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1 Introduction

This document provides an evaluation of SAF against the DIMS/RME requirements and includes additional technologies to meet the need of a complete Rich-Media Enabler. This document completes the liaison from MPEG.
2 Packaging and streaming requirements
In MPEG-4 part 20, the Simple Aggregation Format (SAF) is defined to fulfill all the requirements of rich-media services at the interface between media/scene description and existing transport protocols with the following features:

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

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

· Media interleaving.

· Support for tune-in in the middle of a session in broadcast scenarios.
· provides unified infrastructure for frame-accurate synchronization
· Signalling of MPEG and non-MPEG streams.
· Optimized packet headers for bandwidth-limited networks to guarantee a very low overhead.

· Streamable
· Easy mapping to popular streaming formats.

· Enhanced support for progressive download (progressive download of dynamic stream e.g.: live stream).

· Real time transmission/delivery.

· Cache management capability.

· Extensibility such as adding new packet types or new stream types.
· The payload of a SAF packet can be anything byte-aligned, XML or binary.
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.

2.1 Usage of the 3GPP extended file format
SAF is not a file format but a packaging format. The 3GPP Extended file format is actually limited in functionality:

· No streaming

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

In download scenario, SAF can be combined with the 3GPP extended file format in order to keep backward compatibility. 
Neither SAF nor 3GP modify the access units (AU) themselves, and 3GP can point to AU data wherever it is. As a consequence, a SAF stream can be placed in the ‘mdat’ box of a 3GP file, which ‘moov’ or ‘moof’ boxes will point at single AUs in the SAF stream. Thus, provided that the SAF reader is able to skip the initial few bytes of the 3GP file (‘ftyp’ box and begin of ‘mdat’ box), a SAF reader will use the file as a SAF stream, and a 3GP reader will use the 3GP metadata boxes. 

For progressive download and streaming scenarii, the 3GPP extended file format does not allow to efficiently deal with dynamic streams, SAF shall be used in this scenario.

2.2 SAF Elements
The SAF specification defines the binary representation of a compound data stream composed of different elementary streams such as LASeR, xHTML, CDF, SVG, SMIL, CMF/CMX, video, audio, image, font and metadata. 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 Scene 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 carrying complete scenes to be pre-loaded into the user’s cache to speed up the answering time for future requests.

2.3 SAF Benefits: efficiency requirements

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 deals with live streams without latency.

· 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, while maintaining the continuity of service.

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 addition, SAF may be used as payload format for streaming (over RTP/RTSP) multimedia presentation aggregating Scene data, Still Pictures, Audio and Video. RFC 3640 may be used as an RTP payload format. The improvements of SAF in this use case are as follows:

· SAF enables to send over RTP scene description and images (vector graphics 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 allows to dynamically modify the number of streams sent through one RTP channel.

· 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.
2.4 Caching and private data management at the transport format level.

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. This content pre-load mechanism can be used to optimize the response time for frequent/predictable user requests.
· 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. This allows frequently used streams to be labeled specifically so that the device caching module can give them preference.

2.5 Synchronization at the  transport format level
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.

3 Conclusion
SAF answers to the DIMS/RME requirements at the packaging and transport level.
We recommend SA4 to include this document in the TS document for DIMS and to issue the relevant CR for MBMS, PSS and MMS specifications.
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