3GPP TSG-SA WG4 Meeting #31

Tdoc S4 (04) 0078 0296
Montreal, Canada, 17-21 May, 2004


Source:
Ericsson

Title:
3GP file format extensions – container format 

Document for:
Discussion and decision

0 Resubmission

This is a resubmission of document S4-040078 presented at SA4#30 in Malaga. 

Sections 1-6 are identical to the original submission, which proposed a container file format based on simple extensions to the ISO base media file format, i.e. the basis for the 3GP file format in TS 26.244 as well as the wide-spread MP4 file format.

This initial section (0) has been added to reflect recent developments in MPEG and SA4:

0.1 Standardisation progress in MPEG

Current status in MPEG:

· The proposed addressing scheme that would allow SMIL and any kind of media file (images, midi, etc.) in ISO files has now been adopted for inclusion in version 2 of the ISO format (ISO/IEC 14496-12/FPDAM1, MPEG document N6323 publicly available).

· The new ISO format will be frozen in July 2004. Other additions to 3GP are already aligned with the new ISO format, such as support for encryption and DRM protection, SRTP integrity protection in server files, and structures for H.264 | AVC.
The container solution adopted by MPEG has been slightly simplified compared to S4-040078. The original file-tree has been replaced by a flat structure in order to minimize complexity and overhead and make container files structural simple.

Note that the container extensions are fully integrated into the ISO base media file format:

· SMIL, JPG, SVG etc. can simply complement audio and video tracks in a 3GP file.

· However, the extensions can also be used as a pure container (without traditional tracks) providing a very simple but flexible solution. 

Media in all of these files can be interleaved and thus optimized for progressive download.

0.2 Other proposal in SA4

With this resubmission we also would like to give a response to contribution S4-040234, "DCF Format as a Container Format for Multimedia Presentations" by Nokia to SA4#31. It compares the DRM Content Format (DCF) – to be published by OMA – with our proposal in S4-040078 for an ISO-based container file format, and claims several advantages. 

We cannot find any of the arguments for DCF compelling and would like to repeat the full list of claimed divergences from ISO container files below. Our responses are in italics:

· (DCF) already specified.

Both DCF and ISO ver2 are yet to be frozen. ISO ver2 will be frozen in July 2004.
· (DCF) already has big industrial support and commitment. 

The industry support for file formats already based on ISO (3GP, 3G2, MP4, AVC, AAC, and even MOV) is a very strong indication for the success of the ISO base media file format.
· (DCF) simplicity in creation, editing and parsing. 

Creation tools for 3GP files are wide-spread. Pure container files (without tracks) are extremely simple to create. Editing and parsing is straightforward and fully compatible with all file formats in the ISO family.
· (DCF) no direct dependency on the 3GPP file format (and hence decoupled from it).

ISO container files have no depenpency on the 3GPP file format and can be made completely decoupled from 3GP files.

However, the relationship with 3GP makes it possible to make presentations fully integrated with audio and video and optimized for progressive download!
· (DCF) ability to contain any file format and even complex presentations (e.g. can make use of SMIL “switch” tag) inside it.

This is exactly the same for container files based on ISO. In fact, optimal download based on switch statements is better supported by ISO container files, since they have table of contents that explicitly point out media positions.
· (DCF) has DRM support by nature (which can be turned on/off).

ISO container files have full support for DRM. The support is identical to the DRM support in 3GP files, i.e. PDCF files in OMA that use OMA DRM ver2.
· (DCF) progressive download is possible.

DCF has no support for interleaving of media to enable progressive download, whereas ISO container files can contain interleaved media and are thus optimized for progressive download and timely delivery.

The proposed method for DCF is to start downloading the file, parse it, and control the download by issuing multiple (pipelined) HTTP GET requests with byte ranges.

Note, however that

· HTTP does not grant any control over individual downloading rates in such an aggregation scenario, i.e. the download cannot be optimized to fit media rates.
· DCF does not have a “table of contents”, i.e. a client needs to iteratively “seek” through the file to find a specific media box and issue a corresponding HTTP GET request.
The rest of this contribution contains the original proposal in S4-040078

1 Introduction

This is a proposal to extend the 3GPP File Format (3GP) [1] to a general container format for full multimedia presentations in PSS. Currently such presentations involve many files that need to be downloaded separately. The idea behind a container format is to provide an alternative 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 by the PSS.

An extended 3GP file is backward compatible with 3GP files for audio and video, and is also able to carry a SMIL presentation with images, SVG, etc. It is simply a container for SMIL and PSS media, which can be included without modifications or changing dependencies.

The main use case for a 3GP container file is progressive download of a PSS presentation. Other potential use cases include local playback after delivery (MMS and PSS), and as a format for distribution of multimedia presentations in MBMS.

The proposed extensions to the 3GP file format are fully integrated into the ISO base media file format [2,3] (version 2, to be finalized in July 2004). Other proposed additions to 3GP are already aligned with the new ISO format, such as support for encryption and DRM protection, SRTP integrity protection in server files, and structures for H.264 | AVC.

2 Rationale

An alternative to conventional streaming of audio and video over RTP is provided by the 3GP file format, which synchronises and interleaves media streams into a single file suitable for progressive download over HTTP. 

So far this only works for audio and video (and timed text). Any presentation involving other media types must be delivered through a set of separate file downloads. However, by extending the 3GP file format to also support SMIL presentations and other media types, it can be used for delivering any kind of PSS or multimedia presentation. 

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. Moreover, packing a presentation in one container file allows for easier handling by users who may want to store or forward presentations.

The scope of 3GP files and extended 3GP files is outlined in Figures 1 and 2 below:
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Figure 1: A typical PSS presentation consists of audio and video streamed over RTP and other media files downloaded separately over HTTP, including the SMIL file itself.
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Figure 2: A 3GP file is an alternative to streaming audio/video and downloading timed text. An extended 3GP file may replace all media types, including the SMIL file, by one file suitable for progressive download.

3 Technical solution

The proposed extension is to include a top-level file tree within the 3GP file, where each file is stored together with its MIME type, and a handler for SMIL files. 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 directory 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.

The technical solution can be derived from the ISO base media file format [2], which 3GP is based upon. Version 2 of this format [3], currently developed by MPEG, includes support for incorporating items (such as image files) that can be interleaved with the conventional track structure. Ericsson has proposed an addressing scheme (file tree) for such items that would enable 3GPP to define a 3GP container format for SMIL-based PSS presentations. The technical details of this proposal are provided in [4], which is included as an attachment to the liaison statement in [5]. 

By extending the 3GP file format to a container format, one guarantees backward compatibility with the present 3GP file format for audio and video. All structures for interleaving media in 3GP can thus be re-used for general PSS presentations. A content creator can even author 3GP files that can be played by “extended” 3GP players (best use) as well as legacy players (limited presentation).
Figure 3 outlines the structure of an extended 3GP file consisting of tracks and a file tree. Note that all media, for both tracks and files in the file tree, are stored as interleaved chunks of data in the file, allowing for progressive download of the entire 3GP file.
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Figure 3: Schematic example of an extended 3GP file. It is divided into file type 
(brands), file tree (SMIL and JPEG files), movie (AMR and H.263) and media data.

4 Pros and cons

Although there are many advantages of using the proposed 3GP container format, we see it mainly as an alternative for transport and packaging of PSS presentations. However, not all scenarios in PSS will benefit from using this format. In the following we list some questions highlighting the pros and cons of using the 3GP container format in order to give a more balanced view of its usefulness.
Q:
Can a client signal whether it supports container files?

A:
Yes, the User Agent Profile (UAProf) of a client can list all media types it supports within 3GP files. This is possible with the PSS UAProf vocabulary in Release 6.

Q:
Can any kind of media be used in container files?

A:
Yes, all media types in PSS can be included. Media files are identified by their MIME types, which also allows for forward compatibility.

Q:
Can container files be used with OMA download [6]?
A:
Yes, the OMA download descriptor can contain several MIME types in case the client device needs to support multiple media types in order to process a composite object. OMA download mandates clients to understand such download descriptors. As OMA download also supports UAProf, the server can have pre-knowledge of the capabilities of the client before a file is delivered.

Q:
Is the content of a container file signaled in the MIME type? 

A:
The MIME type of a 3GP file (video/3gpp) does not include the MIME types of the content of the 3GP file. Using a container file has the disadvantage that content is “hidden” one layer. We have the same situation already with signaling audio and video codecs within the current 3GP file format. 

However, one could define a MIME parameter to the video/3gpp MIME type that lists the containing MIME types. We believe that this will not be necessary, though, as a client can signal its support for media types in 3GP files via UAProf.

Q:
Can container files be encrypted or protected?

A:
Yes, the same encryption and protection formats that can be used for current Release-6 3GP files can be used for 3GP container files.

Q:
Is it possible to share content between 3GP files?

A:
In principle a SMIL file within a 3GP file can refer to files at any URL. However, for the main use case of progressive download, it makes sense to only use self-contained files.

Q:
Let’s say that the client only has rights to store the audio, but not the images in a protected 3GP container file. If the user wants to view the presentation a second time, is it then possible to only download the missing parts?

A:
Well, this would not be a good use case for container files. They are mostly useful when the whole presentation is kept together (either stored or downloaded). 

Q:
Can a user store parts of a presentation in a 3GP container file? 

A:
Bundling content makes it less flexible to separate or modify. But if a player is able to play a file, it should also able to unpack it. However, the positive side of bundling is that it keeps the integrity of a presentation. It is also makes it easier to store and transport a presentation without facing the risk of losing parts of it.

Q:
Is progressive download of one container file more efficient than traditional pipelining of several downloads in a SMIL player?

A:
Yes, the interleaving in a container file can be optimized such that media is delivered in a timely fashion. With pipelining several (parallel) HTTP downloads in SMIL player, the relative download rates are not controlled.

Q:
What happens when a client doesn’t support one of the media types in a presentation?

A:
The same as when container files are not used, i.e. it is up to the client implementation to decide whether parts of the presentation should be played or not.

Q:
Doesn’t bundling content make it difficult for servers to adapt content according to a client’s capabilities?

A:
Yes, it is probably easier for a server to adapt a presentation if media options are handled as separate files. For simpler cases, however, one could pre-encode a set of different container files, from which and the server can choose.

5 Proposal

We propose to extend 3GP to a container format. We think this can be done within the Release-6 time frame, although it is not necessary to make a decision at this stage. In any case, we propose that SA4 responds to the LS from MPEG [5] with positive feedback and requirements on including presentation and media files in the ISO base media file format. This way MPEG will be able to provide an integrated framework that we can refer to if we make an extension to the 3GP format for PSS SMIL presentations.
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