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1. Introduction
This contribution provides written comments on contribution [1] to help provide a clear understanding of Qualcomm’s position on the items stated in contribution [1].
2. On the “Background”
In the “Background” section of contribution [1] it states that:

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.
We agree that if we leave the encoding implementation-specific then the results can become codec-specific.  In contribution [3] we are proposing a generalized codec model for the evaluation framework that captures the ability of the rate adaptation mechanism to adapt its rate.  

On the receiver side, the model is not affected by the decoder or its implementation.  It focuses on the receiver functionality prior to decoding.  
3. On the “End to end evaluation”
In the “End to end evaluation” section of contribution [1] states that

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.
While single common codec model will not capture all the detailed variation of encoder implementations, it will allow comparison of the fundamental behavior of codecs.  We are taking advantage of the key relationship that any codec and implementation can improve its video quality when given a larger data rate.  Regardless of the codec used, its rate control mechanism, error resiliency tools, it can improve its performance when given more bandwidth.

Therefore analyzing what are the best achievable data rates under different scenarios allows us to determine which rate control mechanism will enable any codec or implementation to achieve the best quality.
4. On the “Baseline comparison”

In the “Baseline comparison” section of contribution [1] states that

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.  
The comparison will be made among the performance of the different candidate proposals.  If a company feels that the existing RTCP reports provide enough benefit then they are welcome to provide this as a candidate and demonstrate its performance.  

We should also point out that for Packet Switched Streaming services, SA4 had determined that RTCP reports were not sufficient and defined the NADU APP packet for this purpose.  We do not believe that SA4 should consider that the MTSI dynamic video rate adaptation problem could be solved by a simpler solution than that used for PSS rate adaptation.  The MTSI rate adaptation problem is more challenging because the receiver de-jitter buffer has to be kept small to meet conversational delay requirements of the service. 
5. On the “Evaluation of non-standardized behavior”
In the “Evaluation of non-standardized behavior” section in contribution [1] it states that

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?...  
Note that this issue also applies to request-based adaptation signaling.  A poor receiver implementation could make poor requests of the encoder.  A receiver that makes poor calculations and measurements (on which its requests are based) can not be expected to make intelligent requests of the encoder.

For measurement-based signaling the receiver operation can be specified to detail how the measurements are to be computed.  As mentioned earlier, the parameters for standard RTCP receiver reports are well-specified and avoid the problem of large variations in best case and worst case implementations.
Contribution [1] goes on to state that

There are also a number of encoding strategies for the transition period between rates.
We are not clear on what exactly is meant by “encoding strategies.”  

If this is something encoder-specific then we can consider whether it is important enough to include these in the common codec model for the evaluation framework.
If the “encoding strategy” is about how the rate adaptation module determines a series of rate values for the encoder, then a candidate proponent is welcome to choose an encoder rate strategy that they believe will achieve the best performance in the evaluation and explain the advantages of their approach.  Assuming that proponents will do their best to optimize the performance of their proposals, the comparison is essentially among best reference implementations using the candidate rate adaptation mechanisms.
If SA4 has concerns about the variability in performance then SA4 could endeavor to provide guidelines on how the feedback measurements might be used by the encoder, i.e., good implementation guidelines or reference designs.
6. On the “Differences between different proposals”

In the “Differences between different proposals” section of contribution [1] it states that 

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.  
We agree that the differences are in what we signal.  But what we signal completely determines what an encoder can do with the information.  Signaling information of no value to the encoder would provide very little benefit to the rate adaptation problem.  For RTCP reports, including extensions developed in the IETF, and the 3GPP PSS NADU APP packet, the feedback parameters had to be carefully chosen to allow the sender to make good use of the feedback.
Contribution [1] goes on to state that 

The size of what we signal will tell us how long it takes for the message to arrive.  
While this is true, at the data rates and sizes of signaling messages we are considering, the differences in arrival times are insignificant.  See the discussion in section 3 of contribution [2].
Then contribution [1] goes on to state that

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.
We are not clear on how we evaluate “how much does the encoder need to process?”  Most of this operation is fairly simple compared to any of the encoding processes.  Furthermore, for a request-based signaling mechanism, the similar problem would be to evaluate “how much does the receiver need to process?”

7. On the “Proposal”

In the “Proposal” section of contribution [1] it states that

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.
We agree that the evaluation framework be restricted to evaluating the signaling.  

While the analysis of signaling packet size, required packet frequency, and robustness are interesting, we expect that these comparisons will be relatively insignificant due to the messages sizes and data rates being considered.  Only looking at these features of the signaling will miss the main point of the signaling: how relevant and important is the information for enabling good rate adaptation performance?
This key comparison can only be made by testing the performance of candidates over the network conditions we are developing in the evaluation framework.  It is important that we continue to develop this framework to ensure that we are not missing the main point of this protocol.

8. Conclusion/Proposal (Qualcomm) 

Contribution [1] raises some good points about the challenges of comparing the performance of rate adaptation signaling mechanisms given the variation in video encoder standards and implementations.
These challenges should not be avoided by attempting to only focus on less significant details of the signaling mechanisms such as message size, signaling frequency, and robustness.  Focusing soley on such details will miss the main point of the adaptation signaling – how well the information carried in this signaling can be used to solve the rate adaptation problem.

Instead, SA4 should endeavor to define a common codec model that can abstract out some of the details of codec implementations and allow for a comparison of the actual performance of the adaptation signaling mechanisms.
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