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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

Timed graphics is a media type that enables advanced subtitle like services in parallel to video.  It enables high quality text and graphics at a low cost.

In low bit-rate video, the areas which are often perceived as the worst are subtitles and graphics or tables (encoded as part of the video).  Encoding subtitles as timed text instead of as part of the video can increase the perceived quality of the video substantially.  Timed Text[TS 26.245] solves the problem of subtitles and when used gives a perceptual quality much higher that encoding the text as part of the video stream.  DIMS[TS 26.142] allows the placement of vector graphics on top of video - but from an application perspective and requires DIMS to control the media.  Timed Graphics works together with these abovementioned specifications, or independently, to enable better “video” quality.
1



Scope

The present document defines a timed graphics media type which reuses components from existing media types.  A transport system is defined as is a storage format.
The specification is written in a forward-compatible way in order to allow additions of media components and functionality in future releases.

It enhances the user experience by enabling graphics to be encoded as graphics (as opposed to video) and without requiring an umbrella system such as SMIL or DIMS.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
…
…
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Timed Graphics Entity: A byte aligned, network independent unit containing timed graphics data.
…

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

DIMS
Dynamic and Interactive Multimedia Scenes
…
4
Overview and architecture
Timed graphics has two main components: The graphics description, i.e. the actual images, and the layout, i.e. a coordinate system describing the placement of the images.
Timed graphics is designed in such a way that it is like a pseudo media type.  It can coexist with umbrella systems (e.g. DIMS or SMIL) just as other media types do, yet contains components from DIMS or other media types.  

[image: image3]
Figure 1: Example of a Timed Graphics stream, in parallel to an audio and video stream.  No “umbrella” scene description is present.

[image: image4]
Figure 2: Example of a DIMS stream controlling a Timed Graphics stream, an audio and a video stream.  

In figures 1 and 2 above it is shown how Timed Graphics is simply a new parallel media type which can be controlled by, for example, DIMS, but need not be.

The specification is split into a number of sections.  Media components (i.e. the actual graphics) is defined in chapter 5.  The layout of the graphics is defined in chapter 6.  Chapters 7 and onwards define how these components work together and can be transmitted and/or stored. 
5 
Media definition

5.1
Introduction

Timed graphics itself does not define any new media components, but instead refers to components from existing graphics and image formats.  Each format has its own units which are described below.  A Timed Graphics “stream” may contain a combination of units of different types, some possibly containing basic interactivity. 
This section defines media component entities that together make Timed Graphics.
5.2
Media component entities
5.2.1
SVG

An SVG Tiny 1.2 document, as specific in [SVG] is a timed graphics media entity.  
5.2.2
JPEG

A JPEG image, as specified in [JPEG], is a timed graphics media entity.  The support requirement for ISO/IEC JPEG only applies to the following two modes:

-
baseline DCT, non-differential, Huffman coding, as defined in table B.1, symbol 'SOF0' in [JPEG];

-
progressive DCT, non-differential, Huffman coding, as defined in table B.1, symbol 'SOF2' [JPEG].

5.2.3
GIF and PNG

GIF87a [GIF87a], GIF89a [GIF89a] and PNG [PNG] images are timed graphics media entities.
5.2.4
Timed Text

A timed text sample, as defined in section 5.17 of [26.245], is a timed graphics media entity.


6
Layout definition
6.1
Implicit layout mode
In implicit layout mode, the media components are treated as images placed on the rendering surface at the coordinate (0,0).  The image format itself may then define an internal layout of images as is the case for SVG.   
6.2
Explicit layout mode
6.2.1
Introduction

In explicit layout mode, each image is given a position on the rendering surface.

6.2.2
Rendering position and composition

Graphics are rendered with a region (a concept derived from SMIL).  A graphics box is then set within that region.  This permits the terminal to position the text within the overall presentation.

A Timed Graphics region is defined which is a rendering area defined using the following attributes:

tx: 


Translation value from the coordinate origin (x component)

ty: 


Translation value from the coordinate origin (y component)

width: 

Width of the Timed Graphics Region

height:

Height of the Timed Graphics Region
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Figure X: Illustration of graphics region using with a video being origin.

Graphics regions may be layered, in a similar way to the z-index in SMIL, using the ‘layer’ attribute.

Layer:
Specifies the front-to-back ordering of the graphics region; lower numbers are closer to the viewer. 0 is the normal value, and -1 would be in front of track 0, and so on. 

The actual representation of the abovementioned attributes is dependent on the transport/storage format and defined elsewhere.

7
Interactivity

Interactivity is defined as per the media definition.  In other words, there is now new interactivity defined in this chapter.  Instead, the relationship between different interactive components is defined.
[Editors note: This section may be removed totally, or extended depending on the profiling of the media types]
8
Random access

[Editors note: This section may be removed totally, or extended depending on the profiling of the media types]

9
Timing and processing model

[Editors note: This section will be populated and is a very important component of the Timed Graphics work]

10
Transport and Storage
10.1
Overview

10.2
Storage in ISO base media file format files

[Editors note: Much of this may be taken from DIMS / Timed Text]
10.2.1
Media component specific
[Editor’s note: Add something here]
10.3
RTP payload format for Timed Graphics
10.3.1
General

10.3.1.1
RTP Header Usage

The RTP header is defined in [2] and its use in this payload format is described below.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|X|  CC   |M|     PT      |       sequence number         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                           timestamp                           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|           synchronization source (SSRC) identifier            |

+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+

|            contributing source (CSRC) identifiers             |

|                             ....                              |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Figure X: RTP HEADER

Marker bit (M): 1 bit - The marker bit is set for the last packet associated with a timestamp.

Timestamp: 32 bits - The timestamp indicates the rendering instant of the unit(s).

The usage of the remaining RTP header fields follows the rules of [2].

10.3.1.2
SDP Parameters

The Session Description specifies the clock rate, version profile and level. The fields in the Session Description Protocol (SDP) are defined as follows:

-
The media name in the "m=" line of SDP shall be "video".

-
The encoding name in the "a=rtpmap" line of SDP shall be "timedgraphics".

The clock rate in the "a=rtpmap" line is not specified in the present document. The resolution of the clock should be sufficient for the desired synchronization accuracy and for measuring packet arrival jitter. The clock rate of the referenced continuous media files within the presentation needs to be considered. For example, if the presentation contains referenced video which is to be synchronized with the presentation, the clock rate should be no less than 90,000.

The MIME parameters in subclause X, when present, shall be included in the "a=fmtp" line of SDP. These parameters are expressed as a MIME media type string, in the form of a semicolon separated list of parameter=value pairs.

10.3.2
Media component specific

[Editor’s note: Add something here]
11
Registered Types

11.1
RTP Payload format MIME Type

Type name: video

Subtype name: timedgraphics

Required parameters:

-
Something - Definition.
Optional parameters:

-
Something else - Definition.
Encoding considerations:

-
This media type is currently only defined for transport via RTP.

Security considerations:

-
RTP packets using the payload format defined in the present document are subject to the security considerations discussed in the RTP specification [15] and any applicable RTP profile, e.g., AVP [21].

Interoperability considerations:

-
None.

Published specification:

-
3GPP TS 26.XYZ.

Applications that use this media type:

-
Timed Graphics Streaming applications.

Additional information:

-
Magic number(s): None.

-
File extension(s): None.

-
Macintosh file type code(s): None.

Person and email address to contact for further information:

-
Clinton Priddle.

-
clinton.priddle@ericsson.com.

-
Multimedia Technologies, Ericsson.

Intended usage:

-
COMMON.

Restrictions on usage:

-
None.

Author:

-
3GPP SA4 WG.

Change controller:

-
3GPP TSG SA.

11.2
'Codecs' Parameter for 3GP files

When timed graphics content is supplied in 3GP files which are identified by MIME type, the 'codecs' parameter defined in [14] may be used to indicate that Timed Graphics content is present. The codecs parameter takes the sample entry name as defined above (that is, 'timg').
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