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Introduction

For the work item “Performance Characterization of the Optimized Jitter Buffer Management over VoIP Service”, the designated TR needs to present an algorithm description and possibly a reference implementation. This contribution is to kick-off the discussion on this subject.

Pseudo-Code of the Algorithm

The following pseudo-code demonstrates the core of a jitter buffer management routine that stretches packets at the beginning of talk spurts, and decreases packet playback length at the end of talk spurts.  The result is a stretch amount stretchChange that is fed to the speech decoder or post-decoder routine capable of modifying playback length by the desired amount.  For AMR, each packet is played for (stretchChange+20) ms.

The constants STATE_* are enumerated values used internally by the routine only.  The routine isSpeechFrame( ) returns true when the frame contains speech.  This can be based simply on the frame type of an AMR frame, or using an alternative algorithm.  The constant VJM_TARGET_STRETCH is the intended maximum stretch (determine either statically or dynamically throughout the call), and VJM_TARGET_FLOOR is the minimum initial playback latency through the buffer.  In other words, individual packets are delayed by at least VJM_TARGET_FLOOR and at most by VJM_TARGET_STRETCH.  VJM_MAX_INCREASE is the most any given frame is permitted to stretch from its nominal playback length.  VJM_MIN_STRETCH is the minimum playback time for a given frame.  

// Step 1:  Determine whether we are in silence, speech or catch-up mode.

IF  ( vadState ==  STATE_SILENCE ) THEN

IF  ( isSpeechFrame(rxFrameType(currentPacket)) ) THEN



vadState = STATE_SPEECH


ENDIF

ELSE
/* vadState == STATE_SPEECH */

lookAheadPacket = currentPacket + ceil(currentStretchMs ./ 20)


FOR searchFrame = currentPacket TO lookAheadPacket

IF ( isSpeechFrame(rxFrameType(searchFrame)) ) THEN




vadState = STATE_CATCHUP



END


END


IF (!isSpeechFrame(searchFrame)) THEN



vadState = STATE_SILENCE

END

END

// Step 2:  Stretch or contract speech to meet stretch goal.

IF ( vadState == STATE_SPEECH ) THEN

IF ( currentStretch < VJM_TARGET_STRETCH ) THEN



residual = VJM_TARGET_STRETCH - currentStretch



stretchChange = VJM_MAX_INCREASE < residual ? 







VJM_MAX_INCREASE : residual


END

ELSE


IF ( currentStretch > VJM_TARGET_FLOOR ) THEN

residual = VJM_MIN_STRETCH - 20



stretchChange = VJM_MIN_STRETCH > (-currentStretch) ? 






VJM_MIN_STRETCH : (-currentStretch)


END

END

currentStretch  += stretchChange
Recommendation

Include the proposed text into the TR.[2]
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