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Agenda
� IPTV Basics
� H e ad e n d A r ch it e ct u r e  an d  C o m p o n e n t s
� IPTV D ist r ib u t io n  N e t w o r k s
� IPTV A cce ss N e t w o r k s
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I nt r o du c t i o n t o  I P T V
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B road b and  IP
A c c e ss N e t w ork

xDSL,  F T T x I P-ST B
( Se t  T o p  Bo x)

A n a l o g  o r  Di g i t a l  T V
( i n c r e a s i n g l y  H DT V )

IPTV =  Broadcast Quality Te l e Visio n d e l iv e r e d  t h r o u g h  an  IP n e t w o r k

W h at  i s  I P T V ?

W h at  is n o t IPTV:
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T y p i c al  I P T V  S er v i c es
� Br o ad cast  TV ( I P  M ulticast)
� Vid e o  O n  D e m an d  ( I P  U n icast)

Movies on Demand (MoD)
S u b sc r ip t ion V ideo on Demand (S V oD)
A dver t ising  on Demand

� Pay  Pe r  Vie w  ( I P  M ulticast)
� In t e r act iv e  TV ( I P  U n icast)
� Pe r so n al  Vid e o  R e co r d e r

S et -t op  B ased
N et w or k  B ased
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V ideo 
H eadend
O f f ic e
V ideo 

H eadend
O f f ic e

V ideo 
S er ving
O f f ic e
V ideo 
S er ving
O f f ic e

1-2  s i t e s 10 -10 0  s i t e s 10 0 -10 0 0  s i t e s 1+  M i l l i o n  s i t e s

S u p er
H ead E nd
S u p er

H ead E nd
R G

L oc al
C ont e ntN at ional

C ont e nt

R T E

Lo c a l  Z o n e  
A d -I n s e r t i o n

I R Ds

SHE V HO V SO Ho m e
S u b sc r ib erS u b sc r ib er

L ocal  L ocal  
V O D  V O D  

S e rv e rsS e rv e rs
M e t ro

N e t w ork s
A c c e ss
N e t w ork sN at ional

B ac k b one
N e t w ork

M ain 
S e rv e r 
F arm

IP-S T B

T y p i c al  I P T V  H i gh  L ev el  Ar c h i t ec t u r e

V Q E  V Q E  
S e rv e rsS e rv e rs
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H eadend
Ar c h i t ec t u r es  and 

C o m p o nent s
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� IPTV H e a d e n d B u i l d i n g  B l o c k s
V ideo A c q u isit ion
V ideo P r oc essing
V ideo E nc oding
Manag ement

Satellite

Acquisition
O f f -A ir

T er r es tr ial

N etw o r k

P r oce ssing

M a na g e m e nt

I P T V  H eadend Ar c h i t ec t u r e O v er v i ew

E t h e r n e t  
S w i t c h IP 

N e t w o r k

I PT V  H e a d e n d

E ncod ing



© 2 0 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 . 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 10

H eadend:  V i deo  Ac q u i s i t i o n B l o c k
� S at e l l it e  A n t e n n as ( C  o r  K u  Ban d )

Dig it al  S at el l it e Rec eiver s 
A nal og  S at el l it e Rec eiver s 

� O f f -A ir  A n t e n n as ( U H F ,  VH F ,  D VB-T)
Dig it al  Rec eiver s (DT H )
A nal og  Rec eiver s

� Te r r e st r ial  ( D ar k  F ib e r )
Dig it al  (DW DM)

� N e t w o r k  ( IP N e t w o r k )
Dig it al  (IP  Mu l t ic ast  or  U nic ast )

Satellite

Acquisition
O f f -A ir

T er r es tr ial

N etw o r k
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Parabolic
R e f le ct or 

E ar t h  S t at ion

F e e d  H orn
A sse m bly

V

�

L N B ’s
7 5  oh m
co-ax ial
cable

L N B
P ow e r
S up p l y

P ow e r
I nse r te r

P ow e r
I nse r te r

L N B
D C  Pow e r

P o w er
D iv id er
(H Feed)

P o w er
D iv id er
(V  Feed)

Pow e r
D iv id e rs

( sig n al sp lit t e rs)
S at e llit e

R e ce iv e rs /
D e cod e rs

S at el l i t e R ec ep t i o n C o m p o nent s
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� O n e an al o g o r  m u l t ip l e d ig it al p r o g r am s p e r  
t r an sp o n d e r

� M u l t ip l e Tr an sp o n d e r s o n  a sat e l l it e

�

�

h t t p : / / w w w . l y ngsat . c om

S at el l i t e T r ans p o nder s
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S at el l i t e R ec ei v er s :  I R D s and M R D s
� S at el l it e r ec eiver s u sed in c ommer c ial  video ac q u isit ion t oday  ar e 

ac t u al l y  a c omb inat ion of  a r ec eiver and dec oder al so k now n as 
Int eg r at ed Rec eiver  Dec oder  (IRD).

� A n IRD ex ec u t es t h e f ol l ow ing  ac t ions on a r ec eived sig nal :
D e m od u lat e : se p arat e s t h e  v id e o sig n al f rom  t h e  m od u lat e d  carrie r
D e cry p t : d e scram ble s,  if  t h e  sig n al is e n cry p t e d

� T h e ot h er  t y p e of  sat el l it e r ec eiver  is c al l ed a Mu l t ip l e Dec r y p t ion 
Rec eiver  (MDR).   W h il e t h e IRD c an onl y  p r oc ess a sing l e ser vic e 
on a t r ansp onder  a MDR c an p r oc ess al l  t h e ser vic es on t h e 
same t r ansp onder .
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� DVB-S is an op en sat el l it e t r ansmission st andar d.  It does N O T  sp ec if y  
any  p ar t ic u l ar  c ondit ional  ac c ess (C A ) sy st em;  p r og r ammer s ar e f r ee t o 
c h oose t h e C A  sy st em w h ic h  b est  f it s it s p ar t ic u l ar  needs.

� Di g i C i p h e r ® I I ,  is a Mot or ol a p r op r iet ar y  st andar d t h at  r eq u ir es Mot or ol a 
C A  sy st em on t h e u p -l ink  and t h e dow n-l ink .  

� P o w e r Vu ,  is a S c ient if ic  A t l ant a p r op r iet ar y  st andar d t h at  r eq u ir es 
S c ient if ic  A t l ant a C A  sy st em on t h e u p -l ink  and t h e dow n l ink .

� I SDB-S ,  is u sed sp ar ing l y ;  p r edominant l y  in J ap an.

*  Do e s  n o t  i n c l u d e  DBS

Digital Video Broadcast (Satellite) Standards
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V i a c c e s s C r y p t o w o r k s

N a g r a V i s i o n I r d e t o

C o n a x

A s t o n

D V B -S  C o ndi t i o nal  Ac c es s  V endo r s
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H eadend:  V i deo  P r o c es s i ng B l o c k
� In co m in g  C o n t e n t  n e e d s “Pr o ce ssin g ”
b e f o r e  
Dec oding  of  c omp r essed sig nal s
F or mat  C onver sion 
P A L < -> N T S C
A nal og / A S I ->  S DI

E q u al iz at ion of  A u dio
F r ame S y nc h r oniz at ion

P r oce ssing
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H eadend:  E nc o di ng B l o c k
� IP T V  dep l oy ment s mu st  u se MP E G 4  P ar t  1 0  
(A V C / H . 2 6 4 ) t o save b andw idt h

� E nc oder s need S DI or  A nal og  inp u t  sig nal s
� O u t p u t  is a S ing l e P r og r am T r ansp or t  S t r eam over  
IP / U DP E ncod ing
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S DI sig nal  is an 
u nc omp r essed 
dig it al  b aseb and
video f or mat  
T h er e ar e t h r ee 
dist inc t  c h annel s 
(same as 
c omp onent  video)
Y o r  L u m i n o u s
P b o r  L u m i n o u s -b l u e
P r o r  L u m i n o u s -r e d
Data Rates:
2 7 0 M b p s  f o r  S D T V
1 . 4 8 5 M b p s  f o r  H D T V

U nc o m p r es s ed D i gi t al  V i deo  - S D I



© 2 0 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 . 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 19

H.264: M P E G  V i d e o  Hi e r a r c h y
S e q u e n c e ,  G o P ,  P i c t u r e ,  S l i c e ,  M B ,  B l o c k

... ...II BB PP BB II BB PP BB
G. o. V  x G. o. V  x + 1
.  .  .  S  E  Q  U  E  N  C  E  .  .  .

V O P  # 2

S l ice  c
M B M B M B M B M B M B M B

M B M B M B

M B

S l ice  a

Y 1 Y 2
Y 3 Y 4 C b C r

M acrob l ock  k

B l ock   n
8  x  8  p ix e l s

M B *V a r i a b l e
M B  a n d  B l o c k
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F r o m  V i deo  t o  I P

Diagram: S h e n ic k N e t w o rk  S y s t e ms
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H eadend:  M i ddl ew ar e S er v er s
“I n  c o m p u t i n g ,  m i d d l e w a r e  c o n s i s t s  o f  s o f t w a r e  a g e n t s  a c t i n g  a s  a n  
i n t e r m e d i a r y  b e t w e e n  d i f f e r e n t  a p p l i c a t i o n  c o m p o n e n t s .  I t  i s  u s e d  m o s t  
o f t e n  t o  s u p p o r t  c o m p l e x ,  d i s t r i b u t e d  a p p l i c a t i o n s .  T h e  s o f t w a r e a g e n t s  
i n v o l v e d  m a y  b e  o n e  o r  m a n y  “ – W ik ip e d ia d e f in it ion

� IPT V  M id d le w are  is re sp on sible  f or,  bu t  n ot  lim it e d  t o:
U s e r  I n t e r f a c e  ( E P G ,  P o r t a l ,  e t c )
S u b s c r i b e r  M a n a g e m e n t
B i l l i n g
D i g i t a l  R i g h t s  M a n a g e m e n t  ( D R M )
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H eadend:  V o D S y s t em s
� T y p ic al  V ideo O n Demand sy st ems emp l oy  a dist r ib u t ed 
ar c h it ec t u r e t o b et t er  ser ve t h e su b sc r ib er s

� T h e H eadend c ont ains t h e c ent r al  c ont ent  ser ver s and st or ag e
� T y p ic al  V oD V endor s:
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� A l l  H e ad e n d E q u ip m e n t  m u st  b e  M an ag e d
C onf ig u r at ion
F au l t  
A l ar ms
Redu ndanc y
S t at u s

H eadend:  M anagem ent  B l o c k
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I P T V  D i s t r i b u t i o n 
N et w o r k s
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B r o adc as t  T V :  I P  M u l t i c as t  R o u t i ng
� N at ive IP  Mu l t ic ast  Rou t ing  
u sing  P IM-S S M and A ny c ast

� Mu l t ic ast  Rou t ing  
A dvant ag es:

B and w id t h  E f f ic ie nc y
S h ort e st  P at h  t o 
S ou rc e
L oad  B al anc ing

Im p rov e d  E nd -t o-E nd  
S e rv ic e  R e sil ie nc y
A ny c ast f or 
D e signat e d  R ou t e r 
R e d u nd anc y

S ou rc e  S e c u rit y  v ia S S M
S c al ab il it y  ( no R P s)

Layer 3 Video DeliveryLayer 3 Video Delivery

L3 VHO

L3 VS OL3 VS O

L3 VS O L3 VS O
11

22 33

44

L3 VHO

A n y c a s t

P I M  S S M
F a s t  I G P

Optimum replication & 
L oad -B alancing

L3 VHO

L3 VS OL3 VS O

L3 VS O L3 VS O
11

22 33

44

L3 VHO

A n y c a s t

P I M  S S M
F a s t  I G P

Optimum replication & 
L oad -B alancing
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VoD T ransp ort
H ow  m u ch  b andw idth  is req u ired ?

B r o a d c a s tB r o a d c a s t
•• S c al eS c al e w it h  t h e  nu m b e r of  w it h  t h e  nu m b e r of  c h anne l sc h anne l s
•• B W  =  N b r( S D )* B W ( S D ) +  N b r( H D )* B W ( H D )B W  =  N b r( S D )* B W ( S D ) +  N b r( H D )* B W ( H D )
•• O v e rsu b sc rip t ion p ossib l eO v e rsu b sc rip t ion p ossib l e

•• Dy n am i c  M u l ti c ast ( S DV ) +  C A CDy n am i c  M u l ti c ast ( S DV ) +  C A C

V o DV o D

•• S c al eS c al e w it h  t h e  nu m b e r of  w it h  t h e  nu m b e r of  su b sc rib e rssu b sc rib e rs
•• S c al eS c al e w it h  t h e  se rv ic e  w it h  t h e  se rv ic e  p op u l arit yp op u l arit y
•• M ain f ac t ors in B W  c om p u t at ions areM ain f ac t ors in B W  c om p u t at ions are

•• V i d eo  S u b sc r i b er s S er v ed  P er  L i n kV i d eo  S u b sc r i b er s S er v ed  P er  L i n k
•• P eak  U sag e RateP eak  U sag e Rate

•• E rl ang A nal y sisE rl ang A nal y sis c an b e  u se dc an b e  u se d
•• I n d ep en d en t o f  M o v i e L en g th  (I n d ep en d en t o f  M o v i e L en g th  ( V o DV o D))
•• A ssu m es Ran d o m  S u b sc r i b er  B eh av i o rA ssu m es Ran d o m  S u b sc r i b er  B eh av i o r
•• B u sy  H o u r  T r af f i c  ( B H T ) =  B u sy  H o u r  T r af f i c  ( B H T ) =  f ( p eakf ( p eak r ate)r ate)
•• B l o c k i n g  F ac to r  =  1 0B l o c k i n g  F ac to r  =  1 0 --5  ty p i c al5  ty p i c al

•• O v e rsu b sc rip t ion p ossib l eO v e rsu b sc rip t ion p ossib l e
•• C A CC A C
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P rov id e s a P rov id e s a ““B u sy  S ignalB u sy  S ignal ”” f or su b sc rib e rs of  V id e o on D e m andf or su b sc rib e rs of  V id e o on D e m and
se rv ic e s u sing st and ardse rv ic e s u sing st and ard --b ase d  p rot oc ol s ( R S V P )b ase d  p rot oc ol s ( R S V P )

R S V P-C A C

A v ailable A v ailable 
B an d w id thB an d w id th
C h ec kC h ec k

V o D  
R e q u e s t

V o D  R e q u e s t

R e q u e s t  
D e n i e d / A c c e p t e d

V o D  S e r v e r s

Po l i c y  
S e r v e rV i d e o  o n  De m a n d

A v ailable A v ailable 
B an d w id thB an d w id th
C h ec kC h ec k

1

2

4 3

V o D  C o nnec t i o n Adm i s s i o n C o nt r o l
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V Q E :  D S L  L i ne P ac k et  L o s s  R ep ai r

Sends RTCP 
M essa g e t o  

V Q E

STB  
D et ec t s 

Pa c k et  L o ss

V Q E  
Re-t r a nsm i t s 

M i ssi ng  
Pa c k et

Pa c k et
I nser t ed o n 
M i ssi ng  
Co nt ent
Sl o t  

STB
D SL A M

1

2

3

4

E rror R e p air D one  in  
L e ss T h an 10 0  m s

1 0 3 4 1 0 3 5 1 0 3 6 1 0 3 7 1 0 3 8
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T y p i c al  I P T V  C h annel  C h ange D el ay
� Key Contributors to channel 
chang e d elay 

IG M P L e av e / J oin  lat e n cy
H ist orical M PE G  st re am
in f o—Prog ram  A d d re ss 
T able ,  E n cry p t ion  C on t rol 
M e ssag e s,  …
I-f ram e  d e lay —h ig h ly  
d e p e n d e n t  on  G rou p  of  
Pict u re s ( G O P)  siz e  
A m ou n t  of  bu rst  ban d w id t h  
av ailable
D e -j it t e r an d  M PE G
d e cod e r f ill

U s e r  R e q u e s t s
C h a n n e l  C h a n g e

IG M P L e a v e

IG M P J o i n  

N e w  S t r e a m  S t a r t s

O l d  S t r e a m  S t o p s

M PE G  t a b l e s  r e c e i v e d

I F r a m e  r e c e i v e d

S T B  B u f f e r  F i l l e d

STB to DSLAM Signaling STB I nte r nal P r oc e s s ing

V i d e o  S t a r t s
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Old Channel
V i deo  S t r eam

N ew  Channel
R eq u es t

S T B
R ou t e r w it h  
V Q E  S e rv e r

iF r am e
b p

*

N ew  Channel
U ni c as t  
f r o m  V Q E

iF r am e
b p b p

*

1-3  S e cond s w it h ou t  V Q E

N ew  Channel
M u lt i c as t  J o i n
( V Q E  S t o p s
U ni c as t )

iF r am e
b p p… b

iF r am e* *

VQ E :  Standards-b ased R ap id C h annel C h ange
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I P T V  Ac c es s  
N et w o r k s
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D S L  F o r u m  T R -1 0 1  G ener i c  Ar c h i t ec t u r e

D S L A M

E t h e rne t  
A ggre gat ion 
N e t w orkR e s i d e n t i a l  

G a t e w a y
S e t -T o p  
B o x

E th e r ne tx DSL

V i d e o  B N G

B N G
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T y p i c al  S er v i c es  M i x  B andw i dt h
� H ig h  S p e e d  In t e r n e t : 2 M b p s
� 1  x  S D TV C h an n e l : 1 . 8 ~ 2 M b p s
� 1  x  Vo ice  o v e r  IP L in e : 0 . 1 M b p s
� To t al  Ban d w id t h : ~ 4 . 0 M b p s

� Base  p l u s se co n d  S D TV ch an n e l : ~ 5 . 8 M b p s
� Base  p l u s o n e  H D TV ch an n e l : ~ 1 1 . 5 M b p s
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D S L  S p eeds  v s L o o p  L engt h

Picture: W ik ip ed ia C o m m o n s

Basic PackageBasic +  E x t r a T V
Basic +  E x t r a H D T V
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C o m p et i ng F i b er  Ac c es s  T ec h no l o gi es
� G PO N  ( ITU  G . 9 8 4 )

P assive op t ic al  net w or k  u sing  st ar  t op ol og y
2 . 4 8 8 G b p s Dow nst r eam /  1 . 2 4 4 G b p s U p st r eam
U p  t o 6 4  u ser s p er  t r ee
P r imar il y  u sed in N or t h  A mer ic a

� E t h e r n e t  ( IE E E  8 0 2 . 3 )
C an b e F ast ,  G ig a or  1 0  G ig ab it  in a p oint -t o-p oint  t op ol og y
G ener al l y  1 0 0 B ase-B X  (sing l e st r and of  f ib er )
P r imar il y  u sed in E u r op e
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H o m eP N A:  N et w o r k i ng I ns i de t h e H o m e
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L i gh t  R eadi ng I P T V  T es t i ng
“A  g r o u n d -b r e a k i n g  t e s t  c o m m i s s i o n e d  b y  L i g h t  R e a d i n g  
-- t h e  f i r s t  o f  i t s  k i n d  -- h a s  s h o w n  t h a t  e q u i p m e n t  f r o m  
C i s c o  S y s t e m s  I n c . (N a s d a q :  C S C O - m e s s a g e  b o a r d )  
c a n  s c a l e  t o  1  m i l l i o n  I P T V  c u s t o m e r s  w i t h  c a r r i e r -g r a d e  
f e a t u r e s  s u c h  a s  q u a l i t y  o f  s e r v i c e  (Q O S )  a n d  r e s i l i e n c e . ”

http://w w w . l i g htr e a d i n g . c o m /d o c u m e n t. a s p? d o c _ i d = 1 2 6 4 7 5
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