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In tr o d u c tio n  to  
P a c k e t V o ic e  T e c h n o lo g ie s

C is c o  S y s te m s  M é x ic o
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W h y  IP  T e le p h o n y ?

• M e s s a g in g

• D ir e c to r y

• C a le n d a r in g

• F in d  m e /F o llo w  m e

• 3 r d  P a r ty  C a ll C o n tr o l

• H o te lin g

• C o lla b o r a tio n

• M o b ility

• In te r n e t C o n ta c t C e n te r

• In te r n e t te le p h o n y

IP  E n a b le  V o ic e  
fo r  N e w  W o r ld  
A p p lic a tio n s
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A g e n d a

• T r a d itio n a l V o ic e  R e v ie w

• M a r k e t M a tu r ity

• P a c k e t V o ic e  B a s ic s

• B e a r e r  T e c h n o lo g ie s

• S ig n a lin g  T e c h n o lo g ie s

• S u m m a r y
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P u b lic  IS D N  a n d  S ig n a lin g  S y s te m  7

• S S 7  fo r  A d v a n c e d  In te llig e n t N e tw o r k  (A IN )

S e r v ic e  C o n tr o l P o in t (S C P )

S ig n a l T r a n s fe r  P o in t (S T P )

S e r v ic e  S w itc h in g  P o in t (S S P )

S ig  L in k
B e a r e r  fa c ility

P B XP B X P B XP B X

P h o n e  A
7 3 2 -5 5 5 -4 2 3 7

C is c o  T A C
8 0 0 -5 5 3 -2 4 4 7
4 0 8 -5 5 5 -2 4 4 7

S ig n a lin g  
N e tw o r k

T r a n s p o r t

N e tw o r k
S S PS S PS S PS S P

S C PS C P

S T PS T P S T PS T P C o m b in e d  fa c ility

P R IP R I



666©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

T e le c o m m u n ic a tio n s  C o m p o n e n ts

• P r iv a te  B r a n c h  E x c h a n g e  (P B X )
• L o c a l E x c h a n g e  C a r r ie r  (L E C )
• In te r E x c h a n g e  C a r r ie r  (IX C )
• C e n tr a l O ffic e  (C O )

P B XP B X

IX CIX C

C la s s  4

L E CL E C

C la s s  5

P B XP B X P B XP B X P B XP B X

IX CIX C

C la s s  4

L E CL E C

C la s s  5

L E CL E C

C la s s  5

P B XP B X P B XP B X

L E CL E C

C la s s  5

S S 7

S S 7 S S 7 S S 7 S S 7

S S 7

C O  T r u n k

T ie
T r u n k

T a n d e m
S w itc h

T o ll T r u n k

L in e
L A T A
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IC M

P S T NP S T N

IV R IV R

D B

A C DA C D

5 IV R  P a s s e s  th e  C a ll &  C o lle c te d  In fo
to  th e  A u to m a tic  C a ll D is tr ib u tio n  (A C D )

5

1 C u s to m e r  D ia ls  8 0 0 -5 5 3 -2 4 4 7
fo r  T A C

1

6 A C D  M o n ito r s  A g e n ts , Q u e u e s  th e  C a ll,
&  R o u te s  C a ll to  B e s t A v a ila b le  A g e n t

6

4 S ite  In te r a c tiv e  V o ic e  R e s p o n s e  (IV R )
O fflo a d s  S k ille d  A g e n ts

4

3 IC M  Q u e r ie s  D B  fo r  B e s t 
L o c a l N u m b e r  &  p r o v id e s  to  P S T N

3

2 8 0 0  N u m b e r  is  D ir e c te d  to  
In te llig e n t C o n ta c t M a n a g e r  (IC M )

2

7 C u s to m e r  S p e a k s  D ir e c tly  w ith  
S e le c te d  A g e n t

7

8 A g e n t U p d a te s  D B  w h e n  C u s to m e r
P u r c h a s e s

8

C a ll C e n te r  C o m p o n e n ts
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•2 -w ir e
•L o o p  s ta r t
•G r o u n d  s ta r t

A n a lo g

•E & M
•2 -w ir e , 4 -w ir e
•F iv e  ty p e s  I-V

D ig ita l

• C A S — C h a n n e l 
a s s o c ia te d  s ig n a lin g

• In -b a n d  s ig n a lin g

• C C S — C o m m o n  
c h a n n e l s ig n a lin g

• O u t-o f-b a n d  s ig n a lin g

• D ig ita l s u b s c r ib e r  
lin e s : 2 -w ir e , 4 -w ir e

• D ig ita l tr u n k s : 4 -w ir e

M e th o d  o f c o m m u n ic a tin g  te le p h o n y  e v e n ts : o ff-h o o k , b u s y , o n -h o o k , e tc .

T y p e s  o f S ig n a lin g

•C A M A
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A n a lo g  A u d io  S o u r c e

=  0 1 0 1

P u ls e  C o d e  M o d u la tio n

G .7 1 1  P u ls e  C o d e  M o d u la tio n  (P C M ) is  th e  D S 0G .7 1 1  P u ls e  C o d e  M o d u la tio n  (P C M ) is  th e  D S 0G .7 1 1  P u ls e  C o d e  M o d u la tio n  (P C M ) is  th e  D S 0

E v e r y th in g
Is  B its

E v e r y th in g
Is  B its

S a m p le
C o m p a n d
Q u a n tiz e
E n c o d e

F r a m e

4 0 0 0  H z
A n a lo g
S ig n a l

=
S a m p le  8 ,0 0 0 /s e c
N y q u is t F r e q u e n c y

Q u a n tiz e  2 5 6  S te p s
U s in g  8  B its

D S 0
6 4  K b p s
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C h . 1
C h . 2
C h . 3
C h . 4
C h . 5
C h . 6

C h . 2 4

C h s .
7 -2 3

A n a lo g  o r  D ig ita l
In te r fa c e  C a r d s

IN P U T SIN P U T S O U T P U TO U T P U T

C h  1 C h  2 C h  3 C h  4 C h  5 C h  6 C h  2 4C h s  7 -2 3

F r a m in g
B it

(8 0 0 0  p e r  S e c o n d )

E ig h t B its  fr o m
E a c h  C h a n n e l In p u t
In  S e q u e n tia l O r d e r

N e x t F r a m e
F r a m in g

B it

T 1  
M u ltip le x e r

T 1  
M u ltip le x e r

E a c h  In p u t 
R e p r e s e n ts

6 4  k b p s

6 4  k b p s  x  2 4  =  1 .5 3 6  M b p s
A d d  F r a m in g  B its  =  8  K b p s
T o ta l B it R a te : 1 .5 4 4  M b p s

8 ,0 0 0  F r a m e s  p e r  S e c o n d
(1  F r a m e  p e r  1 2 5  µ s )

C h  1 , e tc

T im e  D iv is io n  M u ltip le x e r
T 1  C h a n n e l B a n k



111111©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

D S 1 — E x te n d e d  S u p e r  F r a m e  (2 4  T 1  F r a m e s )
T 1 — C o d in g  (O n e s  D e n s ity )— A M I, Z C S , B 8 Z S

9 1 0 1 1
1 2
B 1 3 1 4 1 5 1 6 1 7

1 8
C 1 9 2 0 2 1 2 2 2 3

2 4
D1 2 3 4 5

6
A 7 8

O n -H o o k O ff-H o o k N o -R in g R in g

R o b b e d  B it o r  C h a n n e l A s s o c ia te d  S ig n a lin g In -B a n d
D u a l T o n e  M u lti-F r e q u e n c y

111 222 333

444 555 666

777 888 999

*** 000 ###

1 0 0 1 1 0 0 x 0 1 1 0 0 1 1 x

D ig ita l C h a n n e l A s s o c ia te d  S ig n a lin g

0 1 1 0 0 1 1 x 0 1 1 0 0 1 1 x
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9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3
2 4
D1 2 3 4 5 6 7 8

D ig ita l IS D N  
C o m m o n  C h a n n e l S ig n a lin g

• In te g r a te d  S e r v ic e s  D ig ita l N e tw o r k

• P r im a r y  R a te  In te r fa c e  (P R I), 1 .5 4 4 M b p s

2 3 B + D  c h a n n e ls

• 3 0 B + D  IS D N , 2 .0 4 8 M b p s

T S  # 1 6  fo r  s ig n a lin g  (C C S )

• Q S IG

Q .9 3 1
M e s s a g in g
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1 2 5  N . M a in  S t.

1 2 3  N . M a in  S t.

O v e r v ie w : E 9 -1 -1  C a ll-F lo w
in  T D M  o r  IP  T e le p h o n y

M S A GM S A G
A L I D BA L I D B

P SP S -- A L IA L I
G a te w a y  D BG a te w a y  D B

5 5 5 -1 2 3 4

LE C  N e tw o r k
P S A PP S A P
# 0 0 2# 0 0 2

P S A PP S A P
# 0 0 3# 0 0 3

P S A PP S A P
# 0 0 1# 0 0 1

T a n d e m  S w itc h
(9 1 1  S e le c tiv e  R o u te r )

C O  S w itc h

“ 1 2 3  N . M a in  S t.
B u ild in g  A , F lo o r  3
N o r th w e s t C o r n e r ”

C A M A

P R I

C A M A

S S 7

5 5 5 -1 2 3 2 : 1 2 6  N . M a in  S t, B ld g  D , F lo o r  4 , N e a r  E le v a to r
5 5 5 -1 2 3 3 : 1 2 3  N . M a in  S t, B ld g  A , F lo o r  1 , R e a r  W a ll
5 5 5 -1 2 3 4 : 1 2 3  N . M a in  S t, B ld g  A , F lo o r  3 , N o r th w e s t C o r n e r
5 5 5 -1 2 3 5 : 1 2 3  N . M a in  S t, B ld g  B , F lo o r  2 , S o u th w e s t C o r n e r

P B X

P B X
1 2 6  N . M a in  S t.

1 2 3  N . M a in  S t.

5 5 5 -1 2 3 4

9 1 19 1 1

5 5 5 -1 2 3 4
“ P S A P #

0 0 3 ”
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V o ic e  v s . D a ta  S w itc h in g

• H a n d s e t a g g r e g a to r
• A ll te le p h o n e s  g e t a  s in g le  

a n a lo g /d ig ita l lin e  (D S 0 )
• A ll d e v ic e s  h a v e  a  p h o n e

n u m b e r  d e fin e d  o n  th e  s w itc h
• A ll d e v ic e s  h a v e  a c c e s s  b u t tr u n k s  

a r e  o v e r s u b s c r ib e d    (L in e s  >  
T r u n k s )

• P a th  s e le c tio n  b a s e d  o n  s ta tic
le a s t c o s t r o u tin g  o r  A R S

• C o m p u te r  a g g r e g a to r
• A ll d e v ic e s  g e t d e d ic a te d  b a n d w id th  

(B W ) 1 0 /1 0 0 /1 0 0 0  M b p s
• A ll d e v ic e s  h a v e  a n  IP  a d d r e s s  

d e fin e d  o n  th e  h o s t
• A ll d e v ic e s  h a v e  a c c e s s  b u t u p lin k s  

a r e  o v e r s u b s c r ib e d  (S ta tio n  B W  >  
U p lin k  B W )

• P a th  s e le c tio n  b a s e d  o n  d y n a m ic  
le a s t c o s t r o u te

C la s s  5  V o ic e  S w itc h M u ltila y e r  D a ta  S w itc h

R o u te rR o u te r

S w itc hS w itc h

D a ta
N e tw o r k

T D M
N e tw o r k

U p lin kT r u n k

L in e P o r t
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A d d r e s s  R e s o lu tio n

1 9 2 .1 6 8 .1 .1
C C O  S e r v e r

w w w .c is c o .c o m
1 7 2 .1 6 .1 .1

1 9 2 .1 6 8 .1 .2 5 4 1 7 2 .1 6 .1 .2 5 4

In te r n e t
C C O
U s e r

S ig  L in k
B e a r e r  fa c ility

P B XP B X P B XP B X

P h o n e  A
7 3 2 -X X X -X X X X

C is c o  T A C
8 0 0 -5 5 3 -2 4 4 7
4 0 8 -5 5 5 -2 4 4 7

w w w .c is c o .c o m  is  tr a n s la te d  to
1 7 2 .1 6 .1 .1  b y  D o m a in  N a m e  S e r v ic e s

8 0 0 -5 5 3 -2 4 4 7  is  tr a n s la te d  to  
4 0 8 -5 5 5 -2 4 4 7  b y  S S 7  S e r v ic e  C o n tr o l P o in t

S ig n a lin g  
N e tw o r k

In -/O u t-o f-b a n d

T r a n s p o r t

N e tw o r k
S S PS S PS S PS S P

S C PS C P

S T PS T P S T PS T P

D N SD N S
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A g e n d a

• T r a d itio n a l V o ic e  R e v ie w

• M a r k e t E v o lu tio n

• P a c k e t V o ic e  B a s ic s

• B e a r e r  T e c h n o lo g ie s

• S ig n a lin g  T e c h n o lo g ie s

• S u m m a r y
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D ig ita l S ig n a l 
P r o c e s s o r  A d v a n c e s

B ig g e r ,
C h e a p e r  B a n d w id th  

IP  P r e c e d e n c e , In tS e r v , 
D iffS e r v ,

C B W F Q , 8 0 2 .1 p

H .3 2 3 /S IP /S C C P /M G C P

F R F .1 1 /1 2

A A L 1 /2 /5

V o ic e
D a ta

V o ic e

M a r k e t D r iv e r s

D a ta  E x c e e d e d  V o ic e
O v e r  V o ic e  N e t

N e tw o r k  C o n s o lid a tio n
U s a g e  C o s ts

T r u n k  C h a r g e s

D S P D S P

Q o S  A d v a n c e s O p e n  T e le p h o n y
S ta n d a r d s

D a ta
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P B XP B X

P S T N

L e g a c y  P S T N  In te r n e tw o r k in g  (P S T N  o r  T ie  T r u n k )L e g a c y  P S T N  In te r n e tw o r k in g  (P S T N  o r  T ie  T r u n k )

P B XP B X

R o u te r /G W R o u te r /G W

T o ll B y p a s s  (T ie  T r u n k )T o ll B y p a s s  (T ie  T r u n k )

IP , F R , A T M
W A N

V o ic e  T o ll B y p a s s  E v o lu tio n

P B XP B X

T D M
M u x

C h a n n e liz e d  o r  V P NC h a n n e liz e d  o r  V P N

T D M
M u x
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IP  T e le p h o n y

R o u te r
G a te w a y

R o u te r
G a te w a y

IP

S ig n a lin g

IP  S w itc h  (S o fts w itc h )IP  S w itc h  (S o fts w itc h )

R o u te r
G a te w a y

R o u te r
G a te w a y

IP

S ig n a lin g

IP  T e le p h o n yIP  T e le p h o n y

P S T N

P W R P W R
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O p e n /S ta n d a r d  
In te r fa c e

O p e n /S ta n d a r d  
In te r fa c e

IP  T e le p h o n y  A p p lic a tio n  In te g r a tio n

S ta n d a r d s -B a s e d  
P a c k e t In fr a s tr u c tu r e  L a y e r

S ta n d a r d sS ta n d a r d s -- B a s e d  B a s e d  
P a c k e t In fr a s tr u c tu r e  L a y e rP a c k e t In fr a s tr u c tu r e  L a y e r

O p e n  C a ll C o n tr o l L a y e rO p e n  C a ll C o n tr o l L a y e rO p e n  C a ll C o n tr o l L a y e r

O p e n  S e r v ic e  
A p p lic a tio n  L a y e r

O p e n  S e r v ic e  O p e n  S e r v ic e  
A p p lic a tio n  L a y e rA p p lic a tio n  L a y e r

M G C

e M a il
D ir e c to r y D a ta

B a s e
C a le n d a r

C P L 3 p c c

G K

S M T P , L D A P , S Q L /O D B C , H T T P , J T A P I..

H .3 2 3 , S IP , S C C P , M G C P

IP
N e tw o r k

P S T N

M e s s a g in g
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A g e n d a

• T r a d itio n a l V o ic e  R e v ie w

• M a r k e t E v o lu tio n

• P a c k e t V o ic e  B a s ic s

• B e a r e r  T e c h n o lo g ie s

• S ig n a lin g  T e c h n o lo g ie s

• S u m m a r y
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A /D C o d e P a c k e t

C o d e  
L o o k -U p

1 6 -B it
L in e a r  P C M

C a k e

C a k e
R e c ip e
1 0 .1 .1 .1

$ 0 .3 2

R e c ip e  o r  C o d e  B o o k

D ir e c tio n s :
P la y  K , A , 
a n d  K

In g r e d ie n ts :
A -s o u n d
K -s o u n d

D S P

G .7 2 9  C o d e  E x c ite d  L in e a r  P r e d ic tio nG .7 2 9  C o d e  E x c ite d  L in e a r  P r e d ic tio n
(C E L P ) C o n s u m e s  ~  8  K b p s(C E L P ) C o n s u m e s  ~  8  K b p s

W h a t Is  a n  A d v a n c e d  C O D E C ?
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54321

C h a n n e l 
S im u la tio nS o u r c e Im p a ir m e n t

“ N o w a d a y s — a  C h ic k e n  L e g  Is  a  R a r e  D is h ”

R a tin gR a tin g

C o d e c  “ X ”C o d e c  “ X ”

H o w  A r e  C O D E C s  C o m p a r e d ?
(M e a n  O p in io n  S c o r e )

S p e e c h  Q u a lityS p e e c h  Q u a lity L e v e l o f D is to r tio nL e v e l o f D is to r tio n

55

44

33

22

11

E x c e lle n tE x c e lle n t

G o o dG o o d

F a irF a ir

P o o rP o o r

U n s a tis fa c to r yU n s a tis fa c to r y

Im p e r c e p tib leIm p e r c e p tib le

J u s t P e r c e p tib le — N o t A n n o y in gJ u s t P e r c e p tib le — N o t A n n o y in g

P e r c e p tib le — S lig h tly  A n n o y in gP e r c e p tib le — S lig h tly  A n n o y in g

A n n o y in g  b u t N o t O b je c tio n a b leA n n o y in g  b u t N o t O b je c tio n a b le

V e r y  A n n o y in g — O b je c tio n a b leV e r y  A n n o y in g — O b je c tio n a b le

54321
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V o ic e  C O D E C  C h e a t S h e e t

E n c o d in g
C o m p r e s s io n

E n c o d in g
C o m p r e s s io n

G .7 1 1
P C M

G .7 1 1
P C M 4 .14 .1 6 46 4

M e a n
O p in io n
S c o r e

M e a n
O p in io n
S c o r e

N a tiv e
B it R a te

K b p s

N a tiv e
B it R a te

K b p s

G .7 2 9
C S -A C E L P

G .7 2 9
C S -A C E L P 3 .9 23 .9 2 88

G .7 2 9 a
C S -A C E L P

G .7 2 9 a
C S -A C E L P 3 .73 .7 88

G .7 2 3 .1
A C E L P  
G .7 2 3 .1
A C E L P  3 .6 53 .6 5 5 .35 .3

G .7 2 6
A D P C M  
G .7 2 6

A D P C M  3 .8 53 .8 5 3 23 2

G .7 2 8
L D -C E L P

G .7 2 8
L D -C E L P 3 .6 13 .6 1 1 61 6

AA

V o ic e
Q u a lity
V o ic e

Q u a lity

AA

BB

CC

BB

CC

CC

B WB W

AA

AA

AA

CC

BB

AA

D T M FD T M F

BB

CC

CC

BB

BB

AA

D u a l
C o m p
D u a l

C o m p

BB

CC

DD

BB

CC

AA

C P UC P U

CC

BB

CC

BB

CC

BB

M u s ic
o n

H o ld

M u s ic
o n

H o ld

CC

DD

DD

BB

CC

G .7 2 2
P C M

G .7 2 2
P C M 4 .14 .1 2 2 42 2 4 AA DD AA AA AA AA
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F X O F X S

S w itc hS w itc h

E & M E & M

S w itc hS w itc h

T 1 T 1

S w itc hS w itc h

F X O F X S

R o u te r  V o ic e  In te r fa c e s

• F X O — F o r e ig n  E x c h a n g e  O ffic e

• F X S — F o r e ig n  E x c h a n g e  S ta tio n  

• E & M — E a r  a n d  M o u th

• T 1 — C A S  a n d  C C S  (P R I a n d  Q S IG )
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P S T NQ o S  IP
N e tw o r k

F X O
F X S
E & M
P R I
Q S IG

F r a m e  R e la y
A T M
E th e r n e t
F D D I
T o k e n  R in g

G .7 1 1  P C M
A n a lo g

G .7 2 2
G .7 1 1  P C M
G .7 2 6  A D P C M
G .7 2 8  L D -C E L P
G .7 2 9  C S -A C E L P
G .7 2 9 A  C S -A C E L P
G .7 2 3 .1  A C E L P

L 2 V o ic eL 3  (V o IP  O n ly )

V o ic e -E n a b le d  G a te w a y s

H .3 2 3
S IP
S C C P
M G C P

S ig n a lin g

B e a r e r /M e d ia
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W h a t’s  th e  D iffe r e n c e  B e tw e e n  a n  A c c e s s  
G a te w a y  a n d  a n  IP  P h o n e ?

• S o ftk e y s
• L C D
• H T T P  c lie n t a n d  s e r v e r
• E x te n s ib le  M a r k u p  

L a n g u a g e  (X M L )
• A p p lic a tio n  In te g r a tio n  

(L D A P , U M ,..)

• M u ltip le  lin e  a p p e a r a n c e s
• M e s s a g e  W a itin g  In d ic a to r
• H a n d s -fr e e  s p e a k e r
• H e a d p h o n e  ja c k
• In te g r a te d  E th e r n e t s w itc h

F X S

A n a lo g
D ig ita l

111 222 333
444 555 666
777 888 999
*** 000 ###

L C D

C P U D S PD S P
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P S T N

C a ll le g  ‘1’ C a ll le g  ‘1’

C a ll le g  ‘2 ’

P B X  ‘A ’ P B X  ‘B ’

B u ild in g  a  C a ll

• T w o  c a ll le g s  b r id g e d  to g e th e r
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P S T N

C a ll le g  ‘1’

P B X  ‘A ’

C a ll F lo w

• C a lle r  A  lifts  r e c e iv e r  “ o ff h o o k ”

• P B X  r e s p o n d s  w ith  d ia l-to n e

• C a ll le g  1  is  “ c r e a te d ”
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P S T N

C a ll le g  ‘1’

P B X  ‘A ’

C a ll le g  ‘2 ’

C a ll F lo w  (C o n t.)

• C a lle r  A  d ia ls  n u m b e r
• P B X  m a p s  d ia le d  n u m b e r  to  tr u n k  c ir c u it
• C a ll le g  2  is  “ c r e a te d ”
• T w o  c a ll le g s  “ c o n fe r e n c e d ”  to g e th e r
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P S T N

C a ll le g  ‘2 ’

P B X  ‘B ’

C a ll le g  ‘1’

C a ll F lo w  (C o n t.)

• P B X  ‘B  r e c e iv e s  c a ll s e tu p  fr o m  P S T N

• “ C r e a te s ”  fir s t c a ll le g  (“ 2 ” )

• M a p s  r e c e iv e d  d ig its  to  e x te n s io n

• A le r ts  e x te n s io n , “ c r e a tin g ”  s e c o n d  c a ll le g  (“ 1 ” )
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P S T N

C a ll le g  ‘1’ C a ll le g  ‘1’

C a ll le g  ‘2 ’

P B X  ‘A ’ P B X  ‘B ’

C a ll C o n fe r e n c e d

• E a c h  P B X  h a s  b r id g e d  tw o  c a ll le g s , e a c h  o f lo c a l 
s ig n ific a n c e  o n ly

• N e ith e r  P B X  h a s  k n o w le d g e  o f th e  o th e r  P B X ’s  
s e c o n d  c a ll le g
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D a ta  N e tw o r k

C a ll le g  ‘1’ C a ll le g  ‘1’

C a ll le g  ‘2 ’

R o u te r ‘B ’R o u te r ‘A ’

P a c k e t V o ic e  R e p la c e m e n t

• S im p ly  r e p la c e  P B X  a n d  P S T N  w ith  R o u te r  a n d  
d a ta  p a c k e t n e tw o r k
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A g e n d a

• T r a d itio n a l V o ic e  R e v ie w

• M a r k e t E v o lu tio n

• P a c k e t V o ic e  B a s ic s

• B e a r e r  T e c h n o lo g ie s

• S ig n a lin g  T e c h n o lo g ie s

• S u m m a r y
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V o *  B e a r e r  T e c h n o lo g ie s

• V o A T M

• V o F R

• V o IP
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V o ic e  o v e r  A T M  A A L 1
C ir c u it E m u la tio n  S e r v ic e s  (C E S )

• A A L  1  A T M  C o n s ta n t B it R a te  (C B R ) tr a ffic  ty p e

• D u a l V C s  (V o ic e  C B R  a n d  D a ta  A B R /V B R /U B R )

• D e d ic a te d  b a n d w id th  (n o t a v a ila b le  to  d a ta )

• P B X  fe a tu r e  tr a n s p a r e n c y  m a in ta in e d

1 0 .1 .1 .1 1 0 .1 .1 .2
R 1R 1

A T M
W A N

T 1
a 0 R 2R 2a 0

e 0

T 1

e 0

D a taD a ta

V o ic eV o ic e

D a taD a ta

V o ic eV o ic e
P B XP B XP B XP B X

D a ta  
C e ll-1 C

V o ic e  
C e ll-2

D a ta  
C e ll-1 A

V o ic e  
C e ll-1

D a ta  
C e ll-1 B

V o ic e  
C e ll-3
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V o ic e  o v e r  A T M  A A L 2
V T o A

• M u ltip le  c h a n n e ls  w ith in  a  s in g le  A T M  c o n n e c tio n  (s u b -
c e ll m u ltip le x in g ) u s in g  A T M  C h a n n e l Id e n tific a tio n  (C ID )

• V a r y in g  b a n d w id th  r e q u ir e m e n ts  fo r  th e  s u b -c e lls  w ith  
V B R  tr a ffic  s u p p o r t

• C o m p r e s s e d  v o ic e

• S ile n c e  d e te c tio n /s u p p r e s s io n

X 1 0 0 0

1 0 .1 .1 .1 1 0 .1 .1 .2
R 1R 1

A T M
W A N

F X S
a 0 R 2R 2a 0

e 0

X 2 0 0 0
F X S

e 0

D a taD a ta

V o ic eV o ic e

D a taD a ta

V o ic eV o ic e

D a ta  
C e ll-1 C

V o ic e  
C e ll-2

D a ta  
C e ll-1 A

V o ic e  
C e ll-1

D a ta  
C e ll-1 B

V o ic e  
C e ll-3
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V o ic e  o v e r  A T M  A A L 5

• L o w e r  o v e r h e a d  (5  b y te  A T M  h e a d e r  w ith  4 8  B y te  p a y lo a d ) 

• G .7 2 9  p r o d u c e s  2 0  b y te  p a y lo a d  w ith  2 0  m s  v o ic e  s a m p le

• 4 8  b y te  c e ll h a s  2 8  B y te s  “ o v e r h e a d ”  d u e  to  p a d d in g

• N o  in te r le a v in g  a v a ila b le  o n  a  s in g le  lo w  b it r a te  V C

X 1 0 0 0

1 0 .1 .1 .1 1 0 .1 .1 .2
R 1R 1

A T M
W A N

F X S
a 0 R 2R 2a 0

V o ic e  
C e ll-1

D a ta  
C e ll-1 A

D a ta  
C e ll-1 C

E O M
V o ic e  
C e ll-2

e 0

X 2 0 0 0
F X S

e 0

D a taD a ta

V o ic eV o ic e

D a taD a ta

V o ic eV o ic e

D a ta  
C e ll-1 B
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V o IP o A T M  o r  V o A T M

A T M
L a y e r

A T M -C E S :
V id e o , P B X

S M D S

T C P
IP

R F C  1 4 8 3
L L C  E n c a p

S O N E T /S D H T 1 /E 1  e tc . F D D I S T P /U T P

V o A T M
(c o m p r e s s e d
V o ic e  w /V A D )

A A L 1 A A L 2 A A L  3 /4 A A L 5

F R F .5

V
o

ice
V o F R

IP X
A T
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V o ic e  o v e r  F r a m e  R e la y
F R F .1 1

• F R F .1 1  c r e a te s  m a n y  lo g ic a l c h a n n e ls  w ith in  o n e  P V C
• F R F .1 1  s u b -fr a m e  h e a d e r  is  tr a n s p a r e n t to  W A N
• F R F .1 1  s u b -fr a m e  h e a d e r  m a y  b e  v ie w e d  a s  a n  e x te n s io n  to  th e  

F R  h e a d e r  D L C I a d d r e s s  (lik e  IP  p o r t n u m b e r s )
• C P E  u s e s  th e  s u b -fr a m e  h e a d e r  to  d is tin g u is h  a m o n g  d iffe r e n t 

c o n v e r s a tio n s  a n d /o r  d a ta  s tr e a m s
• A llo w s  p a c k in g  o f m a n y  s u b -fr a m e s  in  o n e  F R  fr a m e
• F R F .1 2  p r o v id e s  L in k  F r a g m e n ta tio n  a n d  In te r le a v in g

F r a m e  R e la yF r a m e  R e la y
F r a m eF r a m e

S u b  F r a m eS u b  F r a m e S u b  F r a m eS u b  F r a m e

X 1 0 0 0

1 0 .1 .1 .1 1 0 .1 .1 .2
R 1R 1

F R F .5
W A N

F X S
s 0 R 2R 2s 0

e 0

X 2 0 0 0
F X S

e 0

D a taD a ta

V o ic eV o ic e

D a taD a ta

V o ic eV o ic e
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V o IP o F R  o r  V o F R

B a s ic  F r a m e  R e la y
(D L C I, F E C N , B E C N , D E , F C S )

F R F  3 .2
(N L P ID )

F R F .1 1
(V o F R  S u b -fr a m e  C ID )

V o IP
V o ic e

P a c k e ts

D a ta
F r a g m e n ts

F R F .1 2

V o F R
V o ic e

F r a m e s

D a ta
F r a g m e n ts

F R F .1 1
A n n e x  C

T -1 /E -1 T -3 /E -3 H S S I O C -x
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V o ic e  o v e r  In te r n e t P r o to c o l

• D a ta  lin k  la y e r  in d e p e n d e n t

• M u ltip le  tr u n k s  m u ltip le x e d  b y  U D P  p o r t n u m b e r

• R e a l T im e  P r o to c o l (R T P )

• R e a l T im e  T r a n s p o r t C o n tr o l P r o to c o l (R T C P )

• R T P  c o m p r e s s io n  fo r  im p r o v e d  b a n d w id th  e ffic ie n c y

• E n h a n c e s  a p p lic a tio n  in te g r a tio n

X 1 2 3 4

1 0 .1 .1 .1 1 0 .1 .1 .2
R 1R 1

IP
W A N

F X S
s 0 R 2R 2s 0

V o ic e  
P K T

V o ic e  
P K T

D a ta
P K T

D a ta
P K T

e 0

X 1 2 3 4
F X S

e 0

D a taD a ta

V o ic eV o ic e

D a taD a ta

V o ic eV o ic e



4 34 34 3©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

4  B y te s

4  B y te s

4  B y te s

R T P  T im e s ta m p

S y n c h r o n iz a tio n  S o u r c e  (S S R C ) ID

S e q u e n c e  N u m b e r
P a y lo a d

T y p e
MC C

V
E
R

R e a l-T im e  P r o to c o l
R F C 1 8 8 9

• P a y lo a d  ty p e  id e n tific a tio n — V o ic e , v id e o , c o m p r e s s io n  ty p e

• S e q u e n c e  n u m b e r in g

• T im e  s ta m p in g

• D e liv e r y  m o n ito r in g

• C a r r ie d  o n  th e  o d d  p o r t n u m b e r  w ith  R T C P
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R T P  H e a d e r
C o m p r e s s io n V e r s io n IH L T y p e  o f S e r v ic e T o ta l L e n g th

Id e n tific a tio n F la g s F r a g m e n t O ffs e t

H e a d e r  C h e c k s u mP r o to c o lT im e  to  L iv e

S o u r c e  A d d r e s s

D e s tin a tio n  A d d r e s s

P a d d in gO p tio n s

S o u r c e  P o r t D e s tin a tio n  P o r t

C h e c k s u mL e n g th

P TP TMMC CC CXXPPV = 2V = 2 S e q u e n c e  N u m b e rS e q u e n c e  N u m b e r

T im e s ta m pT im e s ta m p

S y n c h r o n iz a tio n  S o u r c e  (S S R C ) Id e n tifie rS y n c h r o n iz a tio n  S o u r c e  (S S R C ) Id e n tifie r

V o IP  B a n d w id th  R e d u c tio n
R T P  H e a d e r  C o m p r e s s io n

• 2 0  m s  @  8  k b p s  y ie ld s
2 0 -b y te  p a y lo a d

• IP  h e a d e r  2 0 ;
U D P  h e a d e r  8 ;
R T P  h e a d e r  1 2

2 X  p a y lo a d !

• H e a d e r  c o m p r e s s io n
4 0  b y te s  to  2  o r  4  b y te s

• H o p -b y -H o p o n  
s lo w  lin k s  < 5 1 2  k b p s

• C R T P — C o m p r e s s e d
R e a l-T im e  P r o to c o l



4 54 54 5©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

R e a l-T im e  T r a n s p o r t C o n tr o l P r o to c o l 
(R T C P ) R F C 1 8 9 0

• P r o v id e s  fe e d b a c k  o n  th e  q u a lity  o f d a ta  
d is tr ib u tio n

• C o n v e y s  m in im a l s e s s io n -c o n tr o l 
in fo r m a tio n  (i.e . id e n tify in g  a  p a r tic ip a n t)

• T r a c k s  p a r tic ip a n ts  in  a n  R T P  s e s s io n

• L im its  its  o w n  fe e d b a c k  s e n d  r a te  (<  5 % )

• C a r r ie d  o n  th e  e v e n  p o r t n u m b e r  w ith  R T P
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S e s s io n  D e s c r ip tio n  P r o to c o l (S D P )
R F C 2 3 2 7

• A  s e s s io n  d e s c r ip tio n  
p r o to c o l fo r  m u ltim e d ia  
c o n n e c tio n s

• D e v e lo p e d  b y  IE T F  
m u s ic  W G

• S im p le /fle x ib le
T e x t b a s e d

E x te n s ib le

• A n n o u n c e m e n ts  m a d e  b y  
S e s s io n  A n n o u n c e m e n t 
P r o to c o l (S A P ), E -m a il,
H T T P , e tc .

• V =  V e r s io n

• O =  O r ig in a tin g  d e v ic e  
o r g a n iz a tio n

• S =  D e s c r ip tio n  o f th e  S D P  
m e s s a g e

• C =  IP  A d d r e s s  o r  H o s tn a m e  
th a t th e  o r ig in a to r  e x p e c ts  
th e  m e d ia  to  a r r iv e  a t

• T =  T im e  fie ld

• M =  M e d ia  d e s c r ip tio n  th a t 
th e  o r ig in a to r  e x p e c ts  to  
r e c e iv e

• A =  M e d ia  a ttr ib u te s …
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S D P  S a m p le

v = 0
o = - 4 9 4 5 1  3  IN  IP 4  1 2 7 .0 .0 .1
s = S a m p le  P r o g r a m
i= S a m p le  P r o g r a m  
t= 0  0
a = c a t:3
a = to o l:IP /T V  P r o g r a m  G u id e  1 .6 .0 .7 1
a = ty p e :b r o a d c a s t
a = x -p r e c e p t-ty p e :s c h e d u le d
m = v id e o  4 9 1 5 2 /1  R T P /A V P  3 1  3 2  9 6
c = IN  IP 4  2 3 9 .2 5 5 .0 .1 /1 5
a = r tp m a p :9 6  W B IH /9 0 0 0 0
m = a u d io  1 6 3 8 4 /1  R T P /A V P  0  3  5  1 4  9 6  9 7  9 8  9 9  1 0 0  1 0 1  1 0 2  1 0 3  1 0 4 1 0 5  1 0 6
c = IN  IP 4  2 3 9 .2 5 5 .0 .1 /1 5
a = r tp m a p :9 6  X -W A V E /8 0 0 0
a = r tp m a p :9 7  X -W A V E /1 1 0 2 5
…

P r o to c o l
a n d

C O D E C S
A d d r e s sU D P  P o r t

P r o g r a m
M e ta
D a ta
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C o n s id e r a tio nC o n s id e r a tio n

V o *  T r a n s p o r t S u m m a r y

B a n d w id th  U s a g eB a n d w id th  U s a g e

V o F RV o F R V o A T MV o A T M

L o wL o w
A A L 2A A L 2 —— L o wL o w

A A L 5A A L 5 —— M e d iu mM e d iu m
A A L 1A A L 1 —— H ig hH ig h

V o IPV o IP

M e d iu m  w /o  c R T PM e d iu m  w /o  c R T P
L o w  w /c R T PL o w  w /c R T P

(D e p e n d s  o n  L 2 )(D e p e n d s  o n  L 2 )

R o u te r  E g r e s s  Q o SR o u te r  E g r e s s  Q o S L o w  L a te n c y  L o w  L a te n c y  
Q u e u e  (L L Q )Q u e u e  (L L Q )

L o w  L a te n c y  L o w  L a te n c y  
Q u e u e  (L L Q )Q u e u e  (L L Q )

C B W F Q  w /L L QC B W F Q  w /L L Q
IP  R T P  P r io r ityIP  R T P  P r io r ity

W A N  Q o SW A N  Q o S
W A N  S w itc hW A N  S w itc h

P r o p r ie ta r y  Q o SP r o p r ie ta r y  Q o S
(H ig h  P r io r ity  V C )(H ig h  P r io r ity  V C )

W A N  S w itc hW A N  S w itc h
R o b u s t Q o SR o b u s t Q o S

(C B R , A B R , V B R(C B R , A B R , V B R -- r t)r t)

L 3 /L 2  Q o SL 3 /L 2  Q o S
M a p p in gM a p p in g

S e r ia liz a tio n  D e la yS e r ia liz a tio n  D e la y
(< 7 6 8  K b p s )(< 7 6 8  K b p s )

F R F .1 2F R F .1 2 D u a l V C sD u a l V C s
L LL L —— M L P P PM L P P P
F RF R —— F R F .1 2F R F .1 2

A T MA T M —— D u a l V CD u a l V C

O p e n  A r c h ite c tu r eO p e n  A r c h ite c tu r e T r a n s p o r t o n lyT r a n s p o r t o n ly T r a n s p o r t o n lyT r a n s p o r t o n ly
H .3 2 3 , S IP , S C C P , H .3 2 3 , S IP , S C C P , 

M G C PM G C P
O p e n  A P IsO p e n  A P Is

C o s tC o s t L o w  w /o  m e s hL o w  w /o  m e s h
H ig h  w /m e s hH ig h  w /m e s h

L o w  w /o  P V C  m e s hL o w  w /o  P V C  m e s h
M e d iu m  w /S V C sM e d iu m  w /S V C s

H ig h  w /P V C  m e s hH ig h  w /P V C  m e s h
L o w  (n o  V C  m e s h )L o w  (n o  V C  m e s h )
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W h y  Q o S ?

• L o s t a n d  d e la y e d  p a c k e ts  a r e  c a u s e d  b y  
n e tw o r k  q u a lity , n e tw o r k  c o n g e s tio n , 
d e la y , a n d  jitte r  

• S o lv e d  w ith  C is c o  IO S  c la s s ific a tio n , 
q u e u in g , a n d  n e tw o r k  p r o v is io n in g  



5 05 05 0©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

L a y e r  3  P o lic in g

M u ltip le  q u e u e s  o n  a ll 
p o r ts ; P r io r ity  
Q u e u in g  fo r  V o IP

W R E D  w ith in  D a ta  
q u e u e  fo r  C o n g e s tio n  
M a n a g e m e n t

L a y e r  3  P o lic in g

M u ltip le  q u e u e s  o n  a ll 
p o r ts ; P r io r ity  
Q u e u in g  fo r  V o IP

W R E D  w ith in  D a ta  
q u e u e  fo r  C o n g e s tio n  
M a n a g e m e n t

S p e e d  a n d  D u p le x  
s e ttin g s

C la s s ific a tio n /T r u s t 
o n  IP  P h o n e  a n d  
A c c e s s  s w itc h

M u ltip le  q u e u e s  o n  IP  
P h o n e  a n d  A c c e s s  
p o r ts

S p e e d  a n d  D u p le x  
s e ttin g s

C la s s ific a tio n /T r u s t 
o n  IP  P h o n e  a n d  
A c c e s s  s w itc h

M u ltip le  q u e u e s  o n  IP  
P h o n e  a n d  A c c e s s  
p o r ts

L o w -L a te n c y  
Q u e u in g

L in k  F r a g m e n ta tio n  
a n d  In te r le a v e

B a n d w id th  
P r o v is io n in g

A d m is s io n  C o n tr o l

L o w -L a te n c y  
Q u e u in g

L in k  F r a g m e n ta tio n  
a n d  In te r le a v e

B a n d w id th  
P r o v is io n in g

A d m is s io n  C o n tr o l

Q o S  P la n n in g  (S e e  V V T -2 1 1 )
C e n tr a l C a m p u s

W A N

R e m o te  B r a n c h

Q o S  - C a m p u s  A c c e s sQ o S  - C a m p u s  A c c e s s Q o S  - C a m p u s  D is tr ibQ o S  - C a m p u s  D is tr ib

C la s s ific a tio n  a n d  
T r u s t B o u n d a r ie s  o n  
IP  P h o n e  , A c c e s s  
L a y e r   s w itc h  a n d  
r o u te r

M u ltip le  q u e u e s  o n  IP  
P h o n e  a n d  a ll A c c e s s  
p o r ts

C la s s ific a tio n  a n d  
T r u s t B o u n d a r ie s  o n  
IP  P h o n e  , A c c e s s  
L a y e r   s w itc h  a n d  
r o u te r

M u ltip le  q u e u e s  o n  IP  
P h o n e  a n d  a ll A c c e s s  
p o r ts

Q o S  - W A NQ o S  - W A N Q o S  - B r a n c hQ o S  - B r a n c h

S iS i

S iS i
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W h y  V o IP ?

• V o IP  e n a b le s  a p p lic a tio n s  a n d  n e w  r e v e n u e  
g e n e r a tin g  s e r v ic e s

• V o IP  s c a le s  b e tte r  th a n  V o F R  a n d  V o A T M

• V o IP  is  in d e p e n d e n t o f n e tw o r k  to p o lo g y

• V o IP  is  th e  o n ly  o p tio n  fo r  In te r n e t te le p h o n y

• V o IP  is  th e  o n ly  o p tio n  fo r  c a m p u s  E th e r n e t

• V o IP  is  th e  o n ly  v ia b le  te le c o m m u te r  s o lu tio n  v ia  
D S L , c a b le  a n d  IS D N



5 25 25 2©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

A g e n d a

• T r a d itio n a l V o ic e  R e v ie w

• M a r k e t E v o lu tio n

• P a c k e t V o ic e  B a s ic s

• B e a r e r  T e c h n o lo g ie s

• S ig n a lin g  T e c h n o lo g ie s

• S u m m a r y
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IP  S ig n a lin g  P r o to c o ls

• H .3 2 3

• S e s s io n  In itia tio n  P r o to c o l (S IP )

• M e d ia  G a te w a y  C o n tr o l P r o to c o l (M G C P )

• S k in n y  C lie n t C o n tr o l P r o to c o l (S C C P )
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H .3 2 3
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H .3 2 3  B a c k g r o u n d

• IT U  H .3 2 3  is s u e d  in  1 9 9 6

• H .3 2 3  w a s  in te n d e d  to  b e  n o n -IS D N  
r e p la c e m e n t o f H .3 2 0  fo r  p a c k e t-b a s e d  
m u ltim e d ia  c o m m u n ic a tio n s

• D is tr ib u te d  c a ll p r o c e s s in g  w ith  in te llig e n t 
e n d p o in ts

• A d d r e s s in g  b y  E .1 6 4  o r  a c c o u n t n a m e
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S y s te m  C o n tr o lS y s te m  C o n tr o l

H .2 4 5  
C o n tr o l

C a ll C o n tr o l 
H .2 2 5 .0

R A S  C o n tr o l 
H .2 2 5 .0

V id e o  C o d e c
H .2 6 1 , H 2 6 3

V id e o  C o d e c
H .2 6 1 , H 2 6 3

U s e r  D a ta
A p p lic a tio n s

T .1 2 0

U s e r  D a ta
A p p lic a tio n s

T .1 2 0

H .2 2 5 .0  L a y e rH .2 2 5 .0  L a y e r

A u d io
I/O

E q u ip m e n t

A u d io
I/O

E q u ip m e n t

A u d io  C o d e c
G .7 1 1 , G .7 2 2 , 

G .7 2 3 , G .7 2 3 .1 , 
G .7 2 8 , G .7 2 9

A u d io  C o d e c
G .7 1 1 , G .7 2 2 , 

G .7 2 3 , G .7 2 3 .1 , 
G .7 2 8 , G .7 2 9

R e c e iv e  P a th  
D e la y

R e c e iv e  P a th  
D e la y

S y s te m  
C o n tr o l a n d

U s e r  In te r fa c e

S y s te m  
C o n tr o l a n d

U s e r  In te r fa c e

V id e o
I/O

E q u ip m e n t

V id e o
I/O

E q u ip m e n t

S e s s io n
L a y e r

a n d  A b o v e

L A N  S ta c kL A N  S ta c k

IT U  H .3 2 3
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H .3 2 3  C o m p o n e n ts

• G a te w a y  (G W )— IP  c o n v e r s io n

• G a te k e e p e r  (G K )— P h o n e  n u m b e r  a n d  n a m e  to  IP  a d d r e s s  
lo o k u p  a n d  z o n e  b a n d w id th  m a n a g e m e n t/p r o x y

• D ir e c to r y  G a te k e e p e r  (D -G K )— D ia l p la n  d a ta b a s e  o f G K s

• M C U — M u ltip o in t C o n tr o l U n it to  m ix  a u d io  a n d  r e p lic a te  v id e o

IPZ o n e 1 Z o n e 2
G K G K

H .3 2 3
T e r m in a ls

H .3 2 0  T e r m in a l 
(IS D N )

H .3 2 4  T e r m in a l 
(P O T S )

S p e e c h  O n ly

P S T N

G W G W

H .3 2 3
T e r m in a ls

S p e e c h  O n ly

M C U

D -G K
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H .2 2 5  R A S  P r o to c o l E le m e n ts
G a te k e e p e r  D is c o v e r y
• G a te k e e p e r R e q u e s t (G R Q )
• G a te k e e p e r C o n fir m  (G C F )
• G a te k e e p e r R e je c t (G R J )

T e r m in a l/G a te w a y  R e g is tr a tio n
• R e g is tr a tio n R e q u e s t (R R Q )
• R e g is tr a tio n C o n fir m  (R C F )
• R e g is tr a tio n R e je c t (R R J )

T e r m in a l/G a te w a y  U n r e g is tr a tio n
• U n r e g is tr a tio n R e q u e s t (U R Q )
• U n r e g is tr a tio n C o n fir m  (U C F )
• U n r e g is tr a tio n R e je c t (U R J )

L o c a tio n  R e q u e s t
• L o c a tio n R e q u e s t (L R Q )
• L o c a tio n C o n fir m  (L C F )
• L o c a tio n R e je c t (L R J )

C a ll A d m is s io n
• A d m is s io n R e q u e s t (A R Q )
• A d m is s io n C o n fir m  (A C F )
• A d m is s io n R e je c t (A R J )

D is e n g a g e
• D is e n g a g e R e q u e s t (D R Q )
• D is e n g a g e C o n fir m  (D C F )
• D is e n g a g e R e je c t (D R J )

R e q u e s t in  P r o g r e s s
• R e q u e s t in  P r o g r e s s  (R IP )

S ta tu s  Q u e r ie s
• In fo R e q u e s t (IR Q )
• In fo R e q u e s tR e s p o n s e  (IR R )
• In fo R e q u e s tA c k  (IA C K )
• In fo R e q u e s tN a k  (IN A K )

R e s o u r c e  A v a ila b ility
• R e s o u r c e  A v a ila b ility  In d ic a to r  (R A I)
• R e s o u r c e  A v a ila b ility  C o n fir m  (R A C )

B a n d w id th  C h a n g e
• B a n d w id th  C h a n g e  R e q u e s t (B R Q )
• B a n d w id th  C h a n g e  C o n fir m  (B C F )
• B a n d w id th  C h a n g e  R e je c t (B R J )
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IPZ o n e 1 Z o n e 2

H .3 2 3  S ig n a lin g

G K G K

R R Q

R C F

A R Q
L R Q

R R Q

R C F

L C F
A C F

A R Q

A C F

H .2 2 5 .0  S e tu p

D R Q

D C F

A c tiv e  C a ll
D R Q

D C F

H .2 2 5 .0  C o n n e c t w ith  H .2 4 5  C a p a b ilitie s

X 1 0 0 1

X 1 0 0 2

X 1 0 0 3

X 2 0 0 1

X 2 0 0 2

X 2 0 0 3
G WG W
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S e s s io n  In itia tio n  P r o to c o l
S IP
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S e s s io n  In itia tio n  P r o to c o l B a c k g r o u n d

• IE T F  R F C 3 2 6 1  is s u e d  in  2 0 0 2

• P r o to c o l fo r  c r e a tin g , m o d ify in g  a n d  te r m in a tin g  
s e s s io n s  (In te r n e t m u ltim e d ia  c o n fe r e n c e s , 
In te r n e t te le p h o n e  c a lls  a n d  m u ltim e d ia  
d is tr ib u tio n s ) w ith  o n e  o r  m o r e  p a r tic ip a n ts

• D is tr ib u te d  c a ll p r o c e s s in g  w ith  in te llig e n t 
e n d p o in ts

• B a s e d  o n  IE T F  R F C s (R T P , R T C P , H T T P , S D P , 
D N S , S A P , R T S P )

• A d d r e s s in g  b y  E .1 6 4 , e -m a il, o r  D N S  S R V  r e c o r d
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C is c o  S IP  C o m p o n e n ts

• S IP  P r o x y  S e r v e r  (P S )
R e g is tr a tio n  S e r v e r  (R E G )— A c c e p ts  r e g is tr a tio n  r e q u e s ts  fr o m  U A s

R e d ir e c t S e r v e r  (R E D )— M a p s  S IP  r e q u e s t to  o n e  o r  m o r e  a d d r e s s e s

L o c a tio n  S e r v e r  (L O C )— P r o v id e s  in fo r m a tio n  o n  a  c a lle e s  lo c a tio n s

• U s e r  A g e n t (U A )
S IP  G a te w a y  (S IP -G W )

IP  P h o n e s  (C IP )

U s e r  A g e n t

2  - IN V IT E

3  - IN V IT E

4  - 3 X X  R e fe r  (R e d ir e c t)

5  - IN V IT E

6  - 2 0 0  O K A Y

7  - 2 0 0  O K A Y

R T P

1  - R E G IS T E R

S IP -G W

P S L O C
R E D

C IP
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S IP  M e s s a g e s

• IN V IT E — In d ic a te s  a  u s e r  o r  s e r v ic e  is  b e in g  in v ite d  to  
p a r tic ip a te  in  a  c a ll s e s s io n

• A C K — C o n fir m s  th a t th e  c lie n t h a s  r e c e iv e d  a  fin a l 
r e s p o n s e  to  a n  IN V IT E  r e q u e s t

• B Y E — T e r m in a te s  a  c a ll a n d  c a n  b e  s e n t b y  e ith e r  th e  
c a lle r  o r  th e  c a lle e

• C A N C E L — C a n c e ls  a n y  p e n d in g  s e a r c h e s  b u t d o e s  n o t 
te r m in a te  a  c a ll th a t c u r r e n tly  is  in  p r o g r e s s

• O P T IO N S — Q u e r ie s  th e  c a p a b ilitie s  s e r v e r s

• R E G IS T E R — R e g is te r s  th e  a d d r e s s  lis te d  in  th e  T o  h e a d e r  
fie ld  w ith  a  S IP  s e r v e r  (n o t G W s )

• R E F E R
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S IP  A d d r e s s in g  

• F u lly -Q u a lifie d  D o m a in  N a m e s
s ip :jd o e @ c is c o .c o m

• E .1 6 4  a d d r e s s e s
s ip :1 4 0 8 5 5 5 1 2 3 4 @ g a te w a y .c o m ; u s e r = p h o n e

• M ix e d  a d d r e s s e s
s ip :1 4 0 8 5 5 5 1 2 3 4 @ 1 0 .1 .1 .1 ; u s e r = p h o n e

s ip :jd o e @ 1 0 .1 .1 .1

• E .1 6 4  a d d r e s s e s
te l:1 4 0 8 5 5 5 1 2 3 4

M o d e le d  a fte r  m a ilto  U R L s
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N e tA

S IP  S ig n a lin g

IP N e tBX 1 0 0 1 S IP -G W

IN V IT E
IN V IT E

R IN G IN G

T R Y IN G

T R Y IN G

IN V IT E

B Y E

2 0 0  O K
2 0 0  O K

B Y E

M e d ia

R E F E R

R IN G IN G

IN V IT E

R IN G IN G

B Y E

2 0 0  O K

2 0 0  O K 2 0 0  O K
2 0 0  O K

A C K
A C K

A C K

L O C
R E D

P S P S C IP

jifr e n c h @ c is c o .c o m
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H .2 4 8  G a te w a y  C o n tr o l P r o to c o l
M G C P /M E G A C O
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H .2 4 8 /M G C P /M E G A C O  B a c k g r o u n d

• IE T F  is s u e d  M e d ia  G a te w a y  C o n tr o l P r o to c o l 1 .0  
R F C  2 7 0 5  in  O c t 1 9 9 9  

• M G C P  is  th e  r e s u lt o f m e r g in g  S G C P  a n d  IP D C

• C e n tr a liz e d  d e v ic e  c o n tr o l w ith  s im p le  e n d p o in ts  
fo r  b a s ic  a n d  e n h a n c e d  te le p h o n y  s e r v ic e s

• U s e s  IE T F  S e s s io n  D e s c r ip tio n  P r o to c o l (S D P )

• A d d r e s s in g  b y  E .1 6 4  p h o n e  n u m b e r
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S G C P
(IE T F )

IP D C

M G C P  0 .1
(IE T F )

M D C P
(IE T F )

M G C P  1 .0

M E G A C O

H .2 4 8

O c to b e r  ’9 8

D e c e m b e r  ’9 8
L u c e n t

A u g u s t ’9 8
L e v e l 3

J u ly  ’9 8
B e llc o r e

C is c o

A p r il ’9 9

G a te w a y  C o n tr o l E v o lu tio n

• S G C P — S im p le  G a te w a y  
C o n tr o l P r o to c o l

• IP D C — IP  D e v ic e  C o n tr o l

• M G C P — M e d ia  G a te w a y  
C o n tr o l P r o to c o l

• M D C P — M e d ia  D e v ic e  
C o n tr o l P r o to c o l

• M E G A C O — M e d ia  G a te w a y  
C o n tr o lle r
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IPN e t A N e t B

M G C P  C o m p o n e n ts

• M e d ia  G a te w a y  C o n tr o lle r  (M G C )

• M e d ia  G a te w a y s  (M G )
T r u n k in g  G a te w a y  (T M G )— G a te w a y  in te r fa c in g  S S 7  b e a r e r  c h a n n e ls  
to  IP  n e tw o r k

R e s id e n tia l G a te w a y  (R M G )— G a te w a y  fo u n d  in  c u s to m e r  p r e m is e  
c o n n e c tin g  P O T S  lin e  to  IP  n e tw o r k

A c c e s s  G a te w a y  (A M G )— G a te w a y  c o n n e c tin g  P B X  tr u n k s  to  IP  
n e tw o r k

P S T N

X 1 0 0 1

X 1 0 0 2

X 1 0 0 3

X 2 0 0 1

X 2 0 0 2

X 2 0 0 3
R M G

M G C M G C

T M G T M G A M G

S ig n a lin g
B a c k h a u l
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M G C P /M E G A C O  S ig n a lin g

M GM G M G C

C r e a te  C o n n e c tio n  R e p ly  w ith  S D

N o tify  1
N o tify  A c k  1

C r e a te  C o n n e c tio n

U s e r  In fo r m a tio n  E x c h a n g e  (Y a d a , Y a d a , Y a d a )

C r e a te  C o n n e c tio n

N o tify  1

N o tify  A c k  1

C r e a te  C o n n e c tio n  R e p ly  w ith  S D
M o d ify  C o n n e c tio n  w ith  r e tu r n e d  S D

D e le te  A c k

D e le te

D e le te  A c k

D e le te

R e le a s e  C o m p l

R e le a s e

R e le a s e  C o m p l

R e le a s e
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C a ll M a n a g e r
IO S  M G C P  C o n fig u r a tio n

9 1 9 -3 9 2 -1 0 0 0

d ia l-p e e r  v o ic e  1  p o ts
a p p lic a tio n  m g c p a p p
p o r t 1 /1

!
m g c p       
m g c p  c a ll-a g e n t 1 0 .1 .1 .1  
m g c p  d tm f-r e la y  c o d e c  a ll 
m o d e  o u t-o f-b a n d
m g c p  s d p  s im p le
c c m -m a n a g e r  m g c p

1 0 .1 .1 .1

4 0 8 -5 2 7 -1 0 0 0

d ia l-p e e r  v o ic e  1  p o ts
a p p lic a tio n  m g c p a p p
p o r t 1 /1

!
m g c p       
m g c p  c a ll-a g e n t 1 0 .1 .1 .1  
m g c p  d tm f-r e la y  c o d e c  a ll 
m o d e  o u t-o f-b a n d
m g c p  s d p  s im p le
c c m -m a n a g e r  m g c p

IP
M GM G
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M G C P  S w itc h  R e p la c e m e n t
S o fts w itc h  (M G C P  a n d  S IP )

S e r v ic e s /S e r v ic e s /
A p p lic a tio n sA p p lic a tio n s

IP
N e tw o r k

P S T N

P r o c e s s in g , P r o c e s s in g , 
C a ll C o n tr o lC a ll C o n tr o l

S ta n d a r dS ta n d a r d
A P I’sA P I’s

V ir tu a l S w itc h /P B X

M G C

P S T N
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S k in n y  C lie n t C o n tr o l P r o to c o l 
S C C P
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S C C P  B a c k g r o u n d

• O p e n  p r o to c o l c r e a te d  b y  S e ls iu s  C o r p . 
in  1 9 9 6

• P r o to c o l fo r  c r e a tin g , m o d ify in g  a n d  
te r m in a tin g  m u ltim e d ia  c o n fe r e n c e s  a n d   
te le p h o n e  c a lls  w ith  s im p le , lo w  c o s t, 
fa m ilia r  e n d p o in ts

• In te r fa c e s  to  o th e r  s ig n a lin g  p r o to c o ls  v ia  
S C C P  p r o x y

• A d d r e s s in g  b y  E .1 6 4  o r  d ir e c to r y
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Q o S
IP

P S T N

A V V ID  A r c h ite c tu r e

S o ft P h o n eS o ft P h o n eS o ft P h o n e

IP  P h o n e sIP  P h o n e sIP  P h o n e s

P C sP C sP C s

V id e oV id e oV id e o

In fr a s tr u c tu r e

M e s s a g eM e s s a g e
S e r v e rS e r v e r

T e le p h o n y  T e le p h o n y  
A p p sA p p s

S e r v e r sS e r v e r s

D ir e c to r yD ir e c to r y
S e r v e rS e r v e r

C a ll M g rC a ll M g r
S e r v e r sS e r v e r s

M e s s a g eM e s s a g e
S e r v e r sS e r v e r s

D ir e c to r yD ir e c to r y
S e r v e r sS e r v e r s

C o n te n tC o n te n t
S e r v e rS e r v e r

C o n te n tC o n te n t
S e r v e r sS e r v e r s

G W G W

A p p lic a tio n sC lie n ts

P W R P W R
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IPZ o n e 1 Z o n e 2

A V V ID  C o m p o n e n ts

• C is c o  C a ll M a n a g e r  (C C M )

• G a te w a y s  (G W )

• L in e  P o w e r  E th e r n e t S w itc h e s  (P W R )

• C lie n ts  (IP  p h o n e s , S o ftp h o n e s , P D A s )

G W

G K

P S T N

G WP W R P W R

S ig n a lin g
B a c k h a u l



7 77 77 7©  2 0 0 2 , C is c o  S y s te m s , In c . A ll rig h ts  re s e rv e d .

V V T -10 0
5 4 7 6 _ 0 5 _ 2 0 0 2 _ X

C a ll M a n a g e r  J o b s

• S ig n a lin g  (S C C P , H .3 2 3 , 
M G C P )

• S ig n a lin g  tr a n s la tio n

• D ia l P la n — A u to m a te d  C a ll 
R o u tin g  (A R S )

• P h o n e  n u m b e r  to  IP  
a d d r e s s  tr a n s la tio n

• E n d  p o in t m a n a g e m e n t

• U s e r  a d m in is tr a tio n

• D ir e c to r y  m a n a g e m e n t

• C lu s te r in g  (2 5 0 0  p e r  C M , 5  
C M s  p e r  c lu s te r , 1 0 0 0 0  p e r  
c lu s te r , 1 0 0  c lu s te r s , 
1 ,0 0 0 ,0 0 0 )

• D a ta b a s e

• L D A P  D ir e c to r y  
In te g r a tio n

• T F T P  S e r v e r  (a s  r e q u ir e d )

• D H C P  S e r v e r  (a s  r e q u ir e d )

• C D R  lo g g e r

• M o n ito r
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A V V ID  S C C P  C lie n t R e g is tr a tio n

S ta tio n  R e g is te r S ta tio n  R e g is te r

S ta tio n  R e g is te r  A c k  o r  R e j S ta tio n  R e g is te r  A c k  o r  R e j

S ta tio n  C a p a b ilitie s  R e q u e s t S ta tio n  C a p a b ilitie s  R e q u e s t

S ta tio n  C a p a b ilitie s  R e s p o n s e S ta tio n  C a p a b ilitie s  R e s p o n s e

S ta tio n  B u tto n  T e m p la te  R e q S ta tio n  B u tto n  T e m p la te  R e q

S ta tio n  B u tto n  T e m p la te  R e s S ta tio n  B u tto n  T e m p la te  R e s

S ta tio n  T im e  D a te  R e q S ta tio n  T im e  D a te  R e q

S ta tio n  D e fin e  T im e  D a te S ta tio n  D e fin e  T im e  D a te

D H C P  R e q u e s t D H C P  R e q u e s t

D H C P  R e p ly  w /T F T P  A d d r D H C P  R e p ly  w ith  /T F T P  A d d r

T F T P  R e q u e s t fo r  .c n f T F T P  R e q u e s t fo r  .c n f

T F T P  R e p ly  w ith  .c n f file T F T P  R e p ly  w ith  .c n f file
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A V V ID  S C C P  C lie n t C a ll C o n n e c t

S ta tio n  O ffH o o k

S ta tio n  K e y p a d  B u tto n

S ta tio n  O ffH o o k

S ta tio n  C a ll In fo

S ta tio n  O p e n  R e c e iv e  C h a n n e l

S ta tio n  D is p la y  T e x t

S ta tio n  S e t L a m p  (S te a d y )

S ta tio n  S ta r t T o n e  (In s id e )

S ta tio n  S to p  T o n e
S ta tio n  K e y p a d  B u tto n

S ta tio n  K e y p a d  B u tto n S ta tio n  C a ll In fo

S ta tio n  S e t L a m p  (B lin k )
S ta tio n  S e t R in g e r  (In s id e  R in g )

S ta tio n  S e t R in g e r  O ff

S ta tio n  S e t L a m p  (S te a d y )

S ta tio n  O p e n  R e c e iv e  C h a n n e l

S ta tio n  S ta r t T o n e  (A le r tin g )

S ta tio n  S to p  T o n e

S ta tio n  C a ll In fo

S ta tio n  S ta r t M e d ia  X m is s io n
S ta tio n  O p e n  R e c e iv e  C h a n n e l A c k

S ta tio n  O p e n  R e c e iv e  C h a n n e l A c kS ta tio n  S ta r t M e d ia  X m is s io n

U s e r  In fo r m a tio n  E x c h a n g e
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A V V ID  S C C P  C lie n t C a ll D is c o n n e c t

S ta tio n  O n  H o o k

S ta tio n  O n  H o o k

S ta tio n  S e t L a m p  (O ff)

S ta tio n  S e t L a m p  (O ff)

U s e r  In fo r m a tio n  E x c h a n g e  (Y a d a , Y a d a , Y a d a )

S ta tio n  C lo s e  R e c e iv e  C h a n n e l

S ta tio n  S to p  M e d ia  X m is s io n
S ta tio n  C lo s e  R e c e iv e  C h a n n e l

S ta tio n  S to p  M e d ia  X m is s io n
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P S T N

S ite  A S ite  B

C is c o  IO S
G a te k e e p e r

U n ityU n ity

IP  W A N
(P r im a r y  V o ic e  

P a th )

U n ityU n ity

U n ityU n ity

S ite  C

A V V ID  D is tr ib u te d  C a ll P r o c e s s in g

• C a llM a n a g e r , U M  a n d  D S P  r e s o u r c e  a t e a c h  s ite
• 1 0 ,0 0 0  u s e r s  p e r  c lu s te r
• 1 0 0  s ite s  m a x im u m  n e tw o r k e d  v ia  IP  W A N
• C o m p r e s s e d  v o ic e  b e tw e e n  s ite s
• In te r -c lu s te r  a d m is s io n  c o n tr o l— C is c o  H .3 2 3  G a te k e e p e r
• T r a n s p a r e n t U s e  o f P S T N  If IP  W A N  u n a v a ila b le
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S ite  B

S ite  C

T e le c o m m u te r

C e n tr a liz e d
C a ll M a n a g e r  
C lu s te r

S ite  A

U n ityU n ity

P S T N
V S MV S M

IP  W A N

A V V ID  C e n tr a liz e d  C a ll P r o c e s s in g

• C a llM a n a g e r , U M  a n d  D S P  
r e s o u r c e  a t c e n tr a l s ite

• S u p p o r ts  u p  to  2 5 0 0  u s e r s  to ta l

• M a x  o f 3  C a llM a n a g e r s , a ll IP  p h o n e s  
r e g is te r e d  to  s a m e

• A d m is s io n  c o n tr o l— im p o s e  lim it o n  
n u m b e r
o f c a lls  p e r  s ite  (lo c a tio n )

• N o  s e r v ic e  If W A N  d o w n  (u n le s s  d ia l 
b a c k u p )
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A V V ID  S u r v iv a b le  R e m o te   S ite  T e le p h o n y

• A u to m a tic  d e te c tio n  o f fa ilu r e  in  th e  n e tw o r k

• B r a n c h  O ffic e  R o u te r  In te llig e n tly  r e c o n fig u r e s  its e lf u s in g  
S y s te m  N e tw o r k  A u to  P r o v is io n in g  (S N A P ) te c h n o lo g y  

• R o b u s t fu n c tio n a lity  p r o v id e d  d u r in g  W A N  o u ta g e  in c lu d in g  b a s ic  
c a lls , IP  P h o n e  to  IP  P h o n e  a n d  to  P S T N , D ID /D O D , T r a n s fe r , C a ll
F o r w a r d , H o ld , e tc .

• F u n c tio n  a d d e d  to  d e p lo y e d  r o u te r s  a n d  7 9 X 0  IP  p h o n e s  th r o u g h  
C is c o  IO S L a r g e  B r a n c h  B

A

P S T N

IP
W A N

H e a d q u a r te r s

A

S m a ll B r a n c h  C

S m a ll B r a n c h  D

XX

U n ityU n ity
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S ig n a lin g  P r o to c o l S u m m a r y
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M u ltim e d ia  A p p lic a tio n  M o d e ls

• T e r m in a ls  a r e  m a n a g e d  b y  th e  s w itc h  a n d  c a n n o t ta lk  d ir e c tly  to  
o th e r  te r m in a ls

• P e e r  e n d p o in ts  c a n  p la c e  c a lls  w ith o u t a  c a ll a g e n t b u t u s e  c a ll
a g e n ts  fo r  n a m e  r e s o lu tio n /r e d ir e c tio n

• C lie n t e n d p o in ts  c a n n o t p la c e  c a lls  w ith o u t th e ir  c a ll a g e n t b u t
c r e a te  m e d ia  s tr e a m s  p e e r  to  p e e r

T r a d itio n a l

S C C P , M G C P

H .3 2 3 , S IP

T e r m in a l

C lie n t

P e e r

H o s t

S e r v e r

P e e r

M G C
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C is c o  E n d p o in t S ig n a lin g  S u p p o r t

• S C C P

• S IP

• M G C P

• H .3 2 3

• M G C P

• S IP

• S C C P

• S S 7

• H .3 2 3

• M G C P

• S IP

• S C C P
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A g e n d a

• T r a d itio n a l V o ic e  R e v ie w

• M a r k e t E v o lu tio n

• P a c k e t V o ic e  B a s ic s

• B e a r e r  T e c h n o lo g ie s

• S ig n a lin g  T e c h n o lo g ie s

• S u m m a r y
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O p e n /S ta n d a r d  
In te r fa c e

O p e n /S ta n d a r d  
In te r fa c e

It’s  A ll a b o u t E n a b lin g  A p p lic a tio n s

S ta n d a r d s -B a s e d  
P a c k e t In fr a s tr u c tu r e  L a y e r

S ta n d a r d sS ta n d a r d s -- B a s e d  B a s e d  
P a c k e t In fr a s tr u c tu r e  L a y e rP a c k e t In fr a s tr u c tu r e  L a y e r

O p e n  C a ll C o n tr o l L a y e rO p e n  C a ll C o n tr o l L a y e rO p e n  C a ll C o n tr o l L a y e r

O p e n  S e r v ic e  
A p p lic a tio n  L a y e r

O p e n  S e r v ic e  O p e n  S e r v ic e  
A p p lic a tio n  L a y e rA p p lic a tio n  L a y e r

M G C

e M a il
D ir e c to r y D a ta

B a s e
C a le n d a r

C P L 3 p c c

G K

S M T P , L D A P , S Q L /O D B C , H T T P , J T A P I..

H .3 2 3 , S IP , S C C P , M G C P

IP
N e tw o r k

P S T N

M e s s a g in g
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