


<Url  sourceURL="yt.3gp"  range="4780880-5082639"/>


<Url  sourceURL="yt.3gp"  range="5082639-5377161" />


<Url  sourceURL="yt.3gp"  range="5377161-5673340" />


<Url  sourceURL="yt.3gp"  range="5673340-5969341" />


<Url  sourceURL="yt.3gp"  range="5969341-6273256" />


<Url  sourceURL="yt.3gp"  range="6273256-6566612" />


<Url  sourceURL="yt.3gp"  range="6566612-6861664" />


<Url  sourceURL="yt.3gp"  range="6861664-7162544" />


<Url  sourceURL="yt.3gp"  range="7162544-7456241" />


<Url  sourceURL="yt.3gp"  range="7456241-7749155" />


<Url  sourceURL="yt.3gp"  range="7749155-8050860" />


<Url  sourceURL="yt.3gp"  range="8050860-8348707" />


<Url  sourceURL="yt.3gp"  range="8348707-8652284" />


<Url  sourceURL="yt.3gp"  range="8652284-8948914" />


</SegmentInfo>


</Representation>


</Period>


</MPD>
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