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Introduction

MPEG-4 part 20 is composed of LASeR (Lightweight Application Scene Representation) and SAF (Simple Aggregation Format).

SAF aims at fulfilling all the requirements of rich-media services at the interface between media/scene description and existing transport protocols:

· Simple aggregation of any type of stream, file or fragment.

· Dynamic addition of new streams/files after the start of the delivery.

· Media interleaving,

· Precise synchronization mechanisms support.

· Signalling of MPEG and non-MPEG streams,

· Optimized packet headers for bandwidth-limited networks to guarantee a very low overhead,

· Easy mapping to popular streaming formats,
· Enhanced support for progressive download.

· Real time transmission/delivery.

· Cache management capability.

· Extensibility such as adding new packet types or new stream types.

Answers to DIMS and RME Requirements
This document will give an overview on how SAF can fully or partially answers to the RME and to the actual non finalised DIMS requirements; in particular requirements for file format, packaging, streaming, synchronisation, caching.
The global architecture for an application is as follows:
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Figure 1: Architecture of LASeR and SAF
1.1 SAF elements
The SAF specification defines the binary representation of a compound data stream composed of different data elementary streams such as LASeR, CDF, SVG, SMIL scenes, video, audio, image, font, metadata streams. Data from these various elementary streams results in one SAF stream by multiplexing them for simple, efficient and synchronous delivery. A SAF stream is made of SAF Access Units (AU) of the following classes: 

· AUs carrying configuration information for the media or DIMS/RME decoder to be initialized. 

· AUs carrying configuration information for elementary streams not carried inside this SAF stream. Streams that need to be carried separately include streams which are started interactively, or are delivered through another protocol.

· AUs carrying media or LASeR AU. 

· AUs carrying an end of stream signal, indicating that no more data will be received in an elementary stream.

· AUs carrying an indication that no more data will be received in this SAF session.

· AUs carrying cache units as explained in section 2.5
1.2 Usage of the 3GPP extended file format
SAF is not a file format but a packaging format. 3GPP extended is actually limited in functionality:

· No streaming

· No possibility to add a stream in a 3GPP Extended File which progressive download has already started

SAF can be combined with the 3GPP extended file format in order to provide additional functionality while keeping backward compatibility.

An extension of the 3GPP file format will be required to:

· to make it efficient in streaming mode when a new stream is added in band

· to limit ‘moov’/’moof’ parsing when it is not required, to reduce memory consumption

1.3 Packaging

SAF can be used as a packaging format for any kind of content: SVG, SMIL, LASeR, CDF and then can be used for streaming aggregated multimedia presentation over RTP.
In particular, CMX components can be embedded in SAF streams to achieve compliance with 3GPP2.
1.4 Improvements brought by SAF

The main objectives of adding SAF are as follows:

· SAF provides a light mechanism that uses low memory footprint (size of the code).

· SAF provides a light mechanism that uses low run-time memory.

· SAF provides a mechanism that enables the addition of media in real time (i.e., during the dynamic composition/creation of the contents).

· SAF provides a delivery mechanism that ensures minimal latency since the content can be parsed and decoded as soon as it is received.

· SAF provides a delivery mechanism that enables to optimize the response size : the response can be interrupted by the end-user when the progressive delivery is in progress, when the emitter detected the interruption it can stop the addition/encapsulation of media within the response and then reduces the response size according to the end-user interest.

SAF provides a delivery mechanism that enables to reduce the number of response when browsing. Compared to WAP delivery mechanism where the number of requests/responses is equal to (N+1) where N is the number of media included in the page/scene; SAF reduces the number of requests/responses to 1. 
In frequent cases, SAF will perform better than 3GPP FF when browsing a presentation for the following reasons:

· SAF provides a mechanism that enables the addition of media in real time (i.e., during the dynamic composition/creation of the contents).

· SAF provides a delivery mechanism that ensures minimal latency since the content can be parsed and decoded as soon as it is received.

· SAF provides a delivery mechanism that enables to optimize the response size: the response can be interrupted by the end-user when the progressive delivery is in progress, when the emitter detected the interruption it can stop the addition/encapsulation of media within the response and then reduces the response size according to the end-user interest.
In addition, SAF SHOULD be used as payload format for streaming (over RTP/RTSP) multimedia presentation aggregating LASeR, Still Pictures, Audio and Video. RFC 3640 SHOULD be used to design the RTP Packetization). The improvements of SAF in this Use cases are as follows:

· SAF enables to improve the synchronization of media that have been encapsulated in the same SAF streams.

· SAF enables to send over RTP scene description and images (vectors or bitmaps).

· SAF enables to reduce the number of RTP streams by aggregating the media and scene description within the same RTP streams: this should induce a reduction of run-time memory and CPU usage (RTP sockets are CPU and memory demanding).

· SAF enables to add in real-time (i.e., during the delivery and content generation processes) media, graphics elements or scene description modifications according to end-user interactions. The end-user interactions are done using a request/response scheme like WAP/WSP or WEB/HTTP.
1.5 Caching / storing, private data management

The packaging format proposed by SAF provides more features for caching  / storing mechanism, based on the MPEG model:
· The cacheUnit allows sending a pair url+scene in advance, such that when that url is requested, there is no need for a request to the server,

· Each stream can be declared permanent, which means that if the terminal has enough memory, it should store the stream for a duration specified in the stream header.
1.6 Synchronization

Scene formats require support (at least temporal signalling) from the underlying transport mechanism. When the transport mechanism does not provide that support, as is the case with HTTP, SAF provides the support required by the scene format to create a complete platform for efficient and frame-accurate synchronization of media and scene.
Implementations and Conformance
As MPEG 4 part 20 has reach the FDIS stage, the SAF specification is now stable. MPEG provides in addition:

· A reference software to ease the development of a SAF client

· Test set and validation process.

Currently we are aware of 3 different implementations of a SAF client.

Complete product suites including authoring tool, server, and client are already used by major mobile actors.
Conclusion

We recommend SAF to be considered as a technical candidate for the DIMS/RME enabler.
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