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1 Introduction
This provides more details on the algorithms used to produce the evaluation framework [1] results for APTO-ARR provided in [3].
2 Algorithm

2.1 APTO Calculation
The receiving MTSI client in terminal calculates the value of the delay tail estimate T(i+1) as follows:

T(i+1) =

T(i) 



if Di = = T(i)

T(i) + P/(1-P)*G


if Di > T(i) or a complete packet is not received within past 100ms (drop)
T(i) – G



if Di < T(i)
Where D is the delay in the arrival of a packet anchored to a fixed voice playout point (240ms after transmission is used in the simulations).  G is set to 4ms and P to 90% in the simulations.

The value of APTO is calculated by T(i) – N(i)

Where 
N(i+1) =

N(i) – 1ms


A complete packet is not received within 100ms
N(i) + 0.01ms


Otherwise

Where N() is initialized to 110ms in the simulations.

2.2 ARR Calculation
ARR = 0.5 (average received rate since the last APTO-ARR message was sent) + 0.5 (rate value reported in the last APTO-ARR message) 
2.3 Encoder Operation
If APTO > 0
R_encode = ARR * (1 – APTO/400ms)
Once T_decongest is complete, set R_encode to ARR

If APTO < 0
R_encode  = (Previous value of R_encode) x ( 1 - APTO/300ms)
2.4  APTO-ARR Transmission
min_RTCP_interval = 400ms
If APTO > 10ms send APTO-ARR

If APTO < -10ms send APTO-ARR
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