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1. Inserted sections

This section will contain material which is generic but currently defined in other specifications, notably:

a) the common structures that support MPEG-21 and static meta-data;

b) the support for static meta-data;

c) the structures defined for AVC which are more broadly applicable (such as sample groups, switch pictures, the depends-on/is-depended-on table, and sample dependency table);

d) other amendments as needed.

<Insert section references to the AVC FF Study, part 15, and the MPEG-21 working draft>

2. Annex XXXX

This annex may contain informative material advising on how to construct files for use on low-memory devices, including advice on use of movie fragments, how to handle editing in low memory, and so on.  Contributions are welcome.

3. Annex XXXX

3.1 Introduction

This Annex provides informative text to explain how to derive a specific file format from the ISO Base Media File Format (ISO/IEC 14496-12 | 15444-12 ).
ISO/IEC 14496-12 | 15444-12 ISO Base Media Format defines the basic structure of the file format. Media-specific and user-defined extensions can be provided in other specifications that are derived from the ISO Base Media Format. So there will be a number of specifications depending on the codecs, combination of codecs, and so on.
3.2 General Principles

A number of existing file formats use the ISO Base Media File Format, not least the MPEG-4 file format MP4 [], and the Motion JPEG 2000 file format MJ2[].  When considering a new specification derived from the ISO Base Media File format, all the existing specifications should be used both as examples and a source of definitions and technology.  In particular, if an existing specification already covers how a particular media type is stored in the file format (e.g. MPEG-4 video in MP4), that definition should be used and a new one should not be invented.  In this way specifications which share technology will also share the definition of how that technology  is represented.

Be as permissive as possible with respect to the presence of other information in the file;  indicate that unrecognized boxes and media may be ignored (not “should be ignored”).  This permits the creation of hybrid files, drawing from more than one specification, and the creation of multi-format players, capable of handling more than one specification.

3.3 Brand Identifiers

3.3.1 Introduction

This section covers the use of brand identifiers in the file-type box, including:

· Introduction of a new brand.

· Player’s behavior depending on the brand.

· Setting of the brand on the creation of the MP4 file.

3.3.2 Usage of the Brand

In order to identify the specifications to which the file complies, brands are used as identifiers in the file format. These brands are set in the File Type Box. In the File Type Box, two kinds of brands can be indicated. One is the major_brand that identifies the specification of the best use for the file. Second is the compatible_brands, which can identify multiple specifications to which the file complies. 
For example, a brand might indicate:

(1) the codecs that may be present in the file, 
(2) how the data of each codec is stored, 
(3) constraints and extensions that are applied to the file. 
New brands may be registered if it is necessary to make a new specification that is not fully conformed to the existing standards. For example, 3GPP allows using the AMR and H.263 in the file format. Since these codecs were not supported in any standards at that time, 3GPP specified the usage of the SampleEntry and template fields in the ISO Base Media Format as well as defining new boxes to which these codecs refer. Considering that the file format is used more widely in the future, it is expected that more brands will be needed.

3.3.3 

3.3.4 

3.3.4.1 Introduction of a new brand

A new brand can be defined if conformance to a new specification must be indicated.  This generally means that at least one of the following conditions is satisfied:
1. Use the codec that is not supported in any existing brands.

2. Use more than one codec in the combination that is not supported in any existing brands. In addition, the playback of the file is allowed only when all the media in the file is supported by the player.

3. Use the constraints and/or extensions (Boxes, template fields, etc.) that are user-specific.

If a new brand is defined, you should not require that it be a major-brand.  However, you can define brands which are only permitted as compatible brands.
3.3.4.2 Player Guideline

If more than one brand is present in the list of the compatible_brands, and one or more brands are supported by the player, the player shall play those aspects of the file that comply with those specifications. In this case, the player may not be able to decode unsupported media.

3.3.4.3 Authoring Guideline

If the author wants to create a file that complies to more than one specification, the following considerations apply:

1. There must be nothing contrary to the specification identified by a brand within the file.  For example, if a specification requires that files be self-contained, then the brand indication of that specification must not be used on non-self-contained files.

2. If the author is satisfied that a player compliant with only one of the specifications play only that media compliant with that specification, then that brand may be indicated.

3. If the author requires that the media from more than one specification be played, then a new brand would be needed as this represents a new conformance requirement for the player.

1. 
2. 
3.3.5 Example
3.4 Addition of new boxes
In this section, we take the example case when a new brand can be defined.

First of all, we explain about the two currently existing brands. If the brand ‘3gp5’ is in the list of the compatible_brands, it indicates that the file contains the media defined in the 3GPP TS 26234 Release 5 in the way specified by the standard. For example, the file of ‘3gp5’ brand may contain H.263. Likewise, if the brand ‘mp42’ is in the list of the compatible_brands, it indicate that the file contains the media defined in the ISO/IEC 14496-1:2001/AMD 6 in the specified way. For example, the file of ‘mp42’ brand may contain MP3. However, MP3 is not supported in ‘3gp5’ brand.

Given that the file contains H.263 and MP3, and has ‘3gp5’ and ‘mp42’ as the compatible_brands. If the player complies only to ‘3gp5’ and does not support MP3, recommended behavior of the player is to play only H.263. If the contents author does not expect such behavior, a new brand is defined to indicate that both H.263 and MP3 are supported in the file. By specifying the newly defined brand in the list of the compatible_brands, it can prevent the above behavior and the file is played only when the player supports both H.263 and MP3.

3.5 Box layout and order

Do not require that any existing or new boxes you define be in a particular position, if at all possible.  For example, the existing JPEG 2000 specifications require a signature box and that it be first in the file.  If another specification also defines a signature box and also requires that it be first, then a file conformant to both specifications cannot be constructed.

3.6 Storage of new media types

There are two choices in the definition of how a new media type should be stored.  

First, if MPEG-4 systems constructs are desired or acceptable, then:

a) a new ObjectTypeIndication should be requested and used;

b) the decoderspecificinformation for this codec should be defined as an MPEG-4 descriptor;

c) the access unit format should be defined for this media.

The media then uses the MPEG-4 code-points in the file format;  for example, a new video codec would use a sampleentry of type ‘mp4v’.

If the MPEG-4 systems layer is not suitable or otherwise not desired, then:

a) a new sampleentry four-character code should be requested and used;

b) any additional information needed by the decoder should be defined as boxes to be stored within the sampleentry;

c) the file-format sample format should be defined for this media.

Note that in the second case, the registration authority will also allocate an objecttypeindication for use in MPEG-4 systems.

3.7 Use of Template fields

Template fields are defined in the file format.  If any are used in a dervied specification, the use must be compatible with the base definition, and that use explicitly documented.

3.8 Construction of fragmented movies

When constructing a fragmented file for playback, there are some recommendations for structuring which optimize playback and random access.

The recommendation is that:

· The file consists of boxes in the following order:

· 'ftyp'

· 'moov'

· pair of 'moof' and 'mdat' (arbitrary number)

· 'mfra'

· A 'moof' consists of at most one 'traf' for each media.  When the file contains a single video track and a single audio track, the 'moof' will contain two 'traf', one for the video and one for the audio.

· For video, random accessible samples are stored as the first sample of each 'traf'.
For audio, samples having the closest presentation time for every video random accessible sample are stored as the first sample of each 'traf'.
Hence, first samples of each media in the 'moof' have the close presentation time.

· First (random accessible) samples are recorded in the 'mfra' for both video and audio.

The offset and the initial presentation time of every 'moof' are given in the 'mfra' for both audio and video.

The player will load the 'moov' and 'mfra' initially, and hold them in memory during playback.  When random access is needed, the player will search 'mfra' in order to find the random access point having the closest presentation time for the indicated time.

Since the first sample in the 'moof' is random accessible, the player can directory jump in the random access point.  The player can read the 'moof' of the random access point from the beginning.  The subsequent 'mdat' starts from the random accessible sample.

As such, the two step seeking is not necessary in random access.
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