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1
Introduction
The use case of "Relative Timing Graphics" was agreed at a previous SA4 meeting. This document proposes a solution for the use case.

The solution is based on the following working assumptions, which were proposed in a separate document from Huawei:
· Redundant random access point (RAP) is supported.
· The timing and processing model agreed during the SA4 MBS SWG September 28th-Oct 1 ad-hoc meeting, documented in S4-AHI111, is supported. S4-AHI111 is an update of S4-AH101 and contains only what have been agreed from S4-AH101. It was postponed to SA4#56 meeting due to lack of time for presentation during the ad-hoc meeting.

2
Background
The use case of "Relative Timing Graphics" is copied from the "Permanent Document on Use Cases and Requirements for Timed Graphics" in S4-090525 for information. 
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. 
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Figure 8 Example of Relative Timing Graphics
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. In such scenarios, the advertisements can be rendered just once on users' preference after users' tuning in at any time with the validity duration of the advertisements.
In the following, we proposal two solutions to support these use cases based on redundant TG samples.
3
Solution for static TG contents
A static TG content contains only a static graphical content such as a static image. 

Such relative timing graphics use cases can be supported based on the following rules: 

· Normal RAPs are used for new events. When received, a normal RAP replaces the corresponding previous graphical content.
· Redundant RAPs are used during the period between two consecutive new events. Each redundant RAP contains the graphical contents of all previous events. Redundant RAPs are ignored in normal playback, but are applied in seeking, tuning-in, or error recovery.
The following describe how it works for the soccer game example:
· At the server side:
· Normal RAPs are created and sent out for new events, including event 1 (Goal at 15:15:20) and event 2 (red card at 15:28:26).

· Redundant RAPs are created during the period between events 1 and 2, including redundant event 1 between event 1 time (15:15:20) and event 2 time (15:28:26), and redundant event 1 and redundant event 2 between event 2 time (15:28:26) and the time of the next new event.
· At the client side:

· The first TG sample received after tuning-in is rendered, regardless of whether the sample is a normal or redundant RAP. For all other TG samples, only normal RAPs are applied, while redundant RAPs are ignored.

· For user 1, who tunes in before the first event:
· When the normal RAP of event 1 is received, the sample is rendered;
· When the redundant RAP of event 1 is received, the sample is ignored;
· When the normal RAP of event 2 is received, the sample replaces the previous TG sample and is rendered;
· Therefore, user 1 receives both events 1 and 2, separately from two normal samples.
· For user 2, who tunes in after the first event and before the second event:

· The redundant RAP of event 1 is received after tuning in. The redundant RAP is rendered. If there are more redundant RAPs of event 1 received, they will be ignored;

· When the normal RAP of event 2 is received, the sample replaces the previous TG sample and is rendered;

· Therefore, user 2 also receives both events 1 and 2, separately from one redundant sample and one normal sample.

· For user 3, who tunes in after event 2:

· When the redundant RAP containing both events 1 and 2 is received, it is rendered. If there are more redundant RAPs received, they will be ignored;
· Therefore, user 3 also receives both events 1 and 2, but once from a redundant sample.
4
Solution for dynamic TG contents
A dynamic TG content contains animated graphics, for example. 

For the use case of periodically displayed Corner Advertisements, the advertisement can be configured as "to be rendered only once in the entire presentation". In this way, the advertisement can not only be rendered for each client, but also not make clients feel boring when the same advertisement is repeatedly rendered. For simplicity, the following solution is based on the assumption that the advertisement is included in one sample.
Such relative timing graphics use cases can be supported based on the following rules: 

· One normal RAP is used for the advertisement. The "rendering period length" should be included. The "validity duration" of the sample may be included. There should also be an indication of "to be rendered only once in the entire presentation" even if the graphic content is created to be periodically displayed such as the "repeatCount" defined in SVG 1.2 Tiny being set to 3.
· Redundant RAPs are used for the rest of the time of the "validity duration" of the advertisement. The "document time", "rendering period length", "validity duration", and the indication of "to be rendered only once in the entire presentation" should also be present. Again, redundant RAPs are ignored in normal playback, but are applied in seeking, tuning-in, or error recovery.
The following describe how it works for the above advertisement example:

· At the server side:
· A normal RAP is created and sent out.

· Redundant RAPs are created for the rest of the time of the "validity duration" of the advertisement.
· At the client side:
· The first TG sample received after tuning-in is rendered, regardless of whether sample is a normal or redundant RAP. The sample is rendered according to the configuration. After rendering the advertisement once, the rest of redundant RAPs received are ignored. If the sum of "document time" and "rendering period length" is greater than "validity duration", the rendering is terminated, as the content has expired.
5
Proposal
It is proposed to agree the above solution for relative timing graphics.
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