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1. Scope

The objective of this white-paper document is to provide technical descriptions and detailed analysis of available technologies that are candidate to the RME enabler specification, answering the RME requirements.

In the Rich-Media Environment, a Rich Media service is a dynamic, interactive collection of multimedia data such as audio, video, graphics, images and text. It ranges from a movie enriched with vector graphics overlays and interactivity (possibly enhanced with closed captions), to complex multi-step services with fluid interaction/interactivity and different media types at each step. The demand for such Rich Media service is increasing at a high pace, spurred by the development of the next generation mobile infrastructure and the generalization of TV content to new mobile environments.

As a consequence the scope of the RME focuses on dynamic rich-media services, where the services offered to the end-user are enhanced by the cooperative linkage between media (e.g.: synchronisation between events and media, real-time delivery of content…) combined with interactivity mechanisms and/or end-user interaction. The RME enabler can be use as a generic enabler, allowing creating dynamic interactive rich-media services and can also benefit, or be used in association with other OMA enablers such as BCAST or DCD.

As the RME enabler is bearer agnostic, its functionalities shall not be restricted to or by the usage of a particular bearer.

The RME enabler complements the browsing enhancement work item, covering “web on mobile”, “web browsing” or “web application” in which the navigation and visualisation mode is on a page by page basis and where in general, the dynamic data are not rich-media (for instance in a flight booking service), where modification needs an user action (as opposed to streamed data) and where the timing model does not depend on real-time data nor implies tight synchronisation.

To achieve this goal the RME WP will:

· List available technology (e.g.: based on the RME WID)

· Provide a technology landscape

· Analyse technology against requirements

· Compare technologies

· Open the discussion to specify the RME enabler in the RME TS.

2. References

The policy for reference lists is:

1.
OMA documents listed should have at least one approved version – draft-only docs should not be referenced.  Exception exists for documents that will be approved with or after the referenced doc is approved (may be part of same enabler package).  In short – approved docs should not reference unapproved docs.

2.
When a reference is made to an OMA specification, then Open Mobile Alliance with the TM symbol (™) should be used in the description.

3.
The name + version (no date) for OMA specifications are generally sufficient – dates should be used only if there is a specific reason to limit the usage.

4.
For references to WAP Forum docs, dates should not be included as DID's for the old WAP Forum specifications are enough and the reference description should refer to WAP Forum™.

5.
References to other affiliate docs should similarly provide sufficient information to uniquely determine the needed document and should provide the appropriate source information.

6.
The URL for OMA material (new OMA and affiliate) should always be http://www.openmobilealliance.org (an exception is OMNA that is reached through http://www.openmobilealliance.org/tech/omna)

Models to use


[REFLABEL]
<General Model> “Ref Title”, Ref information (source, date, id),
URL:http//<ref-source>/ 


[OMADOC]
<OMA Model> “OMA Document Title”, Open Mobile Alliance™, OMA‑<docname>{‑<version>}, URL:http//www.openmobilealliance.org/ 

If there are no entries in the table – enter ‘none’ to be clear.
DELETE THIS COMMENT

2.1 Normative References

	[IOPPROC]
	“OMA Interoperability Policy and Process”, Version 1.1, Open Mobile Alliance™, OMA-IOP-Process-V1_1, URL:http://www.openmobilealliance.org/

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC2234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. November 1997, URL:http://www.ietf.org/rfc/rfc2234.txt

	
	

	
	<< Add/Remove reference rows as needed! >>


2.2 Informative References

	
	

	
	<< Add/Remove reference rows as needed! >>


3. Terminology and Conventions

3.1 Conventions

<< If doc includes normative material keep the next two paragraphs.  DELETE THIS COMMENT >>

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this document are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

<< OR if doc is informative just keep the next line.  DELETE THIS COMMENT>>

This is an informative document, which is not intended to provide testable requirements to implementations.

<< If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

<< Add definitions in new rows of the following table as needed.  DELETE THIS COMMENT >>

	Term 1
	Definition

	Term 2
	Definition

	
	


3.3 Abbreviations

<< Add abbreviations as needed to the following table.  DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	LASeR
	Lightweight Application Scene Representation

	SAF
	Simple Aggregation Format

	SVG
	Scalable Vector Graphic

	MPEG
	Moving Picture Expert Group

	W3C
	World Wide Web Consortium

	BIFS
	Binary Format For Scene

	
	

	
	

	
	

	
	


4. Introduction

<< From a market perspective...  

What can you do with this specification?

What problem does this solve?

How can this specification be applied?

Consider the target audience and provide deployment examples as possible.

DELETE THIS COMMENT >>

5  Potential Technologies for RME

The following is the list of technologies or technology combinations proposed for consideration to meet the requirements defined in the requirements document [RME-RD].

· MPEG4 part 20 (LASeR) [LASeR]

Editor’s note: This was proposed in OMA-MAE-2005-0232.

· Other technology #1

5.1  MPEG4 part 20 (LASeR)

LASeR, formally known as ISO/IEC 14496-20 (MPEG-4 Part 20), is the new Rich Media standard dedicated to the mobile, embedded and consumer electronics industries specified by the MPEG standardization group. The objective of MPEG4 part20 are to enable a fresh and active user experience on constrained networks and devices based on enriched content, including Audio, Video, Text, and Graphics And to addresses the requirements of the end-to-end rich media publication chain: ease of content creation, optimized rich media data and streams delivery and enhanced rendering on all devices.
MPEG4 part 20 is composed of LASeR (Lightweight Application Scene Representation) and SAF (Simple Aggregation Format).

LASeR is a format for scene description and:

· Is inspired by the concepts of Macromedia Flash™, and ISO/IEC MPEG/BIFS, 
· Is an implementation of the W3C/SVG specification; LASeR cumulates the particular knowledge and know-how of both W3C and MPEG groups. 
LASeR supports:

· The SVG Tiny 1.2 scene description

· A set of key compatible extensions over SVG Tiny1.2,

· The ability to encode and transmit LASeR files, LASeR scene fragments, and private XML data.

· The ability to encode and transmit LASeR stream. LASeR content can be delivered into packaged pieces, allowing display as soon one piece is received (as opposed to a download an play mechanism). This concept of “streaming”, already into place for audio and video data, has been generalized to scene description and Rich Media. As such, services can be designed such that there is always some information of interest on the screen.
· Dynamic updating of the scene to achieve a reactive, smooth and continuous service.
· Simple yet efficient compression to improve delivery and parsing times, as well as storage size.
· An efficient interface with audio and visual streams with frame-accurate synchronization. 
· Usage of any font format.

· Easy conversion from other popular rich-media formats in order to leverage existing content and developer communities.

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.

LASeR and SAF can be used independently.

6  Comparision of the technologies against the requirements

In this section the technologies are simply compared against the requirements defined in [RME-RD] without any form of judgement as to suitability being applied. The requirements are grouped into themes with the detailed requirements being subsidiary to the themes. A tabular means is used to allow easy comparison.

Editor’s note: the table will in all probability need to be landscape

	Requirement Groups and detailed requirements
	LASeR
	Other technology #1

	
	Supports
	Comments
	Supports
	Comments

	Group 1
	
	
	
	
	

	
	Detailed req 1
	
	
	
	

	
	Detailed req 2
	
	
	
	

	
	…
	
	
	
	

	Group 2
	Detailed req 1
	
	
	
	

	
	Detailed req 2
	
	
	
	

	
	…
	
	
	
	

	Group 3
	Detailed req 1
	
	
	
	

	
	Detailed req 2
	
	
	
	

	
	…
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


7  Evaluation of the technologies against the requirements

In this section the technologies are evaluated against the following criteria

· Ability to meet the RME requirements

7.1  MPEG4 part 20 (LASeR)

<text>

7.2  other technology #1

<text.

7.x  Summary 

<text>
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Appendix B.  example for the compliancy of LASeR with the XML processing model 
B.1 

B.1.1 
Here is an example of a SAF + LASeR XML description of an application:

<?xml version="1.0" encoding="UTF-8"?>

<!-- authoring wrapper: does not exist in the binary -->

<saf:SAFSession xmlns:saf="urn:mpeg:mpeg4:SAF:2005"

                xmlns:xlink="http://www.w3.org/1999/xlink"

                xmlns="http://www.w3.org/2000/svg"

                xmlns:ev="http://www.w3.org/2001/xml-events"

                xmlns:lsr="urn:mpeg:mpeg4:LASeR:2005">

    <!-- first packet containing the encoding parameters -->

    <saf:sceneHeader>

        <lsr:LASeRHeader .../>

    </saf:sceneHeader>

    <!-- first scene packet containing a new scene

         the time information allows sending the packet in advance 

         and presenting the updates at the right time -->

    <saf:sceneUnit time="0">

        <!-- the first packet of most scenes is a NewScene update

             containing the first "state" of the application -->

        <lsr:NewScene>

            <!-- simple SVG scene, complete, represents the initial state

                 of the application -->

            <svg id="root" width="180" height="177" viewBox="0 0 180 177">

                <rect id="rect" transform="translate(90 88)"

                      stroke="rgb(0,0,0)" fill="rgb(0,0,255)"

                      stroke-width="3" width="40" height="60"/>

            </svg>

        </lsr:NewScene>

    </saf:sceneUnit>

    <!-- list of updates to be executed at time 3s 

         (3000 with default time resolution) -->

    <saf:sceneUnit time="3000">

        <lsr:Replace ref="#rect" attributeName="stroke"

                     value="rgb(255,0,0)"/>

        <!-- any number of updates can be placed here -->

    </saf:sceneUnit>

    <!-- update to be presented at 5s -->

    <saf:sceneUnit time="5000">

        <lsr:Replace ref="#rect" attributeName="fill"

                     value="rgb(127,51,204)"/>

    </saf:sceneUnit>

    <!-- any number of additional sceneUnit or other media headers

         or units can be placed here -->

    <!-- last packet of the application, signals that resources can be

         reclaimed -->

    <saf:endOfSAFSession/>

</saf:SAFSession>

 Compared progressive rendering in SVG and LASeR

Example of a SVG file to be progressively rendered:

<?xml version="1.0" encoding="iso-8859-1"?>

<svg width="176" height="144" viewBox="-4593 -100 9197 5749">


<g fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



<path id="reg10" fill="white" d="M2758 3969l-12 0 0 -14 ..."/>



<path id="reg02" fill="white" d="M1892 3661l2 -25 -13 ..."/>



<path id="reg43" fill="white" d="M927 2945l0 -23 -14 ..."/>



<path id="reg18" fill="white" d="M1767 2154l-32 -39 0 ..."/>



<path id="reg25" fill="white" d="M925 2945l131 0 0 -9 ..."/>



<path id="reg19" fill="white" d="M323 4070l15 14 0 13 ..."/>



<path id="reg04" fill="white" d="M123 2716l762 -37 15 ..."/>



<path id="reg26" fill="white" d="M523 1924l73 35 14 7 ..."/>



<path id="reg44" fill="white" d="M252 3409l0 216 31 36 ..."/>



<path id="reg32" fill="white" d="M-1277 2679l2 74 0 885 ..."/>



<path id="reg03" fill="white" d="M-3079 2509l852 127 2 0 ..."/>



<path id="reg05" fill="white" d="M-4404 1383l27 -39 608 ..."/>



<path id="reg29" fill="white" d="M-3360 1472l50 9 404 ..."/>



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>



<path id="reg38" fill="white" d="M-3360 1472l-409 -34 ..."/>



<path id="reg13" fill="white" d="M-3310 1481l27 -321 ..."/>



<path id="reg48" fill="white" d="M-3838 1l384 62 389 ..."/>



<path id="reg27" fill="white" d="M-2327 1137l-73 -76 ..."/>



<path id="reg51" fill="white" d="M-1319 1100l-1000 ..."/>



<path id="reg35" fill="white" d="M-283 965l-59 -624 ..."/>



<path id="reg42" fill="white" d="M-1319 921l1036 44 ..."/>



<path id="reg28" fill="white" d="M-1346 1881l13 -372 ..."/>



<path id="reg17" fill="white" d="M35 2094l17 11 15 0 ..."/>



<path id="reg06" fill="white" d="M-1346 1881l283 6 3 ..."/>



<path id="reg37" fill="white" d="M-1275 2753l-2 -74 ..."/>



<path id="reg24" fill="white" d="M-342 341l59 624 0 ..."/>



<path id="reg50" fill="white" d="M677 1564l-110 -200 ..."/>



<path id="reg16" fill="white" d="M567 1364l110 200 ..."/>



<path id="reg23" fill="white" d="M669 713l27 25 29 ..."/>



<path id="reg14" fill="white" d="M1244 1669l73 560 ..."/>



<path id="reg15" fill="white" d="M1290 1619l375 -39 ..."/>



<path id="reg36" fill="white" d="M2156 2257l-14 0 0 ..."/>



<path id="reg39" fill="white" d="M2744 1899l-190 39 ..."/>



<path id="reg33" fill="white" d="M3452 1451l-75 -36 ..."/>



<path id="reg20" fill="white" d="M3898 660l71 344 29 ..."/>



<path id="reg47" fill="white" d="M3350 2092l71 -12 -19 ..."/>



<path id="reg49" fill="white" d="M3021 1975l0 11 -17 ..."/>



<path id="reg30" fill="white" d="M3840 671l12 0 15 ..."/>



<path id="reg22" fill="white" d="M3625 1144l142 -23 ..."/>



<path id="reg31" fill="white" d="M3452 1451l-31 51 ..."/>



<path id="reg07" fill="white" d="M3625 1451l13 -13 ..."/>



<path id="reg46" fill="white" d="M3552 733l271 -34 ..."/>



<path id="reg40" fill="white" d="M3956 1250l-14 -3 ..."/>



<path id="reg21" fill="white" d="M3294 1787l41 229 ..."/>



<path id="reg01" fill="white" d="M-3017 4994l-17 -13 ..."/>



<path id="reg08" fill="white" d="M3350 1773l-15 36 0 ..."/>



<path id="reg12" fill="white" d="M-2152 4659l16 -9 -..."/>



<path id="reg09" fill="white" d="M3050 1978l-32 62 ..."/>


</g>                                                      

</svg>

Here is a proposed packetisation in SVG:

<?xml version="1.0" encoding="iso-8859-1"?>

<svg width="176" height="144" viewBox="-4593 -100 9197 5749">


<g fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



<path id="reg10" fill="white" d="M2758 3969l-12 0 0 -14 ..."/>



<path id="reg02" fill="white" d="M1892 3661l2 -25 -13 ..."/>



<path id="reg43" fill="white" d="M927 2945l0 -23 -14 ..."/>



<path id="reg18" fill="white" d="M1767 2154l-32 -39 0 ..."/>



<path id="reg25" fill="white" d="M925 2945l131 0 0 -9 ..."/>



<path id="reg19" fill="white" d="M323 4070l15 14 0 13 ..."/>



<path id="reg04" fill="white" d="M123 2716l762 -37 15 ..."/>



<path id="reg26" fill="white" d="M523 1924l73 35 14 7 ..."/>



<path id="reg44" fill="white" d="M252 3409l0 216 31 36 ..."/>



<path id="reg32" fill="white" d="M-1277 2679l2 74 0 885 ..."/>



<path id="reg03" fill="white" d="M-3079 2509l852 127 2 0 ..."/>



<path id="reg05" fill="white" d="M-4404 1383l27 -39 608 ..."/>



<path id="reg29" fill="white" d="M-3360 1472l50 9 404 ..."/>



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>

<!—SVG renderer will try to render here -->



<path id="reg38" fill="white" d="M-3360 1472l-409 -34 ..."/>



<path id="reg13" fill="white" d="M-3310 1481l27 -321 ..."/>



<path id="reg48" fill="white" d="M-3838 1l384 62 389 ..."/>



<path id="reg27" fill="white" d="M-2327 1137l-73 -76 ..."/>



<path id="reg51" fill="white" d="M-1319 1100l-1000 ..."/>



<path id="reg35" fill="white" d="M-283 965l-59 -624 ..."/>



<path id="reg42" fill="white" d="M-1319 921l1036 44 ..."/>



<path id="reg28" fill="white" d="M-1346 1881l13 -372 ..."/>



<path id="reg17" fill="white" d="M35 2094l17 11 15 0 ..."/>



<path id="reg06" fill="white" d="M-1346 1881l283 6 3 ..."/>



<path id="reg37" fill="white" d="M-1275 2753l-2 -74 ..."/>



<path id="reg24" fill="white" d="M-342 341l59 624 0 ..."/>



<path id="reg50" fill="white" d="M677 1564l-110 -200 ..."/>



<path id="reg16" fill="white" d="M567 1364l110 200 ..."/>



<path id="reg23" fill="white" d="M669 713l27 25 29 ..."/>



<path id="reg14" fill="white" d="M1244 1669l73 560 ..."/>



<path id="reg15" fill="white" d="M1290 1619l375 -39 ..."/>



<path id="reg36" fill="white" d="M2156 2257l-14 0 0 ..."/>

<!—SVG renderer will try to render here -->



<path id="reg39" fill="white" d="M2744 1899l-190 39 ..."/>



<path id="reg33" fill="white" d="M3452 1451l-75 -36 ..."/>



<path id="reg20" fill="white" d="M3898 660l71 344 29 ..."/>



<path id="reg47" fill="white" d="M3350 2092l71 -12 -19 ..."/>



<path id="reg49" fill="white" d="M3021 1975l0 11 -17 ..."/>



<path id="reg30" fill="white" d="M3840 671l12 0 15 ..."/>



<path id="reg22" fill="white" d="M3625 1144l142 -23 ..."/>



<path id="reg31" fill="white" d="M3452 1451l-31 51 ..."/>



<path id="reg07" fill="white" d="M3625 1451l13 -13 ..."/>



<path id="reg46" fill="white" d="M3552 733l271 -34 ..."/>



<path id="reg40" fill="white" d="M3956 1250l-14 -3 ..."/>



<path id="reg21" fill="white" d="M3294 1787l41 229 ..."/>



<path id="reg01" fill="white" d="M-3017 4994l-17 -13 ..."/>



<path id="reg08" fill="white" d="M3350 1773l-15 36 0 ..."/>



<path id="reg12" fill="white" d="M-2152 4659l16 -9 -..."/>



<path id="reg09" fill="white" d="M3050 1978l-32 62 ..."/>


</g>                                                      

</svg>

<!—SVG renderer will definitely render here -->

At each rendering points, the SVG UA renders a non-well formed XML tree. At the first rendering point, the current tree is:

<?xml version="1.0" encoding="iso-8859-1"?>

<svg width="176" height="144" viewBox="-4593 -100 9197 5749">


<g fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



<path id="reg10" fill="white" d="M2758 3969l-12 0 0 -14 ..."/>



<path id="reg02" fill="white" d="M1892 3661l2 -25 -13 ..."/>



<path id="reg43" fill="white" d="M927 2945l0 -23 -14 ..."/>



<path id="reg18" fill="white" d="M1767 2154l-32 -39 0 ..."/>



<path id="reg25" fill="white" d="M925 2945l131 0 0 -9 ..."/>



<path id="reg19" fill="white" d="M323 4070l15 14 0 13 ..."/>



<path id="reg04" fill="white" d="M123 2716l762 -37 15 ..."/>



<path id="reg26" fill="white" d="M523 1924l73 35 14 7 ..."/>



<path id="reg44" fill="white" d="M252 3409l0 216 31 36 ..."/>



<path id="reg32" fill="white" d="M-1277 2679l2 74 0 885 ..."/>



<path id="reg03" fill="white" d="M-3079 2509l852 127 2 0 ..."/>



<path id="reg05" fill="white" d="M-4404 1383l27 -39 608 ..."/>



<path id="reg29" fill="white" d="M-3360 1472l50 9 404 ..."/>



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>

Which violates the XML model.

LASeR would do this:

<?xml version="1.0" encoding="UTF-8"?>

<saf:SAFSession xmlns:saf="urn:mpeg:mpeg4:SAF:2005"

    xmlns:lsr="urn:mpeg:mpeg4:LASeR:2005" xmlns="http://www.w3.org/2000/svg"

    xmlns:xlink="http://www.w3.org/1999/xlink">

    <saf:sceneHeader>

        <lsr:LASeRHeader .../>

    </saf:sceneHeader>

    <saf:sceneUnit>

        <lsr:NewScene>

          <svg width="176" height="144" 

               viewBox="-4593 -100 9197 5749">


     <g id="root" fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



<path id="reg10" fill="white" d="M2758 3969l-12 0 0 -14 ..."/>



<path id="reg02" fill="white" d="M1892 3661l2 -25 -13 ..."/>



<path id="reg43" fill="white" d="M927 2945l0 -23 -14 ..."/>



<path id="reg18" fill="white" d="M1767 2154l-32 -39 0 ..."/>



<path id="reg25" fill="white" d="M925 2945l131 0 0 -9 ..."/>



<path id="reg19" fill="white" d="M323 4070l15 14 0 13 ..."/>



<path id="reg04" fill="white" d="M123 2716l762 -37 15 ..."/>



<path id="reg26" fill="white" d="M523 1924l73 35 14 7 ..."/>



<path id="reg44" fill="white" d="M252 3409l0 216 31 36 ..."/>



<path id="reg32" fill="white" d="M-1277 2679l2 74 0 885 ..."/>



<path id="reg03" fill="white" d="M-3079 2509l852 127 2 0 ..."/>



<path id="reg05" fill="white" d="M-4404 1383l27 -39 608 ..."/>



<path id="reg29" fill="white" d="M-3360 1472l50 9 404 ..."/>



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>

             </g>

           </svg>
        </lsr:NewScene>

    </saf:sceneUnit>

<!-- other packets here -->

    <saf:endOfSAFSession/>

</saf:SAFSession>

The SVG content in the LASeR first packet is highlighted in blue. It is a complete and well-formed subtree. It obeys the XML model.

The complete content in LASeR would be:

<?xml version="1.0" encoding="UTF-8"?>

<saf:SAFSession xmlns:saf="urn:mpeg:mpeg4:SAF:2005"

    xmlns:lsr="urn:mpeg:mpeg4:LASeR:2005" xmlns="http://www.w3.org/2000/svg"

    xmlns:xlink="http://www.w3.org/1999/xlink">

    <saf:sceneHeader>

        <lsr:LASeRHeader .../>

    </saf:sceneHeader>

    <saf:sceneUnit>

        <lsr:NewScene>

          <svg width="176" height="144" 

               viewBox="-4593 -100 9197 5749">


     <g id="root" fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



<path id="reg10" fill="white" d="M2758 3969l-12 0 0 -14 ..."/>



<path id="reg02" fill="white" d="M1892 3661l2 -25 -13 ..."/>



<path id="reg43" fill="white" d="M927 2945l0 -23 -14 ..."/>



<path id="reg18" fill="white" d="M1767 2154l-32 -39 0 ..."/>



<path id="reg25" fill="white" d="M925 2945l131 0 0 -9 ..."/>



<path id="reg19" fill="white" d="M323 4070l15 14 0 13 ..."/>



<path id="reg04" fill="white" d="M123 2716l762 -37 15 ..."/>



<path id="reg26" fill="white" d="M523 1924l73 35 14 7 ..."/>



<path id="reg44" fill="white" d="M252 3409l0 216 31 36 ..."/>



<path id="reg32" fill="white" d="M-1277 2679l2 74 0 885 ..."/>



<path id="reg03" fill="white" d="M-3079 2509l852 127 2 0 ..."/>



<path id="reg05" fill="white" d="M-4404 1383l27 -39 608 ..."/>



<path id="reg29" fill="white" d="M-3360 1472l50 9 404 ..."/>



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>

             </g>

           </svg>

        </lsr:NewScene>

    </saf:sceneUnit>

    <saf:sceneUnit time="1000">

        <lsr:Insert id=”root”>



<path id="reg38" fill="white" d="M-3360 1472l-409 -34 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg13" fill="white" d="M-3310 1481l27 -321 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg48" fill="white" d="M-3838 1l384 62 389 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg27" fill="white" d="M-2327 1137l-73 -76 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg51" fill="white" d="M-1319 1100l-1000 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg35" fill="white" d="M-283 965l-59 -624 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg42" fill="white" d="M-1319 921l1036 44 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg28" fill="white" d="M-1346 1881l13 -372 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg17" fill="white" d="M35 2094l17 11 15 0 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg06" fill="white" d="M-1346 1881l283 6 3 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg37" fill="white" d="M-1275 2753l-2 -74 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg24" fill="white" d="M-342 341l59 624 0 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg50" fill="white" d="M677 1564l-110 -200 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg16" fill="white" d="M567 1364l110 200 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg23" fill="white" d="M669 713l27 25 29 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg14" fill="white" d="M1244 1669l73 560 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg15" fill="white" d="M1290 1619l375 -39 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg36" fill="white" d="M2156 2257l-14 0 0 ..."/>

        </lsr:Insert>

    </saf:sceneUnit>

    <saf:sceneUnit time="2000">

        <lsr:Insert id=”root”>



<path id="reg39" fill="white" d="M2744 1899l-190 39 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg33" fill="white" d="M3452 1451l-75 -36 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg20" fill="white" d="M3898 660l71 344 29 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg47" fill="white" d="M3350 2092l71 -12 -19 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg49" fill="white" d="M3021 1975l0 11 -17 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg30" fill="white" d="M3840 671l12 0 15 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg22" fill="white" d="M3625 1144l142 -23 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg31" fill="white" d="M3452 1451l-31 51 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg07" fill="white" d="M3625 1451l13 -13 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg46" fill="white" d="M3552 733l271 -34 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg40" fill="white" d="M3956 1250l-14 -3 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg21" fill="white" d="M3294 1787l41 229 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg01" fill="white" d="M-3017 4994l-17 -13 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg08" fill="white" d="M3350 1773l-15 36 0 ..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg12" fill="white" d="M-2152 4659l16 -9 -..."/>

        </lsr:Insert>

        <lsr:Insert id=”root”>



<path id="reg09" fill="white" d="M3050 1978l-32 62 ..."/>

        </lsr:Insert>

    </saf:sceneUnit>

    <saf:endOfSAFSession/>

</saf:SAFSession>

The scene tree in the SVG UA after the first LASeR packet has been received and decoded, is:

          <svg id="root" width="176" height="144" 

               viewBox="-4593 -100 9197 5749">


     <g fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



...



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>

             </g>

           </svg>

The scene tree in the SVG UA after the second LASeR packet has been received and decoded, is:

      <svg id="root" width="176" height="144" 

               viewBox="-4593 -100 9197 5749">


     <g fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



...



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>



<path id="reg38" fill="white" d="M-3360 1472l-409 -34 ..."/>



<path id="reg13" fill="white" d="M-3310 1481l27 -321 ..."/>



<path id="reg48" fill="white" d="M-3838 1l384 62 389 ..."/>



...



<path id="reg36" fill="white" d="M2156 2257l-14 0 0 ..."/>

             </g>

      </svg>

The scene tree in the SVG UA after the third LASeR packet has been received and decoded, is:

      <svg id="root" width="176" height="144" 

               viewBox="-4593 -100 9197 5749">


     <g fill="#B7DDC8" stroke="black" stroke-width="1">



<rect id="reg00" x="-4593" y="-100" width="9197"

                                height="5749" fill="#EEEEEE"/>



<path id="reg34" fill="white" d="M2283 2525l1038 -114 31..."/>



<path id="reg41" fill="white" d="M2542 3342l-13 0 0 12 ..."/>



<path id="reg11" fill="white" d="M1894 3636l-2 25 16 14 ..."/>



...



<path id="reg45" fill="white" d="M-2369 1557l-537 -48 ..."/>



<path id="reg38" fill="white" d="M-3360 1472l-409 -34 ..."/>



<path id="reg13" fill="white" d="M-3310 1481l27 -321 ..."/>



<path id="reg48" fill="white" d="M-3838 1l384 62 389 ..."/>



...



<path id="reg36" fill="white" d="M2156 2257l-14 0 0 ..."/>



<path id="reg39" fill="white" d="M2744 1899l-190 39 ..."/>



<path id="reg33" fill="white" d="M3452 1451l-75 -36 ..."/>



<path id="reg20" fill="white" d="M3898 660l71 344 29 ..."/>



...



<path id="reg09" fill="white" d="M3050 1978l-32 62 ..."/>


      </g>                                                      

      </svg>
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