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1 Introduction 

The current MTSI specification includes a set of functional requirements for a jitter buffer management (JBM) algorithm. Furthermore, a set of minimum performance criteria for the JBM operation are being worked on. 
In order to provide a complete specification, we think that also an example solution fulfilling the requirements is needed. An example solution would provide indication that a JBM algorithm that fulfils the minimum performance requirements exists, thereby at the same time validating that the performance requirements are realistic. Furthermore, an example JBM algorithm would also give useful guidance for implementers on how to design a JBM algorithm fulfilling the minimum performance requirements. However, we feel that specifying an example JBM algorithm as a pseudo code with certain degree of freedom would fully serve this purpose: while it provides sufficient guideline how to fulfil the performance requirements using a simple algorithm, it also leaves some room for different implementation approaches.
This document presents an outline of the proposal for an example solution for and adaptive JBM algorithm to be included in the MTSI specification.
2 Outline of the proposed buffering algorithm
The basic principle is the adaptation in the beginning of each talk spurt, with an option to increase buffering time during a talk spurt in a reactive manner in order to keep the late loss rate within the limits set by the proposed performance requirements. The bullet points below describe the outline of the proposed example JBM behaviour. 
· Upon arrival of the first frame the buffer and jitter statistics are reset, and the buffering time is set to JBF_INITIAL_DELAY (TBD, or left for the implementation issue).

· For each received frame a table of “predicted buffering times” is updated – i.e. the buffering time that would happen if the playback timeline is not changed. Note that this statistic also considers frames that arrive after their scheduled playback time.

· When the first frame of a new talk spurt is received, the buffering time for this frame is set to be the difference between the minimum and maximum “predicted buffering times” over the analysis period JBF_HISTORY_LEN (TBD, or left for the implementation issue).

· If a frame n that has been already replaced by error concealment arrives before the next frame n+1 has been sent to the decoder (or the error concealment operation to replace frame n+1 has been invoked), the playback timeline is modified by re-scheduling frame n for decoding, i.e. by inserting one frame of 20 ms by using the AMR error concealment algorithm between frames n-1 and n.
· If more than JBF_LOSS_PERIOD_THR (TBD, or left for the implementation issue) consecutive frames have been replaced by error concealment, the decoding is reset to continue from the oldest frame present in the buffer. Alternatively, if no frames are currently in the buffer, the decoding is continued from the next arriving frame.

Note that the proposed simple algorithm does not apply time scaling and does not require any changes to the standard AMR decoder. On the other hand, a buffer implementation according to these guidelines fulfils the proposed minimum performance requirements for buffering delay and buffer induced error concealment operations when tested with the proposed set of channel profiles. Naturally, the example JBM algorithm does not prohibit anybody implementing a more advanced JBM solution, e.g. using the time scaling functionality or making changes to the error concealment procedures in the decoder.

3 Conclusions

As a conclusion, we propose three issues:

1. To assist preparation of implementations fulfilling the MTSI JBM minimum performance requirements, include an example JBM algorithm as part of the MTSI specification.

2. Adopt the principle of specifying the example JBM algorithm within the MTSI as pseudo code e.g. in an informative annex.

3. Adopt the proposed outlined algorithm to be used as the example JBM algorithm for the MTSI.










