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&RQWHQWV

Delays in IP Voice
Playout delay adjustment
Different playout algorithms
Measurements and results
Comparison of playout algorithms
Conclusions
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'HOD\V�LQ�,3�9RLFH

Framing delay (e.g. 20 ms)
Processing delay:
Coding & decoding, Dependent on used algorithm
HW delay: A/D & D/A transform
Network delay: Jitter
Buffering
Operating system: Scheduling
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3OD\RXW�GHOD\�DGMXVWPHQW
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$OJRULWKP���
A linear predictor
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Two operational modes

- Normal mode
- Spike mode

A typical spike
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$OJRULWKP���
  Playout delays are calculated by using collected
  delay statistics
  Normal mode & spike mode
  Takes some time to first collect the statistics

$OJRULWKP���
  A combination of algorithms 1 and 3
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8QL[�SURFHVV�VFKHGXOHU

Dispatch priorities for scheduling classes
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0HDVXUHPHQWV�DQG�UHVXOWV

8VHG�&38�WLPH 3&0 $'3&0 *60 /3&

LQ�PV 0,26 0,49 1,14 1,83

LQ�SHUFHQW 1,3 2,5 5,7 9,1

8VHG�&38�WLPH�LQ�PV�DQG���RI�XVHG�&38�WLPH�IURP�WRWDO�&38�WLPH�ZLWK�GLIIHUHQW�DXGLR�FRGLQJV

'HOD\�FRPSRQHQW 'HOD\�LQ�PV

Framing delay 20,0

Processing delay 0,5 - 3,7

HW delay 2,2

Network delay 0,5

OS delay 0 – 2,9

Buffering delay 8,2 - 8,8

&RPSRQHQWV�RI�WKH�HQG�WR�HQG�GHOD\

8VHG�ZRUNVWDWLRQ�
Sun Ultra Enterprise 1
Operating system: SunOS 5.5.1

8VHG�VRIWZDUH�
Nevot v.3.35
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0HDVXUHPHQWV�DQG�UHVXOWV
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7UDFH 7UDIILF�GHVFULSWLRQ )UDPHV�V %\WHV�IUDPH /RDG�0ESV /HQJWK�SDFNHWV

Trace 1 Small packets 3000-5000 160 3,936-6,560 25830

Trace�2 Small packets,
high load

2000-3500 320 5,184-9,072 25023

Trace 3 Large packets,
bursty load

100-860 1450 1,163-
10,000

24048

Trace�4 Variable size packets,
bursty load

200-860 160-1450 0,2624-
10,000

25337
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Algorithms 1-4 on trace 1 Algorithms 1-4 on trace 2
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Algorithms 1-4 on trace 3 Algorithms 1-4 on trace 4
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&RQFOXVLRQV

Significant part of the delay generated by the VoIP client
software (Nevot)
Other delays quite small in an unloaded LAN
A new playout algorithm was presented as a combination
of two existing algorithms. Best performance is obtained
during calls over 250 seconds

)XWXUH�ZRUN�
Simulations with actual network traces and comparison
with results presented in this paper


