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3GP container files are proposed for MBMS:

· Chapter 1 gives an introduction and background.

· Chapter 2 contains the proposed changes.

· Chapter 3 provides overview, description and some analyses.

1 Introduction

1.1 Background

At the SA4#33 meeting in Helsinki, Ericsson proposed in S4-040699 [1] to extend the 3GPP File Format (3GP) [2] to a general container format for multimedia presentations. The discussion focussed on adopting 3GP container files for the MBMS service, as SA4 is currently in the process of defining codecs and formats to be supported by MBMS in Release 6. The results of the discussion were summarized by adding an Editor’s note to the Working Draft MBMS TS 26.346 V1.5.0 [3]:


10.7
3GPP file format

Editor’s note: A container file format, e.g. as specified in S4-040699, is currently considered for MBMS Release 6. At SA4#33 in Helsinki, container formats for multimedia presentations were discussed and all participants of SA4 were encouraged to bring proposals on container file formats to SA4#34 in Lisbon for consideration in MBMS Release 6.

With this proposal we answer the call for contributions on container file formats for MBMS Release 6 and propose specification text to the 3GP file format and the MBMS specifications.

1.2 MBMS profile

During the discussion at SA4#33, it was requested that a new profile for 3GP container files be defined for MBMS in order to avoid any changes to the current profiles of 3GP used by PSS and MMS. To this effect, we have produced a CR [4] to 3GP that defines the 3GP Extended-presentation profile, which should be used by MBMS.

The Extended-presentation profile extends the 3GP file format to a general container format that can be used for all multimedia presentations that previously had to be divided into several files. In short, a 3GP file with Extended-presentation profile

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

· 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

· is fully compatible with the 2nd Edition of the ISO base media file format

1.3 ISO base media file format (2nd Edition)

The extensions needed to define the Extended presentation profile are standardised in the 2nd Edition of the ISO base media file format (ISO FF) [5]. Currently 3GP is based on the 1st Edition of ISO FF, although 3GPP has already standardised several extensions in alignment with the 2nd Edition. These extensions include encryption and DRM protection, SRTP integrity protection, and structures for video buffer information and H.264. 

By letting the 2nd Edition of ISO FF be the new base format for 3GP, we also improve conformance to other formats based on the new ISO FF. The reverences will be made explicit and we will no longer have duplicate definitions of the same technology. 

2 Proposal
We propose that 

· SA4 approves the CR in [4]

· SA4 approves the following text to be included in TS 26.346 [3]:


10.7
3GPP file format


An MBMS client shall support the Basic profile and the Extended presentation profile of the 3GPP file format.
3 Description of 3GP container files

In our previous contributions [1][6] we have described the benefits of extending 3GP to a container file format for multimedia presentations and also given an overview of the technical solution together with some examples. 

Nevertheless, as a short orientation, we will repeat some of the overview discussions here (focussing on MBMS) and also explicitly point out the insignificant overhead the container gives when used to bundle files into a coherent presentation file.

3.1 Scope of 3GP container files

Today 3GP files are used for carrying presentations composed of timed multimedia (audio, video and timed text). However, presentations involving other media types, such as images for a slide show, are handled rather differently. A SMIL presentation requires several files to be handled separately and there is currently no method in 3GPP for containing them in one file. See Figure 1.

The present proposal extends the 3GP file format such that it can be used for all multimedia presentations in MBMS.  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. See Figure 2.
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Figure 1: The current scope of 3GP only includes timed media (audio, video and timed text). A multimedia presentation containing other media cannot be contained in one file and must instead be delivered as many separate files.


[image: image2.wmf] 

SMIL

 

JPEG

 

SVG

 

GIF

 

SP

-

MIDI

 

Extended 3GP

 

video

 

timed 

text

 

audio

 


Figure 2: An extended 3GP file can carry any kind of MBMS presentation by including all kinds of media in one file. 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.

3.2 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 an MBMS 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 as transparent as possible 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 3 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'). 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 3: 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 3 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 4 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. Optionally the SMIL file can be stored within the meta box itself in a so-called xml box (‘xml ').

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.
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Figure 4: 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.
For a complete technical description of the extensions we refer to the CR in [4] together with the definitions in the ISO FF (2nd Edition) [5].

3.3 Overhead

The overhead induced by the container file format is quite modest. There is no change to the tracks of a 3GP file; the only overhead comes from adding additional files. 

Consider a SMIL presentation and some binary files, e.g. images that are contained in a 3GP file. The overall overhead can be computed as follows:

· File type box with two brands (3ge6, iso2): 16+2*4 = 24 bytes

· Meta box: 12 bytes

· Handler box with handler (3gsd): 32 bytes

· Primary item box: 14 bytes

· Item location box (n items): 16+n*6 bytes

· Item information box: 14 bytes

· n item informations: n*(16 + filename + MIME type) 

where filename and MIME type indicate lengths including a terminating zero.

In total, the overhead for one container file is (in bytes):

· contstant: 112

· additional per item: 22 + filename + MIME type

Example: The example in Figure 4 contains the following files:

· "start.smil", with MIME type "application/smil"

· "cat.jpg", with MIME type "image/jpeg"

· "dog.jpg" with MIME type “image/jpeg"

Increase of the total file size: 112 + (22+11+17) + (22+8+11) + (22+8+11) = 244 bytes.

The same example including an additional 3GP file for audio and video tracks actually yields 24 bytes less total overhead, as the file type box of the 3GP file does not have to be repeated.

The overheads presented here give the additional size of the container file compared to the sum of the sizes of the individual files. However, the real overhead is much less, as filenames needs to be transported and stored also in the case of separate files (they are just not counted as part of the file). Several files will also induce more signalling and storage overhead. 

Hence, considering the very small numbers in the overhead count, the net result is actually that space is saved rather than consumed!

3.4 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 tracks in the movie box from the SMIL file, we need to define an addressing scheme. We propose to use ”#box=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: 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" 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>
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