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1
Introduction
Timescales (S4-090314), use cases & technical requirements (S4-090324) and draft specification (S4-090315) with introductive Overview and architecture were agreed for Timed Graphics in SA4 #53 meeting. This document discusses and proposes some solutions for Timed Graphics.
2
Media type definition
There are two alternative ways to define the timed graphics media type:
· a) by referring to components from existing graphics and image formats, in which timed text, SVG and images are in parallel; and
· b) by restricting and/or extending SVG Tiny 1.2, in which text and image are objects in an SVG file.
If option a) is taken, then:
· For transport, as timed graphics is a new media type and transported in a separate stream, a new mechanism for aggregating media data of different sub media types may be needed. 
· Layout for sub media types needs to be considered.
However, if option b) is taken, existing SVG mechanisms can be used as they are for both the above. 

Therefore, it is proposed to define the media type for timed graphics according to option b).
3
Layout definition
To meet the requirement for timed graphics, its layout should be defined, reusing the existing technologies as much as possible. Therefore two levels of layout are proposed for timed graphics:

· For timed graphics media level, the layout mechanism is used;
· For sub media level, the SVG layout functionality is used. That is, within the graphics region, the layout of graphics objects is decided by related SVG attributes.
4
Timing and processing model
As per the use cases for timed graphics, the timed graphics media type is designed for applications such as name tags, score boxes, and advertisement timer with relatively small graphics regions. Together with one video stream, several timed graphics contents can be in use. For example, for a 90-minute soccer game with a five-minute advertisement during the break, there can be a dozen name tags and score boxes, and a 5-minute advertisement timer. Each timed graphics content can be implemented with respective timed graphics sample, and these timed graphics contents can be aggregated into one timed graphics stream. It is also possible that users tune in at different moments during the duration of one of the timed graphics contents. 
Therefore, we propose to consider the following parameters when designing the timing model:
· the media timestamp of each timed graphics sample (when transported using RTP, the RTP timestamp takes this value);
· the document time for each timed graphics sample, especially for the random access of graphics sample with a specific rendering period length or validity duration;
· the rendering period length, for both the whole timed graphics sample and individual objects of the content; and
· the validity duration, which indicates the time when the timed graphics sample expires.
We further propose to consider the following aspects when designing the processing model:

· random access, especially for timed graphics samples with a relatively long rendering duration or validity duration, e.g. a timed graphics sample consisting of animation. Each timed graphics sample is a random access point. However redundant random access point should be configured as there may be some time gap between timed graphics samples.
· relative timing, which allows users tuning into the program at different times to have different rendering effects of the same timed graphics sample (content).
5
Transport and storage
As per the use cases for timed graphics, several timed graphics contents can usually be displayed simultaneously. For example, during an advertisement on one channel, the advertisement timer and channel logo can be displayed simultaneously. Meanwhile, each timed graphics content has a relatively small size. 
Therefore, we propose that multiplexing of multiple timed graphics contents is allowed in transport of timed graphics contents, to save bandwidth. Furthermore, we propose to allow for storage of multiple timed graphics contents in one 3GP file. 
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