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1 Introduction

This document proposes the support of redundant samples for Timed Graphics (TG).
2 Why to support redundant samples for TG
It has been agreed that all TG samples are random access points (RAPs). In the following, we describe the benefits for support of redundant samples in TG.

2.1 Reduced complexity in both multicast/broadcast and unicast
A graphic sample typically has a relatively long rendering duration, from several seconds to tens of minutes. In multicast/broadcast applications, to enable newcomers to tune in or existing users to perform channel switching with acceptable delay, frequent RAPs, e.g. one RAP per two seconds, are needed. Therefore, to enable users who join a multicast/broadcast program after a TG sample has been sent to view that TG content, the TG sample must be repeated. For example, if the rendering period of the TG sample is 20 seconds, and the required RAP period is 2 seconds, then 9 additional copies of the TG sample must be sent.

If the repeated copies of the TG sample are treated as normal TG samples, clients joined the program earlier than the first repeated copy must process (decode, render, and so on) all the 9 additional copies. However, if redundant samples are supported, and the 9 repeated copies of the TG sample are marked as redundant samples, then the same clients can simply ignore the redundant copies.

Support of redundant TG samples also provides a similar benefit in unicast applications. For example, there is a TG sample with a rendering period of 20 seconds, and a user seeks from before the occurrence of the TG sample to the position 10 seconds after the TG sample. A repeated copy of the sample can be put at the position to enable the user enjoy the TG content. Again, if the repeated copy is treated as a normal TG sample, it must be processed by all users during normal playback, while the processing complexity is saved for the client if the repeated copy is marked as a redundant TG sample. 
There is yet another unicast case wherein the same benefit is provided by support of redundant samples for TG. Similar as in multicast/broadcast, RAPs are also needed in unicast streaming to enable adaptation by stream switching. Similarly, periodically placing redundant TG samples enables fast stream adaptation while the redundant samples can be simply ignored in normal streaming playback. Without the support of redundant samples, to enjoy the same user experience, significantly higher processing capability is required for clients.
2.2 Support of relative timing graphics use cases

As shown in S4-090877, the feature of redundant samples also provides nice support of the relative timing graphics use cases.
3 Proposal 
It is proposed to use one bit in the TG unit header to indicate whether a TG sample is a normal sample or a redundant sample. If the DIMS unit header is reused as the TG unit header, then reuse the bit I (is-redundant) for this purpose.
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