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Introduction
Timed Graphics (TG) aims at enabling of separate encoding and transporting of graphics content (e.g. texts, graphics, images, and animations) from video to enhance the user’s multimedia experiences rather than defining an interactive application oriented rich media system as DIMS. Therefore, the fundamental difference between the two is that TG supports far less interactive functionalities compared to DIMS. This permanent document contains the identified use-cases and requirements for TG.
Use Cases

Name tags
“Name tags” are very similar to timed text, but with some graphics.  It is often used when someone is being interviewed, or to present a speaker.
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Figure 1 the Name Tag example
Score boxes
In this use case a small score box, or logo, is placed on the screen.  An example is the score box often found at the top of a basketball or soccer match.
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Figure 2 the Score Box Table example
Results/Ranking tables
This use case is very similar to the result cards use case mentioned above, the main difference being that a larger part of the screen is used.  In this use case it may be advantageous to be able to turn this sort of table on or off.  This may however be out of scope for SA4 in the same way that subtitles can be turned on or off from an application. 
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Figure 3 the Ranking Table example
Advertisement Timer
As an indication of the advertising time left, the advertisement timer can be obviously helpful to keep TV viewer from switching channels.
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Figure 4 Advertisement Timer
Channel Logos & Corner Advertisements
Channel logos and corner advertisements, which are periodically displayed or animated in corners, is another typical scenario of Timed Graphics. Figure 5 shows an animated advertisement of Nike sports shoes in the bottom right corner of a TV series.
[image: image5.jpg]



Figure 5 Example of Corner Ads
Sports Lane Tag
The sports lane tag is to indicate the contestant’s position in each lane, which can help the viewers distinguish and focus on the champion-to-be during the match, and get the ranking result right after the contestants cross the finish line, especially in swimming and racing competitions.
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Figure 6 Example of Sports Lane Tag
Press-to-buy
In this use case, a small logo provided “press-to-buy” service is placed on the screen, moved in fix path. After the user triggers the service by pressing a button on mobile device, the “press-to-buy” prompt message will transform to order information with hyperlink popped up to screen. User can access order service by clicking hyperlink.
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Figure 7 Example of Press-to-buy
Relative Timing Graphics
Take a soccer game as the example. Whenever tuning into the game, users always expect to watch the complete information about the latest score, each goal and other information related to the goal scorers, other players and the game. The specific graphical content containing such information should be displayed completely and respectively for each user on a once in a specific interval basis. In such scenarios, users tuning into the program at different times will have different rendering effects of such TG contents. Similar rendering control can be applied to the use case of periodically displayed Corner Advertisements. Figure 8 illustrates the respective user experiences with different tuning in times during a live soccer game.
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Figure 8 Example of Relative Timing Graphics
Media Capabilities Concluded from Use Cases
Concluded from the use cases, the graphical capabilities required by the timed graphics streams are listed the following table.

Table 1 Media Capabilities
	Media Capability
	Typical Use Cases 

	Simple graphics
	Name tags, Score boxes, Results/Ranking tables, Advertisement Timer and Sports Lane Tag

	Text
	Name tags, Score boxes and Results/Ranking tables 

	Image
	Results/Ranking tables 

	Animation
	Advertisement Timer, Channel Logos & Corner Advertisements

	Interaction
	Press-to-buy


Technical Requirements
General Requirements

1) TG SHALL make efficient use of radio network bandwidth.
2) TG SHOULD support simple interactivity.
3) TG SHOULD be backward compatible with existing 3GPP technologies.
4) TG SHALL be able to use existing storage and transport formats.
5) It SHOULD be possible to set limits for the resource required for processing TG content. 
Requirements for TG presentation format for graphical contents:
3.2.1
General requirements for the presentation format

6) TG SHALL support the integration of relevant 3GPP supported media, such as images.
7) TG SHOULD be compatible with the rendering models of the SVG Tiny1.2 profile available in the 3GPP specification. 

8) TG SHALL support methods to minimize the latency perceived by the end user. 

9) TG SHALL allow end to end optimizations to be applied (eg: compression, preparsing, data preconditioning).
10) TG SHALL to be able to be synchronized with the associated audio/video.
11) It SHOULD be possible to reference external media associated with the TG.

12) The content creator or the service provider SHALL be able to define the lifetime of graphical content. 
3.2.2
Timing and synchronization requirements for the presentation format

13) Frame accurate synchronization SHALL be provided between frame-based media and TG content.
14) Relative timing SHALL be possible for TG content.
15) TG SHALL support arbitrary access points to tune-in.
3.2.3
Reliability requirements for the presentation format
Requirements for TG container and delivery formats
16) TG SHALL support storage of graphical contents in ISO base media file format.
Requirements for transport mechanisms for TG
17) TG SHALL support download, progressive download and streaming.
18) TG 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).
19) TG SHALL be usable over any kind of transport channel such as HTTP/RTP/FLUTE/… 

20) TG SHALL be applicable to the streaming of pre-authored/pre-recorded and live content.
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