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Managing Voice 
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Agenda
� Recognizing Voice Quality Issues
� C lassif ying Voice Quality A ttr ib utes to Root C ause
� A d d r ess Voice Quality b y Im p lem enting Quality 
of  S er v ice ( QoS )

� P r oactiv e P lanning—IP  S er v ice L ev el A gr eem ent ( S L A )
� E ch o
� P r oactiv e A p p r oach  to F ix  E ch o and  Voice 
D istor tion P r ob lem s—N etw or k  T r ansm ission L oss 
P lanning ( N T L P )

� Reactiv e A p p r oach —T r oub lesh ooting
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R ecogniz ing 
and  C at egor iz ing 
S y m p t om s  of  Voice 
Q u al it y  P r ob l em s
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C at ego r i z i ng and D ef i ni ng t h e S y m p t o m s
� N oise

Conversation is still Intelligible; presence of static, hum, 
crosstalk  intermittent popping

� Voice d istor tion
P roblem that affects the voice itself

E choed  voice
G arbled  voice
V olume d istortion

• N o i s e
• T h i s  i s  t y p i c a l l y  a n y  n o i s e  o n  t h e  l i n e  o r  i n  a  v o i c e m a i l  m e s s a g e  i n  a d d i t i o n  t o  t h e  v o i c e  
s i g n a l .  N o i s e  w i l l  t y p i c a l l y  l e a v e  t h e  c o n v e r s a t i o n  i n t e l l i g i b l e b u t  s t i l l  f a r  f r o m  e x c e l l e n t .  
S t a t i c ,  h u m ,  c r o s s t a l k ,  a n d  i n t e r m i t t e n t  p o p p i n g  t o n e s  a r e  e x a m p l e s  w h e r e  t h e  c a l l i n g  a n d  
c a l l e d  p a r t i e s  c a n  u n d e r s t a n d  e a c h  o t h e r ,  b u t  w i t h  s o m e  e f f o r t .  S o m e  n o i s e s  a r e  s o  
s e v e r e  t h a t  t h e  v o i c e  b e c o m e s  u n i n t e l l i g i b l e .  O n e  s u c h  e x a m p l e  a m o n g  t h e  s a m p l e s  
p r o v i d e d  i n  t h i s  d o c u m e n t  i s  o n e  d e s c r i b e d  a s  a  m o t o r  s o u n d .

• V o i c e  d i s t o r t i o n
• T h i s  i s  t y p i c a l l y  a n y  p r o b l e m  t h a t  a f f e c t s  t h e  v o i c e  i t s e l f .  T h i s  c a t e g o r y  w a s  f u r t h e r  d i v i d e d  
a s  f o l l o w s .

• E c h o e d  v o i c e - E c h o  i s  w h e r e  t h e  v o i c e  s i g n a l  i s  r e p e a t e d  o n  t h e  l i n e .  I t  c a n  b e  
h e a r d  a t  e i t h e r  e n d  o f  t h e  c a l l ,  i n  v a r y i n g  d e g r e e s  a n d  w i t h  m a n y  c o m b i n a t i o n s  o f  
d e l a y  a n d  l o s s  w i t h i n  t h e  e c h o e d  s i g n a l .

• G a r b l e d  v o i c e - A  g a r b l e d  v o i c e  s i g n a l  i s  o n e  w h e r e  t h e  a c t u a l  c h a r a c t e r  o f  t h e
v o i c e  i s  a l t e r e d  t o  a  s i g n i f i c a n t  d e g r e e  a n d  o f t e n  h a s  a  f l u c t u a t i n g  q u a l i t y .  O n  s o m e  
o c c a s i o n s  t h e  v o i c e  b e c o m e s  u n i n t e l l i g i b l e .

• V o l u m e  d i s t o r t i o n - V o l u m e  d i s t o r t i o n  p r o b l e m s  a r e  a s s o c i a t e d  w i t h  i n c o r r e c t  
v o l u m e  l e v e l s ,  w h e t h e r  c o n s t a n t  o r  i n  f l u x .

• Note: T h e  c a t e g o r i z a t i o n  o f  t h e  s y m p t o m s  i s  t o  a  l a r g e  d e g r e e  d e p e n d e n t  o n  t h e  s e v e r i t y  
o f  t h e  s y m p t o m ,  p e r c e p t u a l  f a c t o r s  a n d  c u l t u r a l  f a c t o r s .  T h e r e f o r e ,  t h e  p l a c e m e n t  a n d  
g r o u p i n g  o f  s y m p t o m s  w i t h i n  c a t e g o r i e s  i s  i n  m a n y  c a s e s  a r g u a b l e .  I n  a d d i t i o n ,  t h e r e  c a n  
b e  s i t u a t i o n s  w h e r e  t h e  c a t e g o r i e s  w i l l  o v e r l a p ,  f o r  e x a m p l e  s t a t i c  o n  t h e  l i n e  m a y  c a u s e  
s o m e  f o r m  o f  v o i c e  d i s t o r t i o n .  T h i s  i s  a  b e s t  a t t e m p t  t o  g i v e  s o m e  s t r u c t u r e  t o  t h e s e  t e r m s  
a n d  d e f i n e  t h e  v o c a b u l a r y .



© 20 0 6,  C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d .
P r e s e n t a t i o n _ I D . s c r

5

© 2 0 0 7  C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d . C i s c o  C o n f i d e n t i a lP r e s e n t a t i o n _ I D 5

N o i s e

Clicking
Cause: Clock Slips or Other Digital Errors

Cr a ckling
Cause: P oor Electrical Con n ection ,  Electrical I n terf eren ce

Cr o s s t a lk
Cause: Sign al L eakage Due to W ires L ocated  in  Close P rox im ity

A b s o lu t e  S ile nce
Cause: A ggressiv e V oice A ctiv ity  Detection  ( V A D)

• A b s ol u te S i l en c e 
• S y m p t o m —T h i s  t y p e  o f  s i l e n c e  b e t w e e n  s p e e c h  c a n  b e  u n d e r s t o o d  i f  y o u  h a v e  e v e r  h a d  
t h e  e x p e r i e n c e  o f  n o t  k n o w i n g  w h e t h e r  t h e  o t h e r  p e r s o n  i s  s t i l l  t h e r e  b e c a u s e  t h e r e  i s  n o  
s o u n d  o n  t h e  l i n e .

• C a u s e —A  c o m m o n  c a u s e  f o r  t h i s  p r o b l e m  i s  V o i c e  A c t i v i t y  D e t e c t i o n  ( V A D )  w i t h o u t  
c o m f o r t  n o i s e .  T o  e x p e r i e n c e  t h i s  s y m p t o m ,  u s u a l l y  t h e  b a c k g r o u n d  n o i s e  i s  l o u d  e n o u g h  
f o r  t h e  s i l e n c e  i n s e r t i o n  t o  b e  n o t i c e a b l e  b u t  s o f t  e n o u g h  s o  t h a t  V A D  w i l l  b e  e n g a g e d .

• C l i c k i n g  
• S y m p t o m —C l i c k i n g  i s  a n  e x t e r n a l  s o u n d  s i m i l a r  t o  a  k n o c k  t h a t  i s  i n s e r t e d  u s u a l l y  a t  
i n t e r v a l s .  

• C a u s e —A  c o m m o n  c a u s e  i s  c l o c k  s l i p s  o r  o t h e r  d i g i t a l  e r r o r s .

• C r a c k l i n g  
• S y m p t o m —C r a c k l i n g  i s  a n  i r r e g u l a r  f o r m  o f  v e r y  l i g h t  s t a t i c ,  s i m i l a r  t o  t h e  s o u n d  a  f i r e  
m a k e s .  

• C a u s e —A  c o m m o n  c a u s e  i s  p o o r  e l e c t r i c a l  c o n n e c t i o n s ,  i n  p a r t i c u l a r  p o o r  c a b l e  
c o n n e c t i o n s .  O t h e r  c a u s e s  a r e  e l e c t r i c a l  i n t e r f e r e n c e  a n d  a  d e f e c t i v e  p o w e r  s u p p l y  o n  t h e  
p h o n e .

• C r os s ta l k  
• S y m p t o m —C r o s s t a l k  i s  a  f a m i l i a r  c o n c e p t  w h e r e  y o u  c a n  h e a r  s o m e o n e  e l s e ' s  
c o n v e r s a t i o n  o n  t h e  l i n e .  C o m m o n l y  t h e  o t h e r  p a r t i e s  c a n n o t  h e a r y o u .  T h e r e  a r e  a l s o  
f o r m s  o f  c r o s s t a l k  w h e r e  a l l  p a r t i e s  c a n  h e a r  e a c h  o t h e r .  

• C a u s e —W i r e s  i n  c l o s e  p r o x i m i t y ,  w h e r e  t h e  s i g n a l  o f  o n e  i s  i n d u c e d  i n t o  t h e  o t h e r ,  i s  a  
c o m m o n  c a u s e  o f  t h i s  p r o b l e m .
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N o i s e ( C o nt . )
H is s ing
Cause: V A D

S t a t ic
Cause: Cod ec M ism atch;  En han ced  b y  V A D

• Crackling 
• S y m p t o m —C r a c k l i n g  i s  a n  i r r e g u l a r  f o r m  o f  v e r y  l i g h t  s t a t i c ,  s i m i l a r  t o  t h e  
s o u n d  a  f i r e  m a k e s .  

• C a u s e —A  c o m m o n  c a u s e  i s  p o o r  e l e c t r i c a l  c o n n e c t i o n s ,  i n  p a r t i c u l a r  p o o r  
c a b l e  c o n n e c t i o n s .  O t h e r  c a u s e s  a r e  e l e c t r i c a l  i n t e r f e r e n c e  a n d  a  
d e f e c t i v e  p o w e r  s u p p l y  o n  t h e  p h o n e .

• H is s ing 
• S y m p t o m —H i s s i n g  i s  m o r e  d r i v e n  a n d  c o n s t a n t  t h a n  s t a t i c .  W h i t e  n o i s e  i s  
a  t e r m  o f t e n  a s s o c i a t e d  w i t h  s t r o n g  h i s s i n g .  P i n k  n o i s e  i s  a  l e s s  c o n s t a n t  
h i s s i n g  n o i s e  a n d  b r o w n  n o i s e  e v e n  l e s s  c o n s t a n t  s t i l l .  

• C a u s e —A  c o m m o n  c a u s e  o f  h i s s i n g  i s  V A D .

• S t at ic
• S y m p t o m —S e v e r e  s t a t i c  i s  a n  e x a m p l e  o f  s t a t i c  t h a t ,  i n  a d d i t i o n  t o  
c r e a t i n g  b a c k g r o u n d  n o i s e ,  a f f e c t s  t h e  d i a l  a n d  r i n g  t o n e s  a n d  t h e  v o i c e  
i t s e l f .  A n o t h e r  n a m e  f o r  t h i s  s y m p t o m  m i g h t  b e  s c r a t c h y  o r  g r a v e l  v o i c e .

• C a u s e —A  c o m m o n  c a u s e  i s  A -l a w / M u -l a w  c o d e c  m i s m a t c h .  F o r  e x a m p l e ,  
C o m p a n d -t y p e  A -l a w  m i s t a k e n l y  a d d e d  t o  a n  a n a l o g  v o i c e  p o r t .

• h t t p : / / w w w . c i s c o . c o m / w a r p / p u b l i c / 7 8 8 / v o i c e -q o s / s y m p t o m s . h t m l # c l i p
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E c h o ed V o i c e
L is t e ne r  E ch o
Cause: L on g Echo T ail;  Echo Can celler I s ( ECA N )  N ot Ef f ectiv e

T a lke r  E ch o
Cause: L on g Echo T ail;  ECA N  I s N ot Ef f ectiv e

T u nne l V o ice
Cause: T ight Echo w ith Som e L oss

• L i s ten er  E c h o 
• S y m p t o m —L i s t e n e r  a n d  t a l k e r  e c h o  s o u n d  s i m i l a r  a l t h o u g h  t h e  s i g n a l  s t r e n g t h  o f  l i s t e n e r  
e c h o  m a y  b e  l o w e r .  T h e  e s s e n t i a l  d i f f e r e n c e  b e t w e e n  t h e m  i s  w h o  h e a r s  t h e  e c h o  a n d  
w h e r e  i t  i s  p r o d u c e d .  L i s t e n e r  e c h o  i s  t h e  c o m p o n e n t  o f  t h e  t a l k e r  e c h o  t h a t  l e a k s  t h r o u g h  
t h e  n e a r -e n d  h y b r i d  a n d  r e t u r n s  a g a i n  t o  t h e  l i s t e n e r  c a u s i n g  a  d e l a y e d  s o f t e r  e c h o .  T h e  
l i s t e n e r  h e a r s  t h e  t a l k e r  t w i c e .

• C a u s e —C o m m o n  c a u s e s  a r e :
• I n s u f f i c i e n t  l o s s  o f  t h e  e c h o  s i g n a l .
• L o n g  e c h o  t a i l .
• E c h o  c a n c e l l e r s  i n  t h e  g a t e w a y  a d j a c e n t  t o  t h e  n e a r -e n d  h y b r i d  n o t  a c t i v a t i n g .

• T a l k er  E c h o 
• S y m p t o m —T a l k e r  e c h o  i s  t h e  s i g n a l  w h i c h  l e a k s  i n  t h e  f a r -e n d  h y b r i d  a n d  r e t u r n s  t o  t h e  
s e n d e r  ( t a l k e r ) .  T h e  t a l k e r  h e a r s  a n  e c h o  o f  h i s  o w n  v o i c e .

• C a u s e —C o m m o n  c a u s e s  a r e :
• I n s u f f i c i e n t  l o s s  o f  t h e  e c h o  s i g n a l .
• E c h o  c a n c e l l e r s  i n  t h e  g a t e w a y  a d j a c e n t  t o  t h e  f a r -e n d  h y b r i d  n o t  a c t i v a t i n g .
• A c o u s t i c  e c h o  c a u s e d  b y  t h e  l i s t e n e r ' s  p h o n e .

• T u n n el  V oi c e 
• S y m p t o m —T u n n e l  v o i c e  i s  s i m i l a r  t o  t a l k i n g  i n  a  t u n n e l  o r  o n  a  p o o r  q u a l i t y  m o b i l e  p h o n e  
c a r  k i t .

• C a u s e — A  c o m m o n  c a u s e  i s  t i g h t  e c h o  w i t h  s o m e  l o s s .  F o r  e x a m p l e ,  1 0  m s d e l a y  a n d  
5 0  p e r c e n t  l o s s  o n  t h e  e c h o  s i g n a l .
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G ar b l ed V o i c e
Ch o p p y  V o ice
Cause: Con secutiv e P ackets L ost or Ex cessiv ely  Delay ed  
Disab lin g DSP  P red ictiv e I n sertion  W here Silen ce I s 
I n serted  I n stead

S y nt h e t ic ( R o b o t ic)  V o ice
Cause: Sin gle P acket L oss or Delay  B ey on d  the B oun d s of  the 
De-J itter B uf f er P lay out P eriod

U nd e r w a t e r  V o ice
Cause: A  Com m on  Cause of  T his P rob lem  I s G 7 2 9  I ET F  an d  
P re-I ET F  Cod ec M ism atch

• C h op p y  V oi c e 
• S y m p t o m —C h o p p y  v o i c e  d e s c r i b e s  t h e  s o u n d  w h e n  t h e r e  a r e  g a p s  i n  t h e  v o i c e .  
S y l l a b l e s  a p p e a r  t o  b e  d r o p p e d  o r  b a d l y  d e l a y e d  i n  a  s t a r t  a n d  s t o p  f a s h i o n .  

• Note: O t h e r  t e r m s  u s e d  t o  d e s c r i b e  t h i s  s o u n d  a r e  " c l i p p e d  v o i c e "  o r  " b r o k e n  v o i c e . "  
• C a u s e —C o m m o n  c a u s e s  a r e  c o n s e c u t i v e  p a c k e t s  b e i n g  l o s t  o r  e x c e s s i v e l y  d e l a y e d  
s u c h  t h a t  D S P  p r e d i c t i v e  i n s e r t i o n  c a n n o t  b e  u s e d  a n d  s i l e n c e  i s i n s e r t e d  i n s t e a d .  F o r  
e x a m p l e ,  d e l a y  i n s e r t e d  i n t o  a  c a l l  t h r o u g h  c o n t e n t i o n  c a u s e d  b y a  l a r g e  d a t a  p a c k e t s .

• S y n th eti c  V oi c e 
• S y m p t o m —T h e  t e r m  " s y n t h e t i c "  m e a n s  t h a t  t h e  s o u n d  o f  t h e  v o i c e  i s  a r t i f i c i a l  a n d  w i t h  a  
q u i v e r  o r  f u z z .  P r e d i c t i v e  i n s e r t i o n  c a u s e s  t h i s  s y n t h e t i c  s o u n d b y  r e p l a c i n g  t h e  s o u n d  
l o s t  w h e n  a  p a c k e t  i s  d r o p p e d  w i t h  a  b e s t  g u e s s  f r o m  a  p r e v i o u s  s a m p l e .  S y n t h e t i c  a n d  
c h o p p y  v o i c e c o m m o n l y  o c c u r  t o g e t h e r .

• C a u s e —A  c o m m o n  c a u s e  i s  s i n g l e  p a c k e t  l o s s  o r  d e l a y  b e y o n d  t h e  b o u n d s  o f  t h e  d e -
j i t t e r  b u f f e r  p l a y o u t  p e r i o d .  D S P  p r e d i c t i v e  i n s e r t i o n  c a u s e s  t h e  s y n t h e t i c  q u a l i t y  o f  t h e  
v o i c e .  F o r  e x a m p l e  w h e n  a  c a l l  w a s  p r o v i d e d  i n s u f f i c i e n t  b a n d w i d t h  ( s u c h  a s  G 7 1 1  c o d e c  
a c r o s s  6 4 K b p s ) .

• U n d er w a ter  V oi c e
• S y m p t o m —U n i n t e l l i g i b l e  u n d e r w a t e r  v o i c e  d e s c r i b e s  a  d i s t o r t i o n  t h a t  m a k e s  i t  i m p o s s i b l e  
t o  u n d e r s t a n d  t h e  v o i c e .  D e s c r i p t i o n s  o f  t h i s  s o u n d  i n c l u d e  t h e  s o u n d  o f  a  c a s s e t t e  t a p e  
b e i n g  f a s t  f o r w a r d e d ,  a  g u l p i n g  s o u n d ,  a n d  a  w i s h y -w a s h y  s o u n d .

• C a u s e —A  c o m m o n  c a u s e  o f  t h i s  p r o b l e m  i s  G 7 2 9  I E T F  a n d  p r e -I E T F  c o d e c  m i s m a t c h
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V o l u m e D i s t o r t i o n
F u z z y  V o ice
Cause: T oo M uch G ain  on  the Sign al

M u f f le d  V o ice
Cause: Ov erd riv en  Sign al or Som e Other Cause T hat Elim in ates 
or R ed uces Sign al L ev el at F req uen cies I n sid e the K ey  R an ge 
f or V oice ( B etw een  4 4 0  an d  3 5 0 0 )

S o f t  V o ice
Cause: A tten uated  Sign al

T inny  V o ice
Cause: Ov erd riv en  Sign al that Elim in ates or R ed uces Sign al 
L ev el at F req uen cies Outsid e the K ey  R an ge f or V oice ( B etw een  
4 4 0 H z  an d  3 5 0 0 H z )

• F u z z y  V o ice  
• S y m p t o m —F u z z y  v o i c e  s o u n d s  s i m i l a r  t o  t h e  r a d i o  b e i n g  t u r n e d  u p  t o o  
l o u d  a n d  t h e  v o i c e  i s  s h a k y .  T h i s  m a y  o n l y  o c c u r  a t  c e r t a i n  s i g n a l  l e v e l s  
w i t h i n  t h e  s e n t e n c e  d e p e n d i n g  o n  t h e  l e v e l  o f  g a i n  a p p l i e d .  

• C a u s e —T h i s  i s  o f t e n  c a u s e d  b y  t o o  m u c h  g a i n  o n  t h e  s i g n a l ,  p o s s i b l y  
i n t r o d u c e d  a t  o n e  o f  a  n u m b e r  o f  p o i n t s  i n  t h e  n e t w o r k .  F o r  e x a m p l e ,  t h e  
s i g n a l  m a y  b e  o v e r d r i v e n  f r o m  t h e  P B X  o r  h i g h  g a i n  t h r o u g h  t h e  C i s c o  
U n i t y  T a g -s w i t c h e d  P a t h  ( T S P )  s e t t i n g .

• M u f f le d  V o ice  
• S y m p t o m —M u f f l e d  v o i c e  s o u n d s  s i m i l a r  t o  s p e a k i n g  w i t h  y o u r  h a n d  o v e r  
y o u r  m o u t h .

• C a u s e —A  c o m m o n  c a u s e  i s  a n  o v e r d r i v e n  s i g n a l  o r  s o m e  o t h e r  c a u s e  
t h a t  e l i m i n a t e s  o r  r e d u c e s  s i g n a l  l e v e l  a t  f r e q u e n c i e s  i n s i d e  t h e  k e y  r a n g e  
f o r  v o i c e  ( b e t w e e n  4 4 0  a n d  3 5 0 0 ) .

• S o f t  V o ice  
• C a u s e —S o f t  v o i c e  i s  u s u a l l y  c a u s e d  b y  t o o  m u c h  a t t e n u a t i o n  o n  s i g n a l  
p o s s i b l y  i n t r o d u c e d  a t  o n e  o f  a  n u m b e r  o f  p o i n t s  i n  t h e  n e t w o r k  ( s u c h  a s  
v o i c e  g a t e w a y  w h e n  t r y i n g  t o  r e d u c e  e c h o  o r  C i s c o  U n i t y  A G C  s e t t i n g s  f o r  
3 . 1 ( 3 ) ) .  

• T inny  V o ice  
• S y m p t o m —T i n n y  v o i c e  i s  s i m i l a r  t o  l i s t e n i n g  t o  a n  o l d -f a s h i o n e d  w i r e l e s s  
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Agenda
� Recognizing Voice Quality Issues
� C lassif ying Voice Quality A ttr ib utes T o Root C ause
� A d d r ess Voice Quality B y Im p lem enting Quality 
of  S er v ice ( QoS )

� P r oactiv e P lanning—IP  S er v ice L ev el A gr eem ent ( S L A )
� E ch o
� P r oactiv e A p p r oach  to F ix  E ch o and  Voice 
D istor tion P r ob lem s—N etw or k  T r ansm ission L oss 
P lanning ( N T L P )

� Reactiv e A p p r oach —T r oub lesh ooting
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Classifying Voice 
Q u alit y A t t r ib u t es 
t o t h e R oot  
Cau se
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P r o b l em  and R o o t  C au s e As s o c i at i o n

Gain Adjustment

P ac k et L o ss
D el ay
E c h o  R etur n L o ss

J itter
V AD

Ab so l ute S il enc e
F uz z y  V o ic e

S y nth etic  V o ic e

S o f t V o ic e
M uf f l ed V o ic e

C h o p p y  V o ic e

S tatic  and H issing

L istener  E c h o
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C l as s i f y i ng V o i c e Q u al i t y  At t r i b u t es  
t o  R o o t  C au s e

� Loss
� J i t t e r
� D e l a y
� S y n t h e t i c  v oi c e
� R ob ot i c  v oi c e
� C h op p y  v oi c e
� P e r i od s of  si l e n c e

Quality of 
S e r v ic e

N e tw or k
T r an s m is s ion
L os s  P lan

V A D ,  C od e c s

S yn c h r on iz ation ,  
C ab lin g

� G a i n  a d j u st m e n t
� E R L
� T a l k e r  e c h o
� Li st e n e r  e c h o
� T u n n e l  v oi c e
� F u z z y  v oi c e
� M u f f l e d  v oi c e
� T i n n y  v oi c e

� A b sol u t e  si l e n c e
� C l i p p i n g
� S t a t i c  a n d  h i ssi n g
� U n d e r w a t e r  v oi c e

� C r a c k l i n g
� C l i c k i n g
� C r osst a l k
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P r o ac t i v e v s .  R eac t i v e Ap p r o ac h es
� Proactive approach solves most problems
� Proactive approach d oes n ot solve all the problems
� Proactive method olog y

P l a n n i n g ,  D e si g n ,  I m p l e m e n t a t i on ,  O p e r a t i on s,  O p t i m i z a t i on  ( P D I O O )
N e t w or k  r e a d i n e ss a u d i t ,  I P  S LA ,  N e t w or k  T r a n sm i ssi on  Loss P l a n n i n g  
( N T LP ) ,  Q u a l i t y  of  S e r v i c e  ( Q oS )

� R eactive approach—too late in  the g ame
� A  f ix  to a specif ic problem call may  ad versely  ef f ect the 
en tire n etw ork

� R eactive tools
“sh ow  v oi c e  c a l l  a c t i v e ”
G a i n  a d j u st m e n t s,  t a i l  c ov e r a g e  a d j u st m e n t s,  V A D  t u n i n g ,  e t c .
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Agenda
� Recognizing Voice Quality Issues
� C lassif ying Voice Quality A ttr ib utes to Root C ause
� A d d r ess Voice Quality b y Im p lem enting Quality 
of  S er v ice ( QoS )

� P r oactiv e P lanning—IP  S er v ice L ev el A gr eem ent ( S L A )
� E ch o
� P r oactiv e A p p r oach  to F ix  E ch o and  Voice 
D istor tion P r ob lem s—N etw or k  T r ansm ission L oss 
P lanning ( N T L P )

� Reactiv e A p p r oach —T r oub lesh ooting
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A d d r ess Voice 
Q u alit y b y
I m p lem ent ing 
P r op er  Q oS
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Basic Guidelines for of Voice over IP

� Transmit voice traffic the fastest w ay  p ossib l e 
Delay is bad (worsens echo, awkward conversations, etc.)
M inim iz e as m any sou rces of  delay as p ossible 
G oal:  keep  delay to less than 1 5 0 m s

� Transmit V O I P  p ack ets as a stead y ,  smooth stream
A ny delay shou ld be consistent
I nconsistent delay is called “J itter”
C om p ensating  f or J itter creates additional delay

� D rop  any  p ack ets received  ou t of ord er 
V oice does not tolerate delays…it’s better to drop  the p acket
C O DE C  log ic can com p ensate f or som e drop p ed p ackets

� A b ove al l …it’s g otta sou nd  g ood  ( su b j ective)

• L o s s  m u s t  b e  c o n s t r a i n e d  t o  l e s s  t h a n  1 %  p a c k e t  l o s s  t o  k e e p  f r o m  
a f f e c t i n g  q u a l i t y .




