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Introduction
At the last SA4 meeting a draft evaluation framework was presented.  The draft was a good start for an end to end evaluation framework, but was noted to be far from complete.  This document discusses evaluation framework strategies and proposes a way forward.
Background

Video decoding is standardized but video encoding is left entirely up to the implementation.  When it comes to rate adaptation, this means that many parameters can be changed on top of just the target bitrate.  These include encoding parameters such as framerate but even the use of error resiliency tools.

This very fact that encoders behave very differently makes it difficult to evaluate a specific Rate Adaptation signaling scheme end to end.  If a measurement based scheme was introduced (assuming we continue to leave the encoding implementation specific), the span of quality would be everything from encoders unintelligently interpreting the measurements giving suboptimal performance to very intelligent decoders performing a large amount of analysis.  End to end analysis could easily become codec specific.
Discussion
End to end evaluation

Our work since SA4#48 has shown that a rate adaptation evaluation framework that takes into account all parameters will be extremely difficult to achieve and bound to have many flaws.  It would involve standardizing how the encoding process would work during the evaluation – something that varies dramatically today.  Also, especially if comparing measurement based signaling, one would have to compare simple models to more advanced models of adaptation as the actual adaptation would not be standardized.  Also, choosing a single proprietary encoder and settings will shadow the amount of variation in encoding performance.
Baseline comparison

It is currently not clear to what baseline the comparison is to be made.  As mentioned above the encoding can vary dramatically.  Comparing to an inefficient encoder will result in larger improvements than if compared to an intelligent one.  For example, a large amount of rate adaptation can already be done today using RTCP reports.  
Evaluation of non-standardized behavior
It is also not clear how to evaluate mechanisms which do not have a standardized behavior.  An example of this is measurement based signaling.  Should the “best case” (i.e. an intelligent decoder) be evaluated?  The “worst case”, or something in between?  There are also a number of encoding strategies for the transition period between rates.
Differences between different proposals
Having shown all the problems above, all is not lost.  In fact, we believe that that much of the above issues (and more) are independent of the evaluation of rate adaptation scheme.  As we will define a signaling mechanism, much of these other problems can be removed from the calculation.  For example, differences in the actual H.263/H.264 encoding are not important if we confine the evaluation to the signaling.  The differences are in what we signal.  The size of what we signal will tell us how long it takes for the message to arrive.  The content of the message will define how well the adaptation can occur, i.e. if it is measurement based how much does the encoder need to process?  We believe that this is what should be evaluated.
Proposal 

We propose that the scope of the rate adaptation evaluation framework be restricted to evaluating what will be standardized, i.e. the signaling.  Factors such as packet size, required packet frequency (one off, or continuous reporting), evaluation of robustness (e.g. does the signaling rely on previously sent packets), etc should be evaluated before non-standardized codec decisions are taken into account.  The framework should include factors such as best and worst case performance.
