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1 Introduction
At the last SA4 meeting, offline discussions raised some concerns that there might be an interoperability problem due to differences between the 3GP (.3gp) and 3G2 (.3g2) file formats [1,2] defined by 3GPP and 3GGP2, respectively. In order to assess whether this is the case it is important to understand the relationship between these file formats and that their common denominator, the ISO base media file format [3], governs both interoperability and flexibility.

In this contribution we discuss the role of the file formats as well as the nature of possible misalignments. We point out commonalities and highlight the differences. 

Our conclusion is that 3GP and 3G2 are interoperable where applicable, i.e. for features shared by 3GPP and 3GPP2. Differences between 3GP and 3G2 are due to different requirements in 3GPP and 3GPP2 and not due to misalignment on a file format level. 

2 Common basis

Both 3GPP and 3GPP2 use file formats based on the ISO Base Media File Format (ISO FF) for audio, video and timed text. 3GP files have been defined through extensions to the ISO FF that meet the requirements of the MMS and PSS services in 3GPP, whereas 3G2 files have targeted requirements in 3GPP2. However, a 3GPP file that also meets the requirements in 3GPP2 can be “branded” as compatible to 3GPP2, and vice versa. The same is also true for other file formats derived from the ISO FF, such as MP4 

The overall structure of the file formats is identical. All dependencies, timing information, etc. is encoded by common functions of the ISO FF without references to particular media types or features. However, due to their different requirements, 3GPP and 3GPP2 have adopted, their own, partially overlapping, sets of codecs and features for their services. This is by necessity reflected by the file formats.

3 Interoperability

By using the ISO FF as the common base, 3GP and 3G2 files are inherently interoperable. The ISO FF provides a framework for the storage of (in principle) any kind of audio or video stream together with dependencies and timing information for synchronized playout (or streaming) of such streams. All this information is binary encoded and media agnostic in order to guarantee that derived file formats can be processed by common parsers and players and even general-purpose editors.

The question whether 3GP and 3G2 are interoperable depends on which extensions and restrictions to the ISO FF they support or impose. The interoperability depends on:

· Whether the file formats support the same extensions (codecs and features). 

· Whether shared codecs and features have common definitions.

· Whether the file formats imposes restrictions to the ISO FF.
3.1 Extensions - codecs and features

The first bullet in the above paragraph relates to requirements within 3GPP and 3GPP2 rather than the file formats per se. Each codec or feature in 3GPP or 3GPP2 has been adopted on its own merits. Possible alignment, i.e. new additions to 3GP or 3G2, should be handled on a case-by-case basis following established procedures in each organization. Discrepancies are due to different requirements and are not a question of file format interoperability.

Note that from a file-format point of view, there is no inherent problem of authoring files that conform to both 3GP and 3G2. The ISO FF is designed to allow for some flexibility by signaling that a file can be played by more than one kind of player. The “brand” of a file format defines which codecs and features it supports. Files may conform to more than one specification by including a “best use” brand and one or more “compatible” brands. Clause 5.5 of the 3GP specification [1] gives some guidelines for how files can be branded.
3.2 Common definitions

If 3GP and 3G2 files can carry an identical codec or feature, then it is of course desirable that they share the definition describing this, i.e. that the specifications have the same syntax and semantics. Discrepancies should be avoided by always consulting existing specifications when new codecs/features are added to a derived file format. Explicit guidelines on how to define a derived file format have been included in the new amendment [4] to the ISO FF that is currently being finalized by MPEG and JPEG.

In order to avoid possible divergences between file formats that share codecs or features, it is better to make a reference rather than duplicating texts, as there is always a risk of divergence if one text is altered and the other one is not. 

3GP and 3G2 share some codecs, e.g.:

· AMR and H.263. The definitions for how to store AMR and H.263 in files have been copied by 3GPP2 from the 3GP specification. In order to secure interoperability, 3GPP could ask 3GPP2 to refer rather than copy its specifications.

· Timed text [5]. Timed text was originally defined for storage in 3GP files. The alignment between 3GP and 3G2 is a good example of a successful collaboration where 3GPP2 refers to the specification text in 3GPP. Except for the text-wrapping feature (where 3GPP and 3GPP2 had different constraints) files carrying timed text are fully interoperable between 3GPP and 3GPP2.

3.3 Restrictions to the ISO base media file format

3GP and 3G2 files share some restrictions made to the ISO FF, such that files shall be self-contained. However, 3GP files have some further restrictions in order to maintain backward compatibility with the first version of the 3GPP file format. The 3GPP file format in Release 4 was defined before the standardization of the ISO FF and was based on MP4 (version 1).

Currently, 3GP files impose the following two restrictions that 3G2 files don’t:

· Compact sample sizes shall not be used.

· Movie fragments shall not be used.

Compact sample sizes did not exist for MP4 version 1 and are therefore not allowed for 3GP files in order to preserve backward compatibility with Release 4 and 5. The restriction is currently made for all files in Release 6, but we may lift it from additional codecs or features not used in earlier releases without jeopardizing backward compatibility.

Movie fragments were not part of MP4 version 1. They have not been proposed in 3GPP, probably because they are not useful for the MMS service, which relies on the delivery of self-contained files for audio and video. Allowing them for 3GP files in general would break backward compatibility with earlier releases and would also bring new requirements (mainly) to the 3GPP PSS clients. However, one possible use case could be for progressive download, but unlike 3GPP2, we have so far not seen any clear requirements or a technical need in 3GPP for this.
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