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Abstract

This is a proposal to extend the 3GPP File Format (3GP) [1] to a general container format that can be used for all multimedia presentations. The idea is to provide one format that

· is simple and convenient (only one file to transport and play),

· optimised for short delay/progressive download (all media can be interleaved),

· re-uses present technology (3GP, SMIL, media types),

· can be used with all media defined in 3GPP,

· is fully compatible with OMA DRM 2.0 for content protection.

We propose that PSS and MBMS download services shall support extended 3GP files for SMIL-based presentations in Release 6.

The extensions are standardised in an amendment (frozen in July 2004) [2] to the ISO base media file format (ISO FF) [3], that 3GP is based upon today. We propose that the new version of the ISO FF shall be the base format for the Release-6 version of 3GP, which is already aligned with many of the new features of this amendment. These features include the support for encryption and DRM protection, SRTP integrity protection, and structures for video buffer information and H.264.

1 Introduction

Today 3GP files are used in PSS (and MMS) for carrying presentations composed of timed multimedia (audio, video and timed text). Presentations in 3GP files can easily be delivered to a terminal with (progressive) download, played and even forwarded as single units. 

In contrast, presentations involving other media types, such as images for a slide show, are handled rather differently. A scene description is first delivered as a SMIL file followed by individual client requests for downloads of all binary media files (e.g. images). A SMIL presentation requires several files to be handled and there is currently no method in 3GPP for containing them in one file. 

The present proposal extends the 3GP file format such that it can be used for all multimedia presentations in 3GPP.  An extended 3GP file is optimal for combining audio, video with any kind of media, albeit it is not required to include traditional tracks for audio or video. 

An extended 3GP file can carry all types of media ranging from complex presentations to small SMIL presentations containing just a few elements. Media in all of these files can be interleaved and thus optimized for progressive download.

2 New interest in a container format
This and other proposals to introduce a container format have been presented to SA4 before [4, 5], but at the time the group did not express the need for a container format.

However:

· With the emergence of MBMS and new download services we believe that there is more interest today in introducing a file format for convenient handling and delivery of general multimedia presentations. 

· SMIL is the only scene description language in 3GPP and it is gaining momentum, while we lack a file format in 3GPP that can carry SMIL presentations. An extended 3GP file will function both as a container for all parts of a SMIL presentation and as a presentation format that can be played directly in players. The increased interest in SMIL is reflected by ongoing work in both OMA and W3C on mobile SMIL profiles. 

· The diversity of player capabilities is driving the interest in transcoding and adapting multimedia. With a unified 3GP container format, video presentations can for instance be transcoded into slide shows and still be contained within one 3GP file.

3 PSS and MBMS presentations carried by 3GP files

The main use cases for a 3GP container file include

· progressive download of PSS presentations,

· distribution (download) of multimedia presentations in MBMS.

Today in PSS, the 3GP file format provides an alternative to conventional streaming of audio, video and timed text over RTP. The file format synchronises and interleaves media streams into a single 3GP file suitable for progressive download over HTTP. Presentations involving other media types, however, must be delivered through a set of separate file downloads. 

Figures 1 and 2 illustrate the delivery of media in PSS and the current scope of 3GP files.
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Figure 1: A PSS multimedia presentation may consist of timed media (audio, video, and timed text) streamed over RTP, whereas the SMIL file and other media is contained in files that are downloaded separately over HTTP.
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Figure 2: Today a 3GP file is an alternative to streaming timed media (audio, video and timed text) and can be progressively downloaded. However, a multimedia presentation containing other media, cannot be contained in one file and must instead be delivered as many separate files.

By basing the 3GP file format on the second version [2] of the ISO base media file format [3], it will function as a unified container format for all kinds of media and presentations, as illustrated in Figure 3 below. 

With extended 3GP files there is no need to handle presentations differently depending on the kind of media they contain. Extended 3GP files will thus serve as a unified alternative to streaming and multiple downloads that allows for optimal timing in media delivery, in contrast to pipelining downloads of separate files. 

Packaging a presentation in one container file allows for easier handling along the whole delivery chain, from content creation, through delivery and to users who may want to store or forward presentations. The advantages of having a unified presentation file format apply equally well to PSS and MBMS download services. One presentation per file makes handling easy and consistent.
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Figure 3: An extended 3GP file can carry any kind of PSS or MBMS presentation by including all kinds of media in one file suitable for progressive download. To provide backward compatibility, timed media is stored in tracks as usual, whereas the SMIL file and the media files are stored as intact files within the extended 3GP file.

4 Technical solution
The proposed extension is to include a top-level directory for binary files within a 3GP file. Technically this is done by including a so-called meta box where information about each file is stored together with its MIME type, file name, etc. Logically the directory is at the same level as the 3GP file itself. Files residing in the 3GP file “shadow” files in the same directory as the 3GP file resides in. This way a PSS presentation composed of several parts, e.g. a SMIL file, an audio track and some images, can be packaged within a single 3GP file and played directly from the file. The packaging is designed to be transparent and preserve the addressing structure of the binary files (SMIL, images etc.). All dependencies between media in the 3GP container file will be binary encoded and can be parsed by general-purpose ISO editors and players.

Figure 4 outlines the structure of an extended 3GP file consisting of tracks, contained in the movie box ('moov') and a file directory in the meta box ('meta'). Note that the actual media (bitstreams of tracks and content of binary files) are stored as interleaved chunks of data at the end of the file in the media data box ('mdat'), allowing for progressive download of the entire 3GP file. All 3GP files include a file-type box and a media data box. Depending on the nature of the presentation, however, a file may include a meta box, a movie box, or both a meta and a movie box.
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Figure 4: Schematic example of an extended 3GP file. It is divided into a file-type box 'ftyp' containing brands, a meta box 'meta' with SMIL and JPEG files, a movie box 'moov' with AMR and H.263 tracks, and a media data box 'mdat' that contains all media data. 
The meta box in Figure 4 carries information about all files in the file directory, i.e. the SMIL file and the binary media files. Its structure is outlined in Figure 5 below. It contains a mandatory handler box ('hdlr') with a 3GPP scene description handler ('3gsd'), a primary item box ('pitm') identifying the SMIL file, an item location box ('iloc') with pointers to all files (that are located in the meta data box), and an item information box ('iinf') that associates item IDs with file names and MIME types.

In order to optimize and extend 3GP files for progressive download it is possible to split a binary file in several extents (chunks). Such extents can be interleaved with other binary files or chunks of audio and video streams belonging to tracks. 

The meta box can also contain an item protection box ('ipro') listing one or more protection schemes using the syntax already used for protection of today’s 3GP files and OMA DRM 2.0 key management. There is no need to repeat protection schemes that are shared between several items, as each item information entry ('infe') can point to any scheme in the list.

Optionally the SMIL file can be stored within the meta box itself in a so-called xml box (‘xml ').
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Figure 5: Schematic example of a meta box in a 3GP file. It contains a handler box 'hdlr' with a 3GPP scene description handler '3gsd', a primary item box 'pitm' identifying the SMIL file as item ID 1, an item location box 'iloc' with pointers to all files (that are located in the meta data box), and an item information box 'iinf' associating item IDs with file names and MIME types.
In addition to including a file directory in a 3GP file, we also propose to use the progressive download information box (‘pdin') that aids the progressive download of a 3GP file. The box contains pairs of numbers specifying combinations of effective file download bitrate and a suggested initial playback delay.

As seen above, the number of new boxes needed to extend the 3GP file format into a container format is limited. All boxes are defined in the new version of the ISO FF [2], which we propose to be the new basis for the 3GP file format. All additions to the ISO FF are publically available in the document referred by [2].

5 Additions to the 3GP specification

All box definitions needed for extending the 3GP file format are contained in the new version of the ISO FF [2]. Hence, the changes to the 3GP specification can be made very small. We propose that the following changes are made to TS 26.244 [1].

· Use the new version of the ISO FF [2] as the base for 3GP.

· Define a 3GPP scene description handler ('3gsd') that is to be used with 3GP files that contain a file directory.

A file with the 3GPP scene description handler ('3gsd') in a meta box ('meta') at the top level of a file shall contain a SMIL file conformant to the 3GPP SMIL Language Profile [6]. In principle one can allow other scene description languages, but currently SMIL is the only scene description used in 3GPP.

A player that plays a 3GP file with a 3GPP scene description handler shall 

· follow the SMIL file and not play tracks in the movie box until they are requested by the SMIL file,

· follow the addressing scheme for tracks defined in Section 6.

6 Addressing scheme

All files in the file directory reside in the same directory as the SMIL file. Hence, all files are simply addressed by their file names from the SMIL file, e.g. “cat.jpg”.

However, in order to address the movie box (that contains traditional audio, video or timed text tracks) from the SMIL file, we need to define an addressing scheme. We propose to use ”box=moov” (or just “moov”) as a relative URL for the movie box ('moov'). By default this addresses all tracks contained in the movie box. If only some tracks of the movie box shall be played, these shall be explicitly listed in the following way: “box=moov; trackID=2” or “box=moov; trackID=2,3”.

Example 1: The following SMIL file gives an example of a presentation that includes a slide show consisting of three images shown with the duration 3 seconds each. An audio track with AMR is played in parallel.

<smil xmlns="http://www.w3.org/2001/SMIL20/Language">

  <head>

    <layout>

      <root-layout width="176" height="144"/>

      <region id="pics" left="0" width="176" height="144"/>

    </layout>

  </head>

  <body>

    <par>

      <audio src="box=moov;trackID=1" dur="9s"/>

      <seq>

        <img region="pics" src="one.jpg"   dur="3s"/>

        <img region="pics" src="two.jpg"   dur="3s"/>

        <img region="pics" src="three.jpg" dur="3s"/>

      </seq>

    </par>

  </body>

</smil>

7 Capability exchange

Note that we don’t propose a new brand (profile) for 3GP container files. If a Release-6 3GP file contains a SMIL file (as indicated by the presence of the 3GPP scene description handler in the meta box) then the player shall render the SMIL presentation. 

A terminal signals that it is capable of rendering SMIL presentations in 3GP files by including the SMIL MIME type (application/smil) in the ThreeGPAccept attribute in the user agent profile. This attribute shall also contain all MIME types of the media it supports. 

A terminal that is not capable of handling extended 3GP files will only include MIME types for timed media (audio, video and timed text) in the ThreeGPAccept attribute. 

8 Proposal
We propose

· that the Release 6 version of the 3GP file format [1] be based on the second version of the ISO base media file format [2],

· the definition of a 3GPP scene description handler given section 5,

· the addressing schemes for tracks given in section 6.

Moreover, we propose that 3GP files including SMIL-based multimedia presentations

· shall (or should) be supported by PSS terminals,

· shall be supported by MBMS terminals.
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