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1 Introduction

During the 14th S4 meeting in Bath, U.K., the TSG-SA-WG4 group received a liaison document [1] from the 3GPP-TSG-T2, requesting that the issue of the file format for Multimedia Messaging Service elements is addressed in S4. The goal of the liaison statement is to ensure that alignment and interoperability is guaranteed along the entire delivery chain, thus including the case in which the content transfer to the final recipient is done by streaming.

The liaison statement also listed a number of requirements that T2 wishes to see addressed in the discussion for the choice of an appropriate file format. 

For easier reference, the liaison statement is attached to this document as Annex A. 

2 File format vs. coding format

The file format is an important element of the content manipulation chain. Conceptually, there is a difference between the coding format and the file format. The coding format is related to the action of a specific coding algorithm that codes the content information into a codestream. The file format defines instead how the codestreams corresponding to a multimedia content are organised and accessed. For instance, the file format can contain information about the location of the different codestreams in the file and the significant access points (e.g. the offset of the single video frames…).

When a single media type is involved, the coding and the file format are often considered, and referred to, as a single entity. When multimedia information is involved, instead, it is appropriate to maintain the distinction between these two instances.  

The file format plays an important role in facilitating the organisation and the access to the coded information, independently of the specific coding formats. Scenarios for the usage of file format in the handling of multimedia content include for example:

· storage

· file transfer 

· local playback

· streaming
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3  File format and MMS

For MMS applications, the file format plays an important role, as all the scenarios mentioned above are applicable in this context: 

· storage of the multimedia message on the originating device, as well as in the MMS server

· transfer of the multimedia content of the MMS message from the originating terminal to the MMS relay and server

· transfer of the multimedia content from the MMS relay to the receiving terminal. This can happen in two modes: 

· transfer of the entire file as part of the MMS message and successive local playback

· streaming of the content from the MMS relay to the recipient, with real-time playback. In this case the file format will allow the streaming server to access the information and put it into the streaming packets (RTP) according to appropriate protocols (known as RTP payload format).

The two possibilities mentioned in the last bullet makes it of paramount importance that the chosen file format has also good characteristics when used in streaming mode. 

3 The MP4 file format

The MP4 file format has been defined by the System Group of the Motion Picture Expert Group  (MPEG), and it is now part of the MPEG-4 standard (Systems) [2].

MP4 is defined in a open and standardised specification. Technically, MP4 is  derived from the successful QuickTime file format developed by Apple, and is currently among the most used file formats in the Internet.  

In addition, the file formats adopted for the new JPEG2000 still image coding scheme, and the one proposed for the Motion JPEG2000 extension are also derived from MP4 and integrated with it. 

Despite having been developed within the MPEG group, the MP4 file format is not limited for use with ISO codecs, but can encapsulate codestreams generated by the most commonly used codecs. For instance, the test files that have been distributed during the development of MPEG-4 Systems consisted of MP4 files that included H,263 video and G.723.1 audio codestreams. A registration procedure might be formally necessary in order to include codestreams generated by non-ISO codecs into MP4 files. To our current knowledge, this issue hasn't yet been explored, due to recent approval of the MP4 as a standard.

MP4 is not a "pure" streaming file format, but rather a streamable file format. In fact, MP4 allows for local storage, file transfer and local playback, as well as for streaming.

When used as an interchange format, the files is self-contained (not referencing media in other files), contain only the media data actually used in the presentation, and not contain any information related to streaming. This results in a small, protocol-independent, self-contained file, which contains the core media data and the information needed to operate on it.

The file could then optionally be prepared for streaming by adding "hint tracks" to the file itself. In practice, the "hint tracks" can be seen as a set of instructions that tell the streaming server how the content of the file should be "packaged" onto the chosen transport. Hint tracks are transport-specific, i.e. the same file can contain different sets of hint tracks  to be used for different transport protocols. This feature adds flexibility, since content from the same file can be delivered on different transports without need for re-formatting. For applications where aforementioned meta-data is not required (e.g. streaming hint tracks wouldn't be required in an MMS attachment download scenario), this meta-data should be stripped out for efficiency over the air interface.
MP4 allows for the content to be streamed according to open and standardised payload formats. The packetisation instructions of the payload format are optionally implemented in the hint tracks, but no trace of the file format is then present in the content that actually goes on the wire. 

It is our opinion that MP4 satisfies all the requirements for the adoption of a file format to be used for streamable MMS messages. 

4 Proposal 

We propose that 3GPP-TSG -SA4 recommends the adoption of MP4 as an interchange format to be used for streamable MMS media content. Regarding the MP4 hint tracks, the capability to generate and/or understand those in the content server is not to be mandated as this is a server implementation issue. 

In a MMS attachment download scenario, where the hint tracks are created and used by the MMS server, proposal is to avoid or restrict download of the hint tracks over the air interface.

We propose that this recommendation is reported to 3GPP-TSG-T2 in response to their liaison statement to SA4. 

We propose as well that a text recommending the adoption of MP4 file format for MMS Service, 3GPP Release 4 and later, is added to the spec 26.234.

Finally, we propose that a liaison statement is sent to the Motion Picture Expert Group (MPEG), requesting that MPEG educates the 3GPP-TSG-SA4 group about any necessary procedure (e.g. codec registration) for the official use of MP4 file with non-ISO codecs. 

5 References

[1] 3GPP TSG-SA4-000689 (TSG-T2-00779), Liaison statement from 3GPP-TSG-T2 to 3GPP-TSG-SA4 on "file format for MMS", Shin Yokohama, Japan, Nov 27th- Dec. 1st, 2000. 
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___________________________________________________________________________


The T2 and the S4 groups have established a liaison in which they agree to collaborate in order to align codecs and protocols for Packet-switched Streaming Service (PSS) and Multimedia Messaging Service (MMS) streaming.


In this framework, the T2 group brings to the attention of the S4 group that for MMS applications, the file format of MM elements (MMS ”attachments”) represents an important element of the content delivery chain. In particular, file format is involved in the following. 


· storage of the multimedia message on the originating device


· storage of the multimedia message in the MMS server


· transfer of the multimedia content of the MMS message from the originating terminal to the MMS server


· transfer of the multimedia content from the MMS relay to the receiving terminal. This can happen in two modes: 


· transfer of the entire file as part of the MMS message and successive local playback


· streaming of the content from the MMS relay to the recipient, with real-time playback. In this case the file format will allow the streaming server to access the information and put it into the streaming packets (e.g. RTP) according to appropriate protocols (known as payload format).


Especially, it is important for MMS to have a single file format that can be used for all three use cases: media storage, transfer of media as MMS ”attachments” and streaming download.


Requirements


In the following, we propose a set of requirements that in our opinion should be taken in due account in the discussion about file format issues for MM elements (MMS ”attachments”).


· The file format should allow the storage and the organization of the media content according to an open specification.


· The file format should bear no binding to specific codestream formats.  The file format should be flexible enough to allow the inclusion of codestreams created by a broad range of codecs, present and future. 


· The MMS relay should have the option of transferring the entire file at once as element/”attachment” in the MMS message, or allow a streaming server to access the multimedia content and stream it to the streaming client on the receiving terminal without the need for transcoding from one fileformat to another to support both use cases.


· Having a unique MIME type for the file format is also important, because as content type in MMS it is used, e.g. in the notification and streaming (also e.g. capability negotiation) to inform the recipient about the content type.


T2 believes that the value of the ongoing co-operation with S4 would be enhanced if the issues of file format for MMS elements/”attachments” would be addressed in S4, in order to ensure that alignment is guaranteed along the entire content delivery chain.


Appendix A: Basic use case


- User A creates a MMS message he intends to send to B. Creation is done locally in his terminal (stored in a file)


- MMS client transports the MMS message to a remote MMS relay (no streaming involved in the upload)


- MMS relay receives the MMS message (including the file), and gives the notification with URI to user B's MMS client.


- the reaction of user B to the message (e.g. 'doubleclicking' the URL) instantiates the streaming UA, which sends the RTSP requests to the MMS relay. MMS relay starts streaming the content from the file.


- Alternatively, the content can be transferred to the receiving terminal as a file included in the MMS message and played locally after the transfer has been completed. 



