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Introduction
[bookmark: _GoBack]In this contribution, we discuss the currently defined and partly used, scene description solutions for the different 3GPP services. We then extract the key features that a new scene description solution should support to maintain the same level of functionality.
Scene Description Solutions for 3GPP Services
3GPP services do not have a common solution for a presentation layer. This fragmentation in the scene description landscape for 3GPP services complicates content preparation and UE implementation. A common and modern scene description solution is due in Release 12 to make use of the modern multimedia capabilities of UEs. 
The following table shows the different presentation solutions and in which 3GPP services they are used.
	
	MBMS [2]
	PSS [1]
	DASH* [3]
	MMS [5]
	MTSI [4]

	SMIL 2.0 3GPP SMIL profile [6]
	-
	CM
	-
	
	-

	DIMS Mobile Profile Level 10 [8]
	CM
	CM
	-
	CM
	-

	XHTML Mobile Profile [7]
	-
	-
	-
	R
	-


* DASH may have inherited a scene description solution from PSS, but this is not stated anywhere and may be incomplete.
XHTML Mobile Profile
XHTML Mobile Profile was defined by the Open Mobile Alliance as a markup language that is designed for resource-constrained web clients, such as the ones on mobile phones and set-top boxes. The XHTML Mobile Profile is based on the XHTML Basic profile. 
XHTML Mobile Profile requires support for the following modules:
· XHTML Structure module: defines the major structural elements for XHTML (e.g. body, head, html, and title). 
· XHTML Text module: defines all the basic text container elements, attributes and their content model (e.g. h1, br, and div).
· XHTML Hypertext module: defines the “a” element to define hypertext links to other resources.
· XHTML List module: provides the elements that enable creating lists (e.g. li).
· XHTML Forms module: provides the form-related elements (e.g. form and input).
· XHTML Basic Tables module: defines the table-related elements (e.g. table, tr, and td).
· XHTML Image module: defines the “img” element to enable embedding images in the document.
· XHTML Object module: provides elements for general-purpose object embedding.
· XHTML Metainformation module: defines the “meta” element that describes information within the declarative portion of a document.
· XHTML Link module: defines the “link” element that can be used to link external resources.
· XHTML Base module: defines the “base” element that can be used to define a base URI against which relative URIs in the document will be resolved.
· XHTML Intrinsic module: defines a set of intrinsic events and attributes that pertain to elements that fire those events (e.g. onload or onsubmit). 
· XHTML Style Sheet module: defines the “style” element to be used when declaring internal style sheets.
· XHTML Style Attribute module: defines the “style” attribute.
· XHTML Scripting module: defines elements that are used to contain information related to executable scripts (e.g. script element).
· XHTML Presentation module: defines elements and attributes for simple presentation-related markup (e.g. b and hr).
· XHTML Target module: adds the “target” attribute to control the window where the link is to be opened.
· XHTML inputmode Attribute module: defines a new attribute that is used to indicate the input mode to certain editable fields.

XHTML Mobile Profile supports the use of CSS styles to control the presentation. Style information may be associated with a document as external style sheets, internal style sheets, or as internal style information. 

XHTML Mobile Profile supports scripting through the Scripting Module defined by XHTMLMod. The Scripting Module defines elements and attributes used to contain information pertaining to executable scripts. The syntax and semantics of these elements and attributes are defined by HTML4. User agents complying to this profile must support ECMAScript and Javascript scripts. 

The XHTML Mobile Profile defines a profile of the W3C DOM event model. In particular, several events have been excluded in the Mobile Profile. For instance, event capture and event dispatching have been excluded for simplicity. 
DIMS
Dynamic and Interactive Multimedia Scenes (DIMS) defines a scene description framework that supports dynamic and interactive scenes. DIMS allows frame-accurate media synchronization. DIMS services are comprised of a scene description and a set of discrete and continuous media. DIMS defines means to store and stream a media scene description, its updates, and the related events. The scene description is based on the SVG Tiny 1.2 format. DIMS adds several extensions on top of SVG Tiny 1.2 that are borrowed from other specifications such as LASeR and SMIL. DIMS defines its own mechanism for supporting scene updates. It defines the “updates” element as part of a DIMS namespace to link the scene update stream to the main scene. 
DIMS also defines two new events to signal orientation changes in mobile devices. The signals may be used by the scene to adjust the content according to the orientation. To enable tune-in at random points, the concept of RAPs in scene updates is defined. Scene updates are a set of update commands that tell the client how to modify the current DOM and at which time this modification needs to be done. The commands include Insert, Delete, Replace, and Add command, which apply directly to the DOM. In addition, some state management command are also introduced. These are the Save, Restore, and Clean commands, which are used to control persistent storage and caching of media scenes at the client side. Finally, an Activate and a Deactivate command are defined to temporarily enable or disable elements in the DOM tree.
DIMS supports scripting through the usage of the mobile profile of the ECMAScript scripting language. DIMS events and event handling are inherited from SVG and XML events. 
To support streaming of dynamic media scenes, an RTP payload format is defined in DIMS. The RTP payload format enables tune-in at RAPs as well as error resilience tools to recover from lost update fragments. 
3GPP SMIL Language Profile
3GPP SMIL is a markup language based on SMIL Basic and SMIL Scalability Framework. In addition to the modules that are required by the SMIL Basic profile, a set of additional modules are required by the 3GPP SMIL profile. The following sets of modules are included in the 3GPP SMIL profile:
· SMIL 2.0 Content Control Modules: BasicContentControl, SkipContentControl and PrefetchControl
· SMIL 2.0 Layout Module: BasicLayout
· SMIL 2.0 Linking Module: BasicLinking, LinkingAttributes
· SMIL 2.0 Media Object Modules: BasicMedia, MediaClipping, MediaParameter, MediaAccessibility and MediaDescription
· SMIL 2.0 Metainformation Module: Metainformation
· SMIL 2.0 Structure Module: Structure
· SMIL 2.0 Timing and Synchronization Modules: BasicInlineTiming, MinMaxTiming, BasicTimeContainers, RepeatTiming and EventTiming
· SMIL 2.0 Transition Effects Module: BasicTransitions
The Content Control Modules defines elements and attributes for content control. The Layout module defines attributes to control the spatial layout. The Linking module defines elements and attributes for providing hyperlinks between documents and document fragments. The Media Object modules include the basic media elements and the control attributes. The Metainformation module defines the “meta” and “metadata” elements that are included as part of the head element. The Structure module defines the top-level structure elements of the SMIL document. The Timing and Synchronization modules define attributes for timing and synchronizing the playback of media elements. Finally, the Transition Effects module defines a set of transition effects for images and media elements.
Feature Requirements for Scene Description Solutions
The previous section discussed the different scene description solutions that are currently specified in 3GPP services. In the following list, we extract the following features that will need to be supported by the unified presentation solution, in order to keep the same level of functionality:
· Support for advanced spatial layout and style sheets
· Support for media content and their synchronization
· Support for scripting
· Support for dynamic scenes and random access 
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