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1 Introduction

The contribution in [1] provided simulations investigating the effects on performance of delaying the encoder’s response to a TMMBR rate request.  The contribution also proposed a framework for specifying the delay requirements for a video encoder to ramp down to a target bit rate.
This document discusses an alternative metric that can be used to set the performance requirement for a video encoder in response to a rate request message. 
2 Simulation Results and Delay Requirement

The simulations and requirements in [1] focus on the delay of the encoder’s reaction to the TMMBR request as this affects the amount of excess bits introduced into the system, i.e., longer reaction time results in sending more bits which can cause further congestion and delay in the delivery of packets to the users in the system.  However the amount of congestion introduced is also dependent on the ramp down path taken by the encoder in achieving a target bit rate.  
The simulations in [1] model encoder adaptation delay by introducing a fixed delay before the encoder receives and processes the TMMBR message.  After receiving and processing the TMMBR message, the encoder immediately reduces its rate to the target bit rate.  This is a simple model of the encoder adaptation as other encoder implementations can begin reducing their bit rates soon after they receive the TMMBR message, thereby introducing less bits and congestion into the system.  This is illustrated in Figure 1 which compares the ramp down path taken by the encoder in the simulation model (red) vs. a linear ramp down path (green) that begins as soon as the TMMBR message is received by the encoder.  The area under each of the paths taken represents the amount of data transmitted in excess of the requested bit rate.  In this particular example it can be seen that the linear ramp down path sends less excess bits even though it takes longer to reach the target bit rate.  The linear ramp down path also has the advantage that it achieves a more gradual change in video quality which can provide a better user experience.
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Figure 1. Comparison of Excess Bits Introduced by Different Ramp-Down Paths
From this it can be seen that defining only a delay time at which the target rate is supposed to be achieved does not accurately control the number of excess bits introduced by the encoder since there is no knowledge of the path taken to ramp down the encoder rate. Without knowing or constraining the ramp down path, setting a requirement using only a delay metric may be too restrictive for some implementations and too lenient for others.
Another consideration in specifying a delay requirement is that it also requires specifying a rate averaging window over which to measure whether the encoder has achieved the target average rate.  Figure 2 illustrates an example where the requirement is to have the encoder reach the target bit rate within 500ms.  The rate averaging window should be set long enough (e.g., at least one second) to accommodate for the rate variations of typical rate control implementations and operation at low frame rates.  During this window the size of all the packets are measured, summed up, and compared to the target bit rate requested in the TMMBR. 
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Figure 2. Defining averaging window to measure that target rate is reached
3 Performance Metric: excess bits introduced by the encoder
A more accurate metric of encoder adaptation performance is to evaluate the number of bits sent that are in excess of the requested bit rate.  This measures a performance characteristic that directly affects network congestion.
The excess bits can be measured and checked as follows:

1. From the time the video encoder receives the TMMBR message, begin measuring the size of the packets produced by the encoder over a 1.5 second window.  
2. Sum up the sizes of all the packets and compare with the performance requirement.
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The performance requirement would then be that the sum of all packet sizes (in bits) shall be less than 
1.5 sec (Target_Bit_Rate)  +  Excess_Bit_Limit

The Excess_Bit_Limit can be determined from simulation results.  For example, the Excess_Bit_Limit corresponding to the 500ms delay limit proposed from the simulations in [1] is
500ms x (Initial_Bit_Rate – Target_Bit_Rate)
Using the above limits, the requirement can be summarized as:

The sum of the bits sent within 1.5 seconds after receiving a TMMBR message shall be less than Target_Bit_Rate + [0.5] Initial_Bit_Rate

4 Conclusion
The document introduces a simple-to-compute and accurate metric to characterize the performance of the video encoder’s adaptation response which makes no assumptions about the ramp-down path used by the encoder.  It is proposed that SA4 consider adopting this framework for specifying the performance requirement for video encoder adaptation.  The actual values to be used for the limits are still TBD.
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