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WG 11 (MPEG) would like to thank you for your Liaison Statement containing the information about your work item for dynamic and interactive multimedia scenes, its technical requirements and its on-going schedule. In particular WG 11 has noted the Request for Information on DIMS that you have issued at your last meeting in Bordeaux, France.

We are pleased to inform you that, after achieving the FDIS stage of ISO/IEC 14496-20 (LASeR & SAF) at our previous meeting in October in Nice (France), we are currently working on Amendment 1 ISO/IEC 14496-20 which targets the following:

a) The inclusion of SVG Tiny 1.2 elements, including scene APIs such as uDOM.

b) The improvement of the handling of media streams, in particular in cases where only one decoder is available or for broadcast scenarios.

c) The improvement of the extension mechanism providing the compression-efficient binarized inclusion of XML content possibly defined by other organizations, and

d) The provision for the signalling of specific profiles defined by external organizations.

We expect that this amendment will reach a mature state (FPDAM) in April 2006 and will be finalized at our October 2006 meeting.
We believe that ISO/IEC 14496-20 (LASeR & SAF) answers DIMS objectives and technical requirements and we propose an analysis in the following section of the coverage of your requirements by ISO/IEC 14496-20. 

WG 11 understands that LASeR has been submitted as a candidate for DIMS and WG 11 would be pleased to support your evaluations.

WG 11 would welcome your comments and questions to the current specification and to the on-going amendment.

3. Summary

We are looking forward to continuing our fruitful collaboration and receiving any additional comments on AMD.1 that you may have.
1. Analysis of ISO/IEC 14496-20 as a candidate for DIMS work item in 3GPP SA4.

ISO/IEC 14496-20 defines, as per the terms of S4 050800, both:

a) a scene format and scene definitions with an associated efficient compression called LASeR. The features of LASeR are :

· management of user interactivity

· incrementally updated scenes and animations
· the compatibility with, integration of, and building upon existing media types and formats (including those mandated by 3GPP specifications)

· storage format integration

b) a container and delivery format called SAF (simple aggregation format)

· allowing for the delivery either by download or by streaming.

1.1 Analysis of DIMS Requirements

	
	Requirement
	Covered

	2. 
	DIMS SHALL make efficient use of radio network bandwidth
	FDIS, AMD1

	
	Compression tests made at our MPEG 74th meeting, in which gzip was considered as an anchor have shown not only the efficiency ISO/IEC 14496-20 but also its extensibility while maintaining a small footprint.

	3. 
	DIMS SHALL support user interactivity
	FDIS, AMD1

	
	As LASeR is based on SVG, the same kind and level of interactivity is offered.

	4. 
	DIMS SHOULD be backward compatible with existing 3GPP technologies
	FDIS, AMD1

	
	FDIS is backward compatible with SVG Tiny1.1, and can be used with any AV codecs mandated by 3GPP. The intent is that AMD1 is backward compatible with SVG Tiny1.2 to be finalized by W3C in the first semester of 2006.

	5. 
	DIMS SHALL be able to use existing storage and transport formats
	FDIS, AMD1

	
	ISO/IEC 14496-20 can be stored and conveyed in the ISO File Format (and its extensions MP4, 3GP) or in mpeg4-generic RTP payload. See section 11

	6. 
	It SHOULD be possible to set limits for the resource required by DIMS such as: bandwidth, CPU, memory.
	FDIS, AMD1

	
	FDIS already defines compression technologies decreasing parsing resource consumption and network bandwidth. Furthermore a profile has been defined targetting terminals with highly constrained resources. Provision for the definition of levels are planned for AMD1.

	7. 
	The design of the mediatype is agnostic to any particular codec, network, terminal, browser, middleware, OS. (OMA RME FUNC 24)
	FDIS, AMD1

	
	The design is media agnostic and future codecs could be easily accommodated with. All MPEG media codecs are supported and specific codecs could be included.

The design is hardware (terminal, OS, middleware) and network agnostic. 

	DIMS presentation format for scene and dynamic updates

General requirements.

	8. 
	DIMS SHALL support the integration of relevant 3GPP supported media into the scene (e.g.: audio, video, graphics, timed text)
	FDIS, AMD1

	
	As per above and as per SVG. Any codec can be integrated. 

	9. 
	DIMS SHOULD be compatible with the rendering models of the SVG Tiny1.2 profile available in the 3GPP specification. 
	FDIS, AMD1

	
	By design ISO/IEC 14496-20 re-uses the SVG rendering model.



	10. 
	Text scrolling and slideshow SHALL be provided (OMA RME FUNC 29)
	FDIS, AMD1

	
	FDIS provides slideshow functionality and text scrolling functionality.

AMD1 provides additionally advanced text scrolling functionality ("Scroller") and enhanced SlideShow functionalities (transition effects) are currently being studied.

	11. 
	DIMS navigation and interaction SHALL be  agnostic to the type of MMI provided (e.g. using any input device) (OMA RME FUNC 15)
	FDIS, AMD1

	
	LASeR design is MMI agnostic and provides the management of any input device within the scene description. 

In particular LASeR allows the emulation of a pointing device (stylus or mouse) through the use of a keypad, thus allowing content to be designed in an input-device independent manner.

	12. 
	DIMS SHALL allow the client to identify scene content that is no longer useful in the service so it can be progressively deleted.
	FDIS, AMD1

	
	LASeR provides tools to manipulate the scene content by adding, modifying and removing scene elements. Data discarding is possible with any kind of service logic: on a frame-accurate basis, on a relative time, on end-user action, on end-user navigation, on an absolute time, etc.

	13. 
	Scene format SHALL support incoming data from various data sources
	FDIS, AMD1

	
	The design of the LASeR engine supports the integration within one scene of data and streams coming from various bearers. E.g.: DVB-H + 3G networks. This can be achieved through the 'href' attribute or through StreamHeader and RemoteStreamHeader units.

	14. 
	DIMS SHALL support efficient compression of the DIMS stream, DIMS compression SHALL NOT compromise the ability to stream DIMS content.
	FDIS, AMD1

	
	The scene and update format and the binary format proposed by ISO/IEC 14496-20 are streamable. Furthermore this requirement is also an MPEG requirement.

	15. 
	DIMS SHALL support methods to minimize the latency perceived by the end user. (OMA RME FUNC 001)
	FDIS, AMD1

	
	ISO/IEC 14496-20  provides multiple features to achieve this goal, in particular:

1 - a binary format allowing high speed parsing, reducing scene computing time

2 - high compression ratio allowing fast and optimized content delivery

3 -  compact and efficient dynamic update mechanism allowing fine tuning of service changes and user interactions, replacing the document-based approach of XML based technologies (page by page navigation).

4 – Asynchronous client-server communications allowing content playback while requesting presentation components (in acknowledgement phases, buffering or scene switching).

AMD1 provides enhanced media management for mobile environment (“StreamSource”), especially addressing the specificities of DVB-H broadcasting, allowing for low-latency channel switching.

	16. 
	DIMS SHALL allow end to end optimizations to be applied (eg: compression, preparsing, data preconditionning)  (OMA RME FUNC 25)
	FDIS,AMD1

	
	 LASeR provides a highly efficient compression mechanism and a preconditioning mechanism at the scene description level (script construct embedding LASeR binary updates), allowing for low-memory representation of scene interactions.

	17. 
	It SHOULD be possible to package the scene and/or updates with one or more associated internal media.

Packaging SHALL not significantly reduce the compression efficiency of the media. e.g. images, audio clips etc.
	FDIS, AMD1

	
	LASer can be packaged in the ISO file format and its extensions (3GP, MP4)

Additionally, a simple aggregation format (SAF) is defined.

SAF packaging does not impact the compression efficiency of neither scene nor media data, only inducing the usual limited and fixed overhead of packet header.

	18. 
	DIMS SHALL provide synchronous playback of scene content and associated static and dynamic media.
	FDIS,AMD1

	
	ISO/IEC 14496-20 can be packaged in the ISO file format and also includes SAF, a simple multiplex format describing inter-stream frame-accurate synchronisation through timestamps, thus enabling synchronous playback of any media or scene streams.

	19. 
	It SHALL be possible to reference external media associated with the scene and/or updates.
	FDIS,AMD1

	
	This can be achieved through the 'href' attribute or through RemoteStreamHeader units.

	20. 
	The design of the sub-system SHALL NOT require any particular capability to scale fonts, for any particular screen size or font style
	FDIS,AMD1

	
	ISO/IEC 14496-20 does not mandate the usage of any particular font systems and recommends the usage of Open Type. 

ISO/IEC 14496-20 allows using any native, device capability or Opentype font solution and support for SVG font can be added through the "any" construct.

	21. 
	DIMS SHOULD be able to use the terminal-supplied font capability.
	FDIS,AMD1

	
	Terminal supplied font capability can be used with ISO/IEC 14496-20

	22. 
	DIMS SHALL be extensible in an efficient manner 

DIMS SHOULD be able to integrate any future 3GPP type of media

DIMS SHALL allow extension to the underlying scene description vocabulary
	FDIS,AMD1

	
	LASeR is media agnostic and may be used with any existing or future media codec

LASeR is extensible in many point of view:

1 – the scene description is extensible (provision for future elements in SVG, for private data, …)

2 – The dynamic update mechanism is extensible

3 - The binary encoding is extensible (other XML data can be encoded and transmitted e.g.: proprietary data, CDF )

	23. 
	It SHALL be possible to present multiple Rich-media data sources within a single scene. (OMA RME FUNC 002)
	FDIS, AMD1

	
	A LASeR scene seamlessly integrates multiple media elements (audio, video) coming from different sources (broadcast, unicast) into a single scene, enabling rich media presentation.

Support for the animation element is scheduled in AMD1.

	24. 
	DIMS functionality SHOULD be implementable from constrained terminals to unconstrained terminals in a seamless manner. (OMA RME FUNC 026) (OMA RME USA 001)
	FDIS,AMD1

	
	LASeR implementations have been shown in medium-range J2ME devices (MIDP1/2) as well as in high-end PDA-like devices and even PC platforms.

	25. 
	It SHOULD be possible to design content to offer adequate performance on both constrained and unconstrained terminals, possibly through the use of alternates.
	FDIS,AMD1

	
	ISO/IEC 14496-20 inherits the switch functionality from SVGT1.2

ISO/IEC 14496-20 profiles are also defined and AMD1 will have provision for levels.

	26. 
	DIMS SHALL be able to render, within one scene, data and updates received from different sources (eg: networks and delivery mechanisms, content provider)
	

	
	LASeR scene updates are decorellated from the network transport layer, allowing simultaneaous modifications of the scene by different sources.

AMD1 has provision for localID/globalID in order to address the possible name clash issue hence facilitating content creation.

	27. 
	DIMS SHOULD be able to reference and to access AV Stream and/or embedded media (OMA RME SEB 001)
	FDIS,AMD1

	
	LASeR inherits this feature from SVG Tiny 1.2.

	28. 
	The content creator or the service provider SHALL be able to define the lifetime of rich-media data. (OMA RME FUNC 017)
	FDIS, AMD1

	
	FDIS provides tools for Rich Media data caching with storage lifetime indications. LASeR enhances this cache (see CacheUnit) by adding the ability to save, restore and clean scene element states on local storage (see related commands Save, Restore, Clean). 

	29. 
	DIMS MUST make available at the scene level information about the state of media chains
	AMD1

	
	AMD1 introduces a set of scene events (“StreamSource”) reporting the status of media decoding chain, useable at the scene level.

	30. 
	DIMS MUST enable the display of rectangular parts of an image or a video
	FDIS, AMD1

	
	FDIS allows for partial rectangular display of visual media by using SVG preserveAspectRatio feature.

AMD1 provides tools for arbitrary, rectangular clipping of visual media (clipPath element not present in SVG Tiny 1.2 but in SVG Full).

	DIMS presentation format for scene and dynamic updates (continued)


Updates & interaction requirements.

	31. 
	DIMS SHALL be able to discard RM data when it has been identified as no longer useful in the service. (OMA RME FUNC 16)
	FDIS,AMD1

	
	LASeR provides tools to remove scene elements when no longer in used, through server control or client-side programmatic logic. LASeR also enables advanced RM caching with expiration dates, allowing efficient usage of device memory.

	32. 
	DIMS SHALL allow division of content into separate scenes and dynamic scene updates for efficient client-server interaction and streaming 
	FDIS,AMD1

	
	FDIS provides scene updates mechanism designed for fragmentation of service components as well as efficient delivery management

	33. 
	DIMS SHALL allow incremental scene updates

Dynamic updates SHALL be specified in an interoperable open format (i.e. a standard compliant DIMS receivers SHALL always be able to render standard scene updates)
	FDIS,AMD1

	
	ISO/IEC 14496-20 provides a scene update mechanism along with a well-defined binary format. The format also allows for future extensions of the update mechanism.

	34. 
	DIMS should allow DIMS streams to be cut into arbitrary ADUs (Application Data Units) sizes.(OMA RME REL 001.4)
Note: this concerns the flexibility in packet sizes
	FDIS,AMD1

	
	The granularity of the packet sizes is the command (Replace, Insert, NewScene…) which can even correspond to arbitrarily small fragments. Therefore LASeR accomodates any transport packetisation.

	35. 
	User local interaction/interactivity within the scene SHALL be supported
	FDIS,AMD1

	
	FDIS supports local user interactivity through key and pointing devices; local interactions through DOM events, scene scripting and local animation timers. 

	36. 
	DIMS SHALL support Micro DOM e.g. for user interaction and feedback.
	AMD1

	
	AMD1 will specify the usage of Micro DOM in the case of a LASeR.uDOM.

	37. 
	DIMS SHOULD support ‘application/ecmascript’ and ‘application/java-archive’ as scripting languages.
	FDIS,AMD1

	
	FDIS supports signaling of scene scripting using ECMAScript and Java-archive languages. Currently defined profiles do not include these script languages, but support can be added in FDIS through definition of new profiles.

	38. 
	It SHALL be possible for DIMS to interact with the source of the rich-media content (OMA RME FUNC 13)
	FDIS,AMD1

	
	The backchannel is the same with SVG Tiny 1.2 and LASeR, but the server response is much more efficient when binary encoded LASeR Commands are used to answer the user request.

	39. 
	The author SHOULD have the choice of specifying what should happen between the request and the arrival of the content or during buffering. E.g.: continue to play the current scene, play a specific pre-buffered animation or transition, or do nothing. (OMA-USA 3.1)
	AMD1

	
	LASeR specifies events indicating the stating of media chains allowing for full control of the scene during loading and buffering periods. The user experience will thus improve while content is being awaited. 

	40. 
	DIMS Scene update commands SHALL be compliant with SVG Mobile 1.2 microDOM tree manipulations.
	FDIS, AMD1

	
	FDIS provides an informal mapping of LASeR commands to the uDOM

AMD1 will specify the usage of the uDOM.

	41. 
	DIMS scene updates mechanism SHALL be implementable using SVG Mobile 1.2 microDOM.
	FDIS, AMD1

	
	FDIS defines an informative mapping of the LASeR scene-tree Commands to uDOM instructions using ECMA-Script, thus proving their implementability with uDOM.
Please note that Save, Restore and Clean require system privileges (eg filesystem access).

	42. 
	DIMS SHALL be compatible with DOM Level 3 Events model for local interactivity.
	FDIS,AMD1

	
	DOM Events are part of the LASeR specifications.

	DIMS presentation format for scene and dynamic updates (continued) 
Timing and synchronization requirements for the presentation format



	43. 
	Frame accurate synchronization SHALL be provided between frame-based media and non-frame based scene content (OMA RME FUNC 006)
	FDIS,AMD1

	
	ISO/IEC 14496-20 provides tools to manage synchronization for all media times including the media time of the scene itself.

	44. 
	Frame Accurate synchronization SHALL be provided between frame-based media and frame based scene content (e.g.: cartoon) 


	FDIS,AMD1

	
	ISO/IEC 14496-20 provides tools to manage timed based services. Synchronisation between time-based media and static media or between multiple time-based media is possible.

	45. 
	Availability of interactivity SHALL be possible on a frame accurate basis (time code or relative time).(OMA RME FUNC 014)
	FDIS,AMD1

	
	The interactivity and the interaction are possible within a stream of rich-media data, allowing real time and precise synchronization of the interaction.

	46. 
	DIMS SHALL be able to specify multiple synchronisation masters. (E.g.: This is required to deal with situations dealing with multiple synchronized groups of streams, such as video-on-demand.) (OMA RME SEB-003)
	FDIS,AMD1

	
	As per SMIL synchronisation inherited from SVG.

	47. 
	Rich-Media content SHALL be dynamically updatable in real time by DIMS (OMA RME FUNC 009)
	FDIS,AMD1

	
	The update mechanism provided by ISO/IEC 14496-20 is very fast and does not rely on any scripting.

	48. 
	The format SHOULD be able to express the timing accuracy requested by the service provider (OMA RME FUNC 007)
	FDIS,AMD1

	
	LASeR inherits from SMIL and SVG Tiny 1.2 the means to signal the author-specified synchronisation timing accuracy as well as the definition of the timeStampResolution.

	49. 
	Progressive rendering of rich-media data SHALL be provided (OMA RME FUNC 008)
	FDIS, AMD1

	
	In the FDIS, through Update commands, the scene can be constructed dynamically.

Progressive rendering is not required by LASeR FDIS.

	50. 
	The service provider SHALL be able to create links between Rich-media content at arbitrary times or places in the scene (OMA RME FUNC 12)
	FDIS,AMD1

	
	ISO/IEC 14496-20 provides the update mechanism which allows for adding links at any time and at any place in the scene. Any pixel can be addressed as an interactive point within the scene. 
Means to create links are also inherited from SVG Tiny 1.2

	51. 
	DIMS SHALL be able to support re-synchronisation with an existing active stream.(OMA RME REL1.1)
	FDIS,AMD1

	
	ISO/IEC 14496-20 provides means to support carrousseling and means to synchronise scene and rich-media content with time-based media.

	52. 
	DIMS SHALL support arbitrary access points to tune-in, in the middle of content (OMA RME REL 1.2)
	FDIS,AMD1

	
	LASeR provides the NewScene and RefreshScene mechanismmechanisms associated with the signalling of random access points which are designed to provide tune-in capabilities in a broadcast/multicast environments and serve also error recovery mechanisms.

	DIMS presentation format for scene and dynamic updates (continued) 
Reliability requirements for the presentation format

	53. 
	 There shall be provision for versioning so that DIMS v2 players can play DIMS v1 content like v1 players (OMA IOP 1)
	FDIS,AMD1

	
	LASeR inherits from SVG Tiny a provision for versioning so that LASeR V2 players can play LASeR V1 content like LASeR V1 players.

The LASeR binary encoding is generic and extensible; it is also backward and forward compatible.

	54. 
	There shall be provision for versioning so that DIMS v1 players can play v2 content to the extent possible (OMA IOP 2)

DIMS SHALL support graceful handling of packet loss. (OMA REL 001)
	FDIS,AMD1

	
	LASeR inherits from SVG Tiny a provision for versioning so that LASeR V1 players can play LASeR V2 content to the extent possible. The LASeR binary encoding is also backward and forward compatible.
RTP packet number and SAF access unit number allow for the identification of packet loss. These can be used in conjunction with the signalling of random access points and the RefreshScene and NewScene commands which provide synchronization points.

	55. 
	DIMS SHOULD be able to recover from packet losses 
	FDIS,AMD1

	
	RTP & SAF provides a way to detect packet loss (through respectively packet and access unit sequence numbers) and LASeR is designed to resynchronize after packet loss as indicated above. 

	56. 
	The DIMS bitstream SHALL allow identification of data only needed for error recovery if present (e.g. a DIMS receiver not needing error recovery can discard data needed only for error recovery).(OMA REL 001.3)
	FDIS,AMD1

	
	LASeR provides the RefreshScene mechanism which is designed to provide tune-in capabilities in a broadcast like environment, as well as error recovery in a lossy streaming environment.

	 Requirements for DIMS Container and delivery format


	57. 
	DIMS SHALL support storage of scene representation in ISO base media file format
	FDIS,AMD1

	
	ISO/IEC 14496-20 can be stored in the ISO base media file format (section 11)

	58. 
	DIMS SHALL support the use of hint tracks to form transport packets to enable simple processing in the streaming server
	FDIS, AMD1

	
	Hint tracks can be used in the ISO base media file format.

	59. 
	DIMS SHOULD support time-based random access within a session
	FDIS, AMD1

	
	Random access is possible in ISO/IEC 14496-20 through the usage of timestamps and the random access flag defined in section 7.4

	60. 
	It SHALL be possible for the service provider to aggregate RM data (OMA RME FUNC 004,  OMA RME FUNC 005)
	FDIS,AMD1

	
	ISO/IEC 14496-20 can be included inside the ISO File Format and its extensions (3GP,MP4). Furthermore ISO/IEC 14496-20 defines SAF, a simple aggregation format 

	Requirements for transport mechanisms for DIMS


	61. 
	DIMS SHALL support download, progressive download and streaming (OMA RME FUNC 11)


	FDIS,AMD1

	
	ISO/IEC 14496-20 FDIS allows for storage(file format), download and streaming (section 11). In particular, progressive download can be achieved through the usage of the progressive download features allowed by the ISO File Format.

One important feature is that LASeR access units provide well-formed fragments.

	62. 
	DIMS streams SHALL be able to be transported over point-to-point (e.g.: PSS, MMS) as well as multicast/broadcast type bearers (e.g.: MBMS)


	FDIS, AMD1

	
	ISO/IEC 14496-20 is transport agnostic and has been designed both for unicast and multicast/broadcast scenarios.

In particular, section 11 of ISO/IEC 14496-20, defines a mapping of SAF to RTP (RFC 3640) and to MPEG-2.Furthermore transport via separate RTP streams is possible.

	63. 
	DIMS SHALL be usable over any kind of transport channel such as HTTP/RTP/ Flute
	FDIS, AMD1

	
	ISO/IEC 14496-20 can be used in several transport scenarios.

Section 11 of ISO/IEC 14496-20, defines a mapping of SAF to RTP (RFC 3640) and to MPEG-2. Furthermore transport via separate RTP streams is possible.

	64.  
	DIMS SHALL  be applicable to the streaming of pre-authored/pre-recorded and live content


	FDIS,AMD1

	65. 
	ISO/IEC 14496-20 allows for the scenarios listed above.

	66. 
	DIMS SHALL make it possible to author streams to support quick tune-in 


	FDIS, AMD1

	
	ISO/IEC 14496-20 defines the RefreshScene update designed specifically for quick tune-in. The RefreshScene command provides a functionally identical copy of the current scene, to a browser which has not yet seen a NewScene or RefreshScene command.
Furthermore AMD1 specifies specific events giving the ISO/IEC 14496-20 decoder information on the state of media decoding chains (e.g. whether they are tuning into) StreamSource designed for quick switching between different broadcast video streams.

	67. 
	DIMS SHALL provide timely delivery of static and dynamic media associated with Scene content.


	FDIS, AMD1

	
	Though delivery mechanisms (RTP, HTTP) are outside the scope, the design of ISO/IEC 14496-20 SAF allows for the inclusion of audio, video, images, font data in an extensible way is media type agnostic as well as codec type agnostic. SAF also provides with the necessary timestamps necessary for a timely delivery.

	68. 
	DIMS SHOULD have provision for adding new media streams during  a session
	FDIS, AMD1

	
	In ISO/IEC 14496-20, SAF allows for the dynamic addition of new media streams.

An elementary stream is defined in the SAF session upon reception of a StreamHeader or a RemoteStreamHeader unit.

	69. 
	DIMS SHOULD be able to be interface with any and/or multiple bearers simultaneously (OMA RME NI 001)
	FDIS,AMD1

	
	The design of ISO/IEC 14496-20 supports for media from several sources. In particular, the SAF access unit named "RemoteStreamHeader" allows for signalling a remote source. Furthermore, the href attributes of audio and video elements can reference external resources.

	70. 
	DIMS MUST support the transport of dynamically generated scene updates in response to user request 


	FDIS, AMD1

	
	ISO/IEC 14496-20 allows for receiving data from several sources. In particular, the SAF access unit named "RemoteStreamHeader" allows for signalling a remote source.

	71. 
	DIMS SHALL allow the use of transport based error resiliency tools for graceful packet loss recovery


	FDIS, AMD1

	
	ISO/IEC 14496-20 allows for the identification of lost packets and resynchronization thanks to sequence numbers in SAF or in the RTP transport and the NewScene and RefreshScene commands. The latter command provides a functionally identical copy of the current scene, to a browser that may have lost some information since the previous NewScene or RefreshScene command. A LASeR Access Unit carrying a RefreshScene is as a random access point at the transport protocol level. A terminal may skip such an access unit.
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