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1 Introduction

Progressive download has been accepted as one of the standard media transport mechanisms since 3GPP PSS Release 5 [1]. Content creation guidelines and profile definitions of progressive-downloadable 3GP files have been defined in the 3GPP File Format Release 6 specification draft [3]. 

In technical terms, progressive download means that a PSS client asks for the delivery of a 3GP file via HTTP, and during the download process of such a file, the PSS client can start the playback of the file after an initial buffering period. In order for this approach to work smoothly, the 3GP file should be created in a special manner, and possibly marked as progressive- downloadable.

This document defines a possible extension to the progressive-downloading approach, which enables the playback-while-download mechanism to work with not only specially created progressively downloadable 3GP files, but also most of the other 3GP files with certain file structures. 
2 Current Progressive Downloading Approach

In the current 3GPP PSS Release 5 and Release 6 context, a progressive download session is defined to be established with one or more HTTP GET requests. In order to achieve the playback-while-downloading approach, the 3GP file should have the file structure as shown in Figure 1. This structure corresponds to the progressive-download profile defined in TS 26.244 Release 6 draft.

	Meta-Data Part
	Audio-Video Interlaved Media Data Part


 
Figure 1. The file structure of a progressively downloadable 3GP File. 

Currently, many 3GP files are generated by the media recorder applications on the mobile terminals and then shared with audiences on web/xhtml/wap pages provided by service providers (e.g. operators, weblog service providers, upload centrals, etc.). 

Because of practical reasons (e.g. memory requirements, limit of recording time requirements, editing requirements, etc.) nearly all of the recorder applications prefer to generate 3GP files having a structure as shown in Figure 2. 

	Audio-Video Interleaved Media Data Part
	Meta-Data Part


Figure 2. The general structure of a 3GP file generated by a Recorder application on a mobile terminal.

A user who intends to (naively) download such a 3GP file progressively would have to wait until all media-data part and a reasonable portion of the meta-data part is downloaded. This may result in long delays and bad user-experience.

3 Alternative Progressive Downloading Approach

An alternative approach would be the usage of multiple HTTP GET requests with byte ranges to retrieve the 3GP File. HTTP 1.1 [4] specifies how byte ranges and multiple HTTP requests are used. Nearly all HTTP 1.1. compatible servers support the usage of partial content download via the usage of byte ranges.

With some knowledge on the file format structure, the client can identify the byte-location of meta-data and media-data parts. 

The possible actions to be taken by the PSS client are as follows:

1. Identify the byte-locations of the start of meta-data and media-data parts.

2. Issue multiple pipelined HTTP GET requests with byte ranges to retrieve the meta-data and media-data simultanieously. The number of HTTP requests for the media part is determined by the client based on the structure of the 3GP file.

3. Start playback when enough media-data and meta-data is downloaded.

There are many alternative approaches for identification of the meta-data/media-data byte locations. Since these approaches are implementation specific, they are not explained in this document. 

With the above-mentioned approach, it is possible to progressively download the 3GP files with the file structures shown in Figure  2, Figure 3 and Figure 4. 

	Only Audio (or Video) Data Part
	Only Video (or Audio)  Data Part
	Meta-Data Part


 
Figure 3. The general structure of a 3GP file with non-interleaved media-data and meta-data at the end.

	Meta-Data Part
	Only Audio (or Video) Data Part
	Only Video (or Audio)  Data Part


 
Figure 4. The general structure of a 3GP file with non-interleaved media-data and meta-data at the beginning.

4 Advantages

The main advantages of the file format-aware progressive download are as follows:

1. It enables the progressive download of 3GP files which are not generated as  “progressive downloadable” (e.g. 3GP files generated by recorder applications on mobile terminals).

2. Random access (e.g. seek forward, seek backward) is more precise by the usage of the meta-data and the byte ranges in the HTTP GET requests.

5 Disadvantages

This approach should not be used to retrieve each and every media sample separately (e.g. an HTTP GET request for each sample), due to fact that the accumulation of the round-trip-delays of the HTTP requests can effect the overall playback-while-download performance. It is the PSS client’s responsibility to analyze the meta-data and decide whether multiple pipelined HTTP GET requests are feasible.

6 Conclusion

This document describes an alternative approach as an extension to the conventional progressive download defined in [1][2]. This approach extends the range of 3GP files that can be progressively downloaded, and hence provides an improved user experience. This is realized by the usage of the possibly pipelined multiple HTTP requests with byte ranges to the meta-data and the media-data parts of the 3GP files. We believe that this feature is important to be considered, and propose to include the attached clarification in the current specification [2]. 
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