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1 Reason for Contribution

This contribution describes ‘MORE’, the Mobile Open Rich-Media Environment. MORE is being proposed as a candidate technology suite for fulfilling the requirements and goals of the Rich Media Enabler (RME).

2 Summary of Contribution

‘MORE’ is an open suite of W3C, OMA, 3GPP and IETF technologies combined to meet the requirements for formatting, packaging, compressing, transporting, rendering and interacting with rich media files and streams. It is based on the SVG rendering model, and leverages the components of the existing OMA Mobile Application Environment (MAE) such as XHTML-MP and ECMAScript-MP (ESMP). It is compatible with the Java applications environment (J2ME) via the shared DOM definition found in SVG (Tiny 1.2) and JSR-226. 

3 Detailed Proposal

Introduction

Rich media is a term that implies the integration of all of the advances we have made in the mobile space delivering music, speech, text, graphics and video. This is true, but it is more then the sum of its parts. Rich media is the ability to deliver compelling services using these media types, singly or in combination, to interact with these services, and to do it in a way that allows for the construction, delivery and use of these services in an effective and economic manner.

To describe a rich media enabler we must:

· Describe its data representation

· Describe the programming environment

· Describe the interaction environment

· Describe the execution environment

· Describe the transport environments in which it can exist

· Describe key features that are required in such an environment

· Describe any requirements for making the enabler more economic

Motivation

The ‘MORE’ (Mobile Open Rich-media Environment) proposal is based on the following design principles. 
Technologies suggested for RME:

· MUST be compatible with public standards

· XHTML, SVG, DOM, 3GP, SVG uDOM, JSR226, CDF.

· For SVG, it MUST maintain the key-frame based representation
· MUST integrate and interoperate with the Mobile Applications Environment (MAE)
· MUST be service and transport agnostic 

· Browsing, PSS, MMS, MBMS, potentially others
· MUST be amenable to existing and future compression solutions 

· deflate/gzip, potentially others in the future
· The scene/graphics compression ratio is not critical

· MUST support progressive download and dynamic updates.

· MUST consider error correction and resiliency during data transmission

Programming and Execution Environment

It is critical that any set of technologies that we define as the RME is able to interoperate with and enhance the existing MAE technologies at all levels of integration. As an enabler the RME represents key architectural glue that allows existing programming and rendering mechanisms to deal with more dynamic, more diverse content types and content presentation.

The primary environment for hosting content presentation on the mobile is the browsing enabler, which includes XHTML-MP, WCSS, ESMP and HTML-DOM. MORE proposes the integration of SVG Tiny 1.2 with XHTML-MP using the W3C Compound Document Framework to allow either the inclusion of SVG/XHTML documents by reference, or by inclusion. This will require the rectification of the DOM model currently used by XHTML-MP and ESMP to mandate a conforming DOM 3 parsing of SVG and XHTML documents. This approach allows RME to leverage the programming power available through ESMP, and to use the rendering and presentation facilities of XHTML and CSS to act as a carrier for SVG dynamic content. Specifics relevant to the Compound Document Framework are in process in W3C and may require a phased approach to limit dependencies.
Communication between the declarative (SVG and XHTML) and procedural (ESMP) will be through standard DOM 2 (perhaps DOM 3 depending upon when they finish the specification) eventing mechanisms.

An advantage of this approach is that it is evolutionary and consistent with the current directions seen in the public internet. Specifically ‘MORE’ will be able to take advantage of the same synergies that we see being exploited today by AJAX and other “web applications” approaches moving forward.

There are times when the procedural power of ESMP is not enough to express what one might want to do in a rich media application. For that reason it is important that the enabler be integrated with the Java programming environment, the other most common programming environment in the mobile space. This is accomplished by sharing the definition of the DOM data structures used by the ECMAScript interface and the JSR-226 interface.
Interaction environment

One of the main characteristics of rich media applications is their ability to support interaction among the rich media clients and their servers. Examples of rich media applications supporting such interactivity include:

· Dynamic menus, 

· Mobile remote DVD, 

· Interactive voting, 

· Choosing a favorite song or video in real time. 

Mechanisms for interactivity should include provisions for local (client side) and remote interaction (server-client), as well as real time and non-real time feedback over various broadcast and peer-to-peer transport protocols. Local interaction mechanisms are already part of the uDOM interactivity model and W3C based XML events. This will require the upgrade of the current XHTML-MP and ESMP specifications to be compliant with W3C DOM 3. Specifically it will require the implementation of XML DOM on the client. Currently XHTML-MP only requires support of legacy HTML events.

At the transport level remote interaction must provide framework and message format syntax for forward transmission protocols (e.g. RTP, FLUTE), client feedback (e.g. HTTP) and mapping local interaction to these protocols to enable remote interaction. We will involve 3GPP, IETF, for coordination of efforts. At the protocol signalling level this may include the specification of so-called “event plumbing” ( the protocols required to allow events to flow between client and server) based on SIP or some other IETF signalling mechanisms. This work will overlap with the eventing requirements needed by the multi-modal work being done in OMA and W3C. Specifically there will need to be an agreed way to signal DOM mutation events, as may be seen in scene update actions.
Scene Update
SVG-Tiny version 1.2 supports prefetching for progressive downloading.  However, for real-time streaming, a scene may change through animations and changes in scene states.  This sequence of scene description and its spatial/temporal modifications needs to be streamed from the server to the players on the client device.

Logical scenes in SVG animations are grouped together using the <g> element.  The SVGT 1.2 specification suggests that, for the case of progressive downloading and streaming, all scene definitions must be children of the root <svg> element in the DOM tree.  Each adjacent top level <g> element should contain adjacent chronological scenes in the animation enclosed within <svg> tags. 

Scene updates are incremental updates to the SVG DOM that get sent to the client device one at a time.  These updates include SVG element addition, element deletion, element replacement and element attribute update. Part of this proposal is to enhance SVG to directly support scene update. We would propose coordinating this aspect of the rich media solution with W3C and JCP.  

The scene updates can be in the form of add, delete, replace operations. High level details of this proposal are included in this document as Appendix A.

Note: The details of how this scene update proposal will be integrated into SVG is currently being discussed by W3C members. It has been recognized that the functionality represented by this update approach may have more general applicability across a number of W3C technologies. The syntax is designed to be in parallel with uDOM APIs in order to allow direct mapping between scene update commands and uDOM method calls.
Scene Integration

Scene integration is the integration of multiple data elements or streams. Given the recommended technologies and environments several cases can be foreseen. 

SVG supports media elements similar to Synchronized Multimedia Integration Language (SMIL) media elements.  Dynamic or real time media elements define their own timelines within their time container.  All SVG media elements support the SVG timing attributes and run time synchronization.  The real time media elements are audio and video, and are embedded as follows in SVG:

<audio xlink:href=”a.amr” volume=”0.7” type=”audio/amr” begin=”mybutton.click” repeatCount=”3” />

<video xlink:href=”ski.3gp” volume=”.8” type=”video/3gpp” x=”10” y=”170”/> 

Furthermore, SVG can also embed other SVG and using CDF, XHTML documents, which in turn can embed yet more documents through nesting. It remains to be seen what the nesting and ordering limitations will be, and whether practical limits and rules will be necessary.

 Embedded media elements can be linked through internal or external URLs in the SVG content. The animation element specifies an external embedded SVG document or an SVG document fragment providing synchronized animated vector graphics.  Like the video element, the animation element is a graphical object with size determined by its x, y, width and height attributes. For example:

<animation begin="1" dur="3" repeatCount="1.5" fill="freeze" x="100" y="100" xlink:href="myIcon.svg"/>

On the other hand, static media such as images are embedded in SVG using the ‘image’ element, such as:

<image x="200" y="200" width="100px" height="100px" xlink:href="myimage.png">

Alternatively, XHTML supports media elements being included through the <object> element (also the <img> for simple images). Scene description can be performed using the CSS to describe absolute layout. When combined with SVGT 1.2 and the aforementioned CDF a rich environment representing a rich media browser can be achieved, providing a seamless and single UI for access to a range of services and richness of media within application environment.
Final determination of the relationships that may be used in a compound document scenario will depend upon the results of the W3C CDF activity, and scheduling constraints.
Data Representation

As stated above there are several cases. In the case where the base data representation is SVG based, there are no agreed specifications for embedding graphics media (SVG) into 3GPP ISO Base Media File Format, for progressive download or streaming of rich media content. Although there exists previous work for transmitting a multimedia presentation comprising of several media objects within a container, the current solutions for vector graphics are limited to download and play or otherwise known as HTTP streaming. The detailed ‘MORE’ proposal describes a method to embed vector graphics content such as SVG into 3GPP ISO Base Media File Format for progressive download or streaming of live rich media content over MMS/PSS/MBMS services. This method will allow the file format to be used for packaging of rich media content (graphics, video, text, images), enable streaming servers to generate RTP packets, and clients to realize, play, or render rich media content. We propose to use the existing 3gp file format that is used extensively in mobile services today and work with 3GPP in this area as much as possible. Other SDOs may include ISO and MPEG. It is expected that this work would be done by 3GPP. It is expected that the same technologies apply when the base data representation is XHTML based.
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Transport Environments 

An RME must support both “download and play/progressive download”  client/server environments as well as streamed environments. Furthermore we need to be able to support both of those delivery styles in 1-to-1 and 1-to-many protocol scenarios. While the exact details of protocols to do this (HTTP, RTP, FLUTE, MBMS) are generally out of scope for OMA, it does mean that there needs to be a logical separation between the transport and the base representation of the data, so that the data can be effectively ported onto these different styles of transport carriage.

	
	Download and Play/Progressive Download
	Stream

	1-to-1 Delivery
	HTTP
	RTP/UDP + RTSP/PSS

	 1-to-Many Delivery
	FLUTE
	RTP/UDP +MBMS Streaming Framework


While it is expected that 3GPP will be responsible for the porting of the data formats into the above transport scenarios, there are effects on the data and representation when we take transport resiliency and error management into account. In order to ensure that critical content is delivered reliably to the client, mechanisms for the following three processes must be properly identified:

Error Detection: Being able to detect packet losses either at the server/client side. The detailed ‘MORE’ proposal includes priority (PR) and counter (CTR) fields to not only detect a break in the sequential ordering of packets but also determining the priority of the missing packet to evaluate whether error recovery is necessary for the particular application.

Error Recovery: Providing actual packet recovery by several methods such as packet redundancy (e.g. using FEC in MBMS), retransmission (e.g. PSS).

Error Concealment: In case of severe loss and traditional error recovery mechanisms fail, provision should be made to minimize the appearance of loss in information to the client as much as possible. Our solution includes mechanisms for computing similarity in SVG content on the client and the incoming scene/scene update. Based on the degree of similarity, the client could either repair the SVG uDOM or choose to retransmit the missing packet.

Compression and Encoding
The use of compression and content specific encoding techniques are economically driven decisions. Rich media content consists of SVG scenes and scene updates along with other embedded media. For streaming purposes, existing compression methods can be used for embedded media. However, compressing small sized SVG part of the content results in overhead. Gzip performs well for larger sized SVG content. Hence, there is no specific need for introducing a new compression mechanism for rich media. This approach may be modified depending upon the outcome of the W3C work on XML compression. In any case, it is important to view any encoding and compression decisions as orthogonal and separable from any base design decisions.
Appendix A – Scene Update Elements

The following elements are proposed to be integrated into the W3C SVG standard.
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Here are some examples illustrating the concept of the scene updates.
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4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended that this proposal be considered as a candidate technology set for the specification of the RME.

�





f) Applying a group of content updates, where a circle is appended and the ellipse is removed.





d) Applying removeChild. Here the element ‘myRect’ is deleted from the content.





c) Applying appendChild. Here a circle with id ‘myCircle’ is added to the content.





a) The initial scene with a rectangle element ‘myRect’.





b) Applying setAttribute to the attribute ‘x’ of the rectangle element ‘myRect’ . The update changes the position of the rectangle.





sceneUpdate:  The sceneUpdate is used as a container element for carrying the scene updates. The <sceneUpdate> can include one of more update elements. In other words, all the updates must be grouped under this element before they are delivered to the client or user agent.  The execution of the updates is performed in the same order in which they are specified within the <sceneUpdate> element. The attribute ‘newScene’ indicates whether the scene update contains a new scene or just an update to the existing scene.


<sceneUpdate newScene=”True|False” >


     <appendChild xlink:href = “#myScene”>


           <circle id = “myCircle” cx =“40” cy =“20” r =“100” fill =“green” />


     </appendChild>


     <removeChild xlink:href =“#myEllipse”/>


</sceneUpdate>








replaceChild: This element is used to replace an existing element (href) from the content with a new element (myEllipse). This operation is essentially in-order combination of removeChild and appendChild operations.





<replaceChild xlink:href = “#myCircle”>


<ellipse id = “myEllipse” cx =“40” cy=“35” rx =“110” ry =“60” fill =“blue” />


</replaceChild>








removeChild: This element is used to remove the specified element (href) from the content or DOM object model.





<removeChild xlink:href =“#myRect”/>





This update is ignored if the element specified in the syntax does not exist. Also, if the element under contention happens to have children, the entire sub-tree is removed from the client’s memory. However, only the element is deleted if it is a leaf node.








appendChild: This element is used to append the content with a new element (myCircle) as a child of the specified parent element (href). If insertBefore is specified, the new element is inserted before this element.





<appendChild xlink:href = “#myScene” insertBefore = “#myRect”>


	<circle id = “myCircle” cx =“20” cy =“20” r =“50” fill =“yellow” />


</appendChild>








setAttribute: This element is used to update attributes of the content specified by the target element (href). The attributeName and attribute values correspond to attribute and value of the target element to be added or replaced.





<setAttribute attributeName =“x” attributeValue = “10” attributeType =”CSS/XML/auto” xlink:href =“#myRect” />
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