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1 Introduction

3GPP has defined an adaptive HTTP streaming solution [1] based on the 3GP file format. This solution enhances the already widely supported progressive download mechanism, where the client downloads a complete 3GP file but starts playback before the file is completely received. The adaptive HTTP Streaming solution also defines a new profile of the 3GP file format in [2], the Adaptive Streaming Profile. The adaptive streaming profile imposes restrictions on the file to ensure that the “moov” box is minimal in size and all sample metadata and media is included in movie fragments. 

The adaptive streaming profile may be used to optimize the content consumption using progressive download. These optimizations are discussed in this contribution.
2 Progressive Download using the Adaptive Streaming Profile
The 3GP file format defines an Adaptive Streaming Profile that indicates fragmented files (using movie fragments). The “moov” box does not include any samples. This new profile is very suitable for progressive download as the “moov” box is relatively small. All media samples are described by movie fragment “moof” boxes. 

The media file may contain:

1. all alternative encodings of the content, or

2. a single encoding of the content (one representation), or 

3. a single component of the content. 

For the purpose of progressive download, a single representation is appropriate as it does not require external means to signal the representations. Even though the adaptive streaming profile may store the MPD, it is unlikely that an HTTP progressive download client will be able to parse the MPD. Another challenge is to maintain the correct segment URLs in the MPD, when it is by itself stored as part of the “moov” box. A requirement for Progressive download is that the entry point is a 3GP file, which is fetched with a single GET request.
When all content encodings are stored in a single file, the progressive download client will have to download redundant representations and would need the aggregate bitrate of all content encodings to be able to playback the content progressively. 

On the other hand, 3GP files have an inherent option of referencing external media data. This feature is also supported by progressive download implementations. This feature may be used to support option 1 without incurring the unnecessary redundancy. 

The following sections discuss the alternatives of storing metadata and media data in the same file or separately.

2.1 Single File for metadata and media data 

In the case of common storage of metadata and media data, the file media samples are stored in “mdat” boxes, where each “moof” box is followed by the corresponding “mdat” box. The following figure depicts an example of a fragmented file that contains metadata and media data.
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Figure X.3.1 Example of a file compliant with the adaptive streaming profile

This configuration is only suitable for option 2, where each content representation is stored in a separate file. The content may then be offered by the server as a set of separate alternatives, e.g. on a web site. The web server may also use the client’s client agent to offer the most appropriate set of links (e.g. only resolutions and bitrates that may be supported by the user’s device).
2.2 Separate files for metadata and media data

In case of external storage of media samples, the media data may be stored in one or more files that are not framed into boxes. The samples of each media component (represented by a track in the metadata) have to be stored together in the same file. An absolute or relative reference to the file that contains the media data of a specific track is given in the “dref” box. The track fragments and track runs provide byte offsets to the media samples in the corresponding media data file. The following figure shows an example of a file compliant with the Adaptive Streaming Profile.
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Figure X.3.2. Example of a 3GP File Compliant with Adaptive Streaming Profile

This way of storing the media data enables both options 1 and 2, i.e. all content encodings in one file or each content encoding is in a separate file. Progressive download may still be performed with option 1 and with minimal redundancy (only the metadata). Upon receiving the metadata, the client only fetches media data for the media components of interest.
3 Proposal
We propose to discuss this contribution and agree the following:

· Avoid optimization of progressive download that require consumption of the MPD

· Describe usage of the adaptive streaming profile for the cases where all content representations are accessible via one 3GP file and the case where each content representation is accessible via a separate representation.
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