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'IMAGE OUALITY' CONSIDERATIONS IN CABLE SYSTEMS 

Bac kground 

'QUALITY'  c o n s i d e r a t i o n s  i n  c a b l e  systems have concerned themselves 
a lmost  e x c l u s i v e l y  w i t h  n o i s e  and d i s t o r t i o n .  I n  common w i t h  o t h e r  
f requency d i v i s i o n  mul t ip l exed  (FDM) t r a n s m i s s i o n  systems, c a b l e  sys t ems  
t r e a d  a narrow p a t h  between n o i s e  and d i s t o r t i o n .  S i g n a l  l e v e l s  which 
are t o o  low r e s u l t  i n  e x c e s s i v e l y  low C/N and S/N, wh i l e  s i g n a l  l e v e l s  
which a r e  t o o  h igh  produce e x c e s s i v e  d i s t o r t i o n  Inadequa te  C / N  r e s u l t s  
i n  'snowy' p i c t u r e s .  The  l i m i t i n g  d i s t o r t i o n  i n  mult i -channel  c a b l e  
s y s t e m s  i s  now t h i r d  o r d e r  i n t e rmodu la t ion .  Th i s  r e s u l t s  i n  ' w a t e r f a l l '  
e f f e c t s  i n  non-coherent c a r r i e r  s y s t e m s  and ' c r o s s - t a l k '  i n  cohe ren t  
c a r r i e r  s y s t e m s .  A l l  of  t h e s e  e f f e c t s  a r e ,  of c o u r s e ,  o b j e c t i o n a b l e .  

The c a b l e  systems b u s i n e s s  h a s  evolved i n  a m a r k e t  environment i n  which 
v a r i e t y ,  i . e .  t h e  number o f  s i g n a l s ,  i s  more important  t han  image 
q u a l i t y .  Systems o p e r a t e  wi th  a d j a c e n t  channe l s  t o  cram t h e  most s i g n a l s  
i n t o  t h e  l e a s t  system bandwidth. Coherent c a r r i e r  t echn iques  a r e  used t o  
reduce d i s t o r t i o n  bo th  by r educ ing  peak composite s i g n a l  l e v e l s  and by 
r educ ing  t h e  s u b j e c t i v e  impairment e f f e c t s  of i n t e rmodu la t ion .  Video 
s i g n a l  s y n c h r o n i z a t i o n  i s  be ing  used by some systems t o  f u r t h e r  reduce 
s u b j e c t i v e  e f f e c t s  of t r a n s m i s s i o n  d i s t o r t i o n s .  Manufacturers  of t h e  
t h i n  f i l m  hybr id  g a i n  modules which are almost u n i v e r s a l l y  used i n  c a b l e  
t e l e v i s i o n  r e p e a t e r  a m p l i f i e r s  a r e  producing g a i n  modules w i t h  remarkably 
good s p e c i f i c a t i o n s  f o r  n o i s e ,  d i s t o r t i o n  and f l a t n e s s  of frequency 
response.  

Notwithstanding t h e  remarkable s o p h i s t i c a t i o n  of  t h e  equipment and t h e  
t r a n s m i s s i o n  t echno logy ,  c a b l e  t e l e v i s i o n  image t r a n s m i s s i o n  m u s t  be 
cons ide red  mediocre by t h e  s t a n d a r d s  employed by t h e  t e l e v i s i o n  
p roduc t ion  i n d u s t r y .  The c a b l e  t e l e v i s i o n  i n d u s t r y  unde r s t andab ly  t ends  
t o  s t r e t c h  t h e  c a p a b i l i t i e s  of  t h e  a v a i l a b l e  equipment t o  t h e  utmost.  
The FCC r u l e s  a l l o w  C / N  a s  low as  36 dB. C / N  i n  c a b l e  systems i s  
measured i n  a 4 MHz bandwidth. I t  t u r n s  ou t  t h a t  C / N  i n  4 MHz bandwidth 
t r a n s l a t e s  a lmost  d i r e c t l y  to v ideo  weighted SIN wi th  on ly  minor 
numerical  c o r r e c t i o n .  Most r e c e n t l y  designed c a b l e  systems aim f o r  C / N  
of 43 dB. Although many c a b l e  s u b s c r i b e r s ,  p a r t i c u l a r l y  t h o s e  c l o s e  t o  
t h e  d i s t r i b u t i o n  'head-end ' ,  en joy  h i g h e r  C / N  r a t i o ,  many accep t  what 
v ideo  p r o f e s s i o n a l s  would c o n s i d e r  mediocre SIN. There i s  a s imi la r  
p r e s s u r e  on i n t e r m o d u l a t i o n  d i s t o r t i o n ,  c a b l e  systems pushing f o r  maximum 
economic e f f i c i e n c y  and a c c e p t i n g  image q u a l i t y  compromises. 
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This  s i t u a t i o n  has  a r i s e n  because c a b l e  t e l e v i s i o n  systems,  by and l a r g e ,  
do n o t  s e r v e  p r o f e s s i o n a l  viewers.  Most s u b s c r i b e r s  s e rved  by mediocre 
c a b l e  sys t ems  have mediocre r e c e i v e r s  - by p r o f e s s i o n a l  s t a n d a r d s  - and 
would no t  know a r e a l l y  good p i c t u r e  i f  i t , p o p p e d  o u t  of  t h e  s c r e e n  and 
o f f e r e d  t o  make c o f f e e .  The p r e s e n t  c a b l e  t e l e v i s i o n  market judges t h e  
v a l u e  of t h e  s e r v i c e  by t h e  number and v a r i e t y  of  t e l e v i s i o n  program 
s e r v i c e s ,  provided p r a c t i c a l  s t a n d a r d s  of  ' b a r e l y  p e r c e p t i b l e '  impairment 
a r e  achieved.  

Cable t r a n s m i s s i o n  e n g i n e e r s  have g e n e r a l l y  overlooked one major 
parameter  which, i n  my view, a l s o  a f f e c t s  t r a n s m i s s i o n  q u a l i t y .  The 
e f f e c t  of m u l t i p l e ,  c l o s e l y  spaced r e f l e c t i o n s  i s  no t  f u l l y  understood.  
I b e l i e v e  t h a t  t h e s e  r e f l e c t i o n s ,  a r i s i n g  from t h e  sma1l impedance 
mismatches caused by t h e  myriad of  connec to r s  and d e v i c e s  i n  t h e  
t r a n s m i s s i o n  p a t h ,  and t h e  sma l l  i i npe r fec t ions  of t h e  c o a x i a l  c a b l e  
i b s e l f ,  cause  a s l i g h t  ' smearing '  of  p i c t u r e  d e t a i l  - a lo s s  o f '  
' c r i s p n e s s ' .  The v i s u a l  e f f e c t  i s  t h a t  of a r e d u c t i o n  of  t r a n s m i s s i o n  
bandwidth, even though we know that: t h e  broadband t r a n s m i s s i o n  sys t em has  
no t  i t s e l f  d i r e c t l y  reduced t h e  t r a n s m i s s i o n  bandwidth. Our  o p e r a t i o n s  
e n g i n e e r s  g e t  complaints  from s u b s c r i b e r s  who have a chance t o  compare 
good q u a l i t y  l o c a l  t e l e v i s i o n  s i g n a l s  as received d i r e c t  from a l o c a l  
b r o a d c a s t e r  and a s  r ece ived  through t h e  c a b l e  system. There i s  a small 
bu t  n o t i c e a b l e  impairment i n  t h i s  c i r cums tance  which does n o t  have t o  do 
wi th  C / N ,  i n t e rmodu la t ion  o r  s i g n a l  p rocess ing  c o n s i d e r a t i o n s .  I 
a t t r i b u t e  t h e  impairment,  a s  I have s a i d ,  t o  m u l t i p l e ,  low l e v e l  
r e f l e c t i o n ' s  i n  t h e  c a b l e  system. 

High Q u a l i t y  Transmission of  NTSC S i g n a l s  

I c o n s i d e r  t h i s  a t o p i c  of major importance.  I am concerned t h a t  t h e  new 
DBS s e r v i c e s  w i l l  p o i n t  o u t  p i c t u r e  q u a l i t y  ' d i s a b i l i t i e s '  i n  c a b l e  
s e r v i c e .  I am t o l d  t h a t  COMSAT i s  des ign ing  an ' a l l - d i g i t a l '  o r i g i n a t i o n  
c e n t e r  (Las Vegas) with t h e  o b j e c t i v e  of p rov id ing  a b s o l u t e  s t a t e - o f - t h e  
a r t  program o r i g i n a t i o n  f o r  t h e i r  DRS s e r v i c e .  I b e l i e v e  t h a t  DRS 
s e r v i c e  w i l l  be capab le  of p rov id ing  h i g h e r  q u a l i t y  image t r a n s m i s s i o n  
than t h e  p r e s e n t  t e r r e s t r i a l  t e l e v i s i o n  b roadcas t ing  s y s t e m  and c e r t a i n l y  
b e t t e r  t han  p r e s e n t  c a b l e  systems. Cable t e l e v i s i o n  systems must 
a n t i c i p a t e  t h i s  compe t i t i ve  p r e s s u r e  and respond with s i g n i f i c a n t  
improvements i n  t h e  c a b l e  d i s t r i b u t e d  image q u a l i t y .  

H I G H  D E F I N I T I O N  TELEVISION (HDTV - 1125 l i n e )  has  e x c i t e d  a g r e a t  d e a l  of 
i n t e r e s t  i n  t h e  p r o f e s s i o n a l  t e l e v i s i o n  community and i s  s t a r t i n g  t o  g e t  
some a t t e n t i o n  from t h e  popular  press. The p r e s e n t  HDTV concept 
o r i g i n a t e d  w i t h  NHK and h a s  been implemented t o  t h e  p r e s e n t  demons t r a t ion  
l e v e l  by s e v e r a l  Japanese equipment manufacturers  - SONY, MATSUSHTTA, 
NEC. The May, 1983 I n t e r n a t i o n a l  t e l e v i s i o n  symposium i n  Montreux, 
Swi t ze r l and  had a l a r g e  s c a l e  HDTV demonstrat ion with demons t r a t ion  
programs taped by CBS and s e v e r a l  European ( i n c l u d i n g  USSR) b roadcas t  
a u t h o r i t i e s .  SONY s t aged  an impressive HDTV demonstrat ion a t  t h e  1983 
NCTA convent ion i n  Houston. 

HDTV i s  ' s p e c t a c u l a r ' ,  p a r t i c u l a r l y  when p r o j e c t e d  on to  a l a r g e  s c r e e n  by 
a good q u a l i t y  p r o j e c t o r .  Images c l o s e l y  approximate 35mm movie 
q u a l i t y .  The  HDTV s c r e e n ,  a s  proposed by NHK, has  a 5 :3  a s p e c t  r a t i o  
compared t o  t h e  4 : 3  a s p e c t  r a t i o  of  conven t iona l  525 l i n e  systems. 
5:3 a s p e c t  r a t i o  approximates c u r r e n t  'wide-screen'  motion p i c t u r e  
p r e s e n t a t i o n .  F rame l f i e ld  r a t e  remains 30160. The improvement i n  
d e f i n i t i o n  r e s u l t s  i n  a s i g n i f i c a n t  i n c r e a s e  i n  v ideo  bandwidth - about 

The 
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20 MHz compared t o  t h e  4 .2  MHz used  by p r e s e n t  b r o a d c a s t  sys t ems .  
sys t em h a s ,  o f  c o u r s e ,  h i g h - f i d e l i t y  s t e r e o  sound.  

The 

A l l  o f  t h e s e  a t t r i b u t e s  - 
- 1125 s c a n  l i n e s  - 5 : 3  a s p e c t  r a t i o  
- '  i n c r e a s e d  v i d e o  bandwidth  - non-NTSC ' c o l o r  encod ing  
- h i g h  f i d e l i t y  s t e r e o  sound 

r e s u l t  i n  a s e r i o u s  i n c o m p a t i b i l i t y  w i t h  p r e s e n t  b r o a d c a s t  t e l e v i s i o n  
r e c e i v e r s .  The re  i s  g e n e r a l  acknowledgment t h a t  i t  w i l l  t a k e  many y e a r s  
t o  i n t r o d u c e  HDTV as a b r o a d c a s t  s e r v i c e .  

J u s t  b e f o r e  g o i n g  t o  Montreux I r e a d  a n  a c c o u n t  of J o e  F l a h e r t y ' s  
p r e s e n t a t i o n  on  HDTV a t  t h e  NAB c o n v e n t i o n  e a r l i e r  t h i s  y e a r .  I am s u r e  
you know J o e  F l a h e r t y  as  c h i e f  e n g i n e e r i n g  e x e c u t i v e  a t  CBS. 
was compla in ing  t h a t  t h e r e  h a d n ' t  been  any major  improvement i n  
t e l e v i s i o n  program o r i g i n a t i o n  q u a l i t y  i n  t h e  l a s t  few y e a r s .  
new b r e a k t h r o u g h  i n  t h i s  a r e a .  T h i s  r e p o r t  moved m e  t o  w r i t e  t o  
F l a h e r t y .  I p o i n t e d  o u t  t h a t  99.9% of  t h e  t e l e v i s i o n  a u d i e n c e  i n  t h i s  
c o u n t r y  h a s  y e t  t o  see a 'good '  525 l i n e  p i c t u r e .  

I b e l i e v e  t h a t  w e  w i l l  e x p e r i e n c e  a ' g e n e r a t i o n '  ( 1 0  y e a r s )  o f  improved 
525 l i n e  t e l e v i s i o n  b e f o r e  HDTV, (1125 l i n e )  becomes a m a j o r  f a c t o r  i n  

, t e l e v i s i o n  b r o a d c a s t i n g .  I t  migh t  t u r n  o u t  t h a t  improved 525 s e r v i c e s  
a c t u a l l y  d e l a y  i n t r o d u c t i o n  o f  1125 l i n e  HDTV s e r v i c e s  because  o f  t h e  
renewed i n v e s t m e n t  i n  h i g h  q u a l i t y  525 l i n e  r e c e i v i n g  equipment .  HDTV 
c a n  f o l l o w  as a c a b l e  s e r v i c e  i n  due  c o u r s e .  We w i l l  have  t o  i n v e n t  a 
new ' s u p e r l a t i v e '  t o  marke t  i t .  

F l a h e r t y  

HDTV was a 

Americans have  a l o n g  s t a n d i n g  r e p u t a t i o n  f o r  n o t  c a r i n g  much abou t  
t e l e v i s i o n  p i c t u r e  q u a l i t y .  I b e l i e v e  t h a t  t h e r e  i s  a ' q u a l i t y '  marke t  
i n  America which c a n  be  ' s o l d '  on q u a l i t y  v i d e o ,  and t h a t  t h e y  w i l l  pay a 
r e a s o n a b l e  p r i c e  t o  g e t  i t .  I b e l i e v e  t h a t  t h i s  ' q u a l i t y '  marke t  segment 
s u b s c r i b e s  t o  c a b l e  and t h a t  c a b l e  i s  t h e  b e s t  way t o  r e a c h  them. 

The re  was a s imi l a r  s i t u a t i o n  i n  phonographs t h i r t y  y e a r s  ago.  CBS 
deve loped  t h e  LP mic rogroove  r e c o r d .  Record ing  e n g i n e e r s  were a b l e  t o  
produce  r e c o r d s  w i t h  much b e t t e r  a u d i o  q u a l i t y  t h a n  had e v e r  been  
produced b e f o r e .  The e x i s t i n g  phonographs j u s t  c o u l d  n o t  r ep roduce  t h e  
sound q u a l i t y  t h a t  t h e  r e c o r d i n g  a r t i s t s  and e n g i n e e r s  were p u t t i n g  i n t o  
t h e  new r e c o r d s ,  P e o p l e  had LP p l a y e r s  b u t  t h e  p i ck -ups ,  t h e  a m p l i f i e r s  
and t h e  loud  s p e a k e r s  j u s t  w e r e n ' t  good enough. Improved phonograph 
components  were deve loped  and found a r e a d y  m a r k e t  a s  ' h i g h  f i d e l i t y '  
a u d i o .  T h e r e  h a s  been  a c o n t i n u i n g  marke t  f o r  improvements  i n  a u d i o  
equipment  o v e r  t h e  l a s t  t h i r t y  y e a r s .  We may f i n a l l y  have  a c h i e v e d  t h e  
end o f  t h e  t e c h n o l o g y  c h a i n  i n  a u d i o  a s  PCM t e c h n i q u e s  p r o v i d e  ' u l t i m a t e '  
r e c o r d i n g s ,  and a m p l i f i e r  and l o u d s p e a k e r  e n g i n e e r s  f i n d  i t  i n c r e a s i n g l y  
d i f f i c u l t  t o  w r i n g  o u t  t h e  l a s t  minor  i m p e r f e c t i o n s  i n  a u d i o  r e p r o d u c i n g  
e quipmen t . 
' H i g h - F i d e l i t y '  525 L i n e  Video 

There  a r e  two a s p e c t s  o f  p r o v i d i n g  h i g h  q u a l i t y  525 l i n e  s e r v i c e  - 

improvement o f  c o l o r  encod ing  t e c h n i q u e ,  

improvement o f  t r a n s m i s s i o n .  

251 



Enhanced Video 

Cable t e l e v i s i o n  r e p r e s e n t s  a unique o p p o r t u n i t y  t o  i n t r o d u c e  new c o l o r  
encoding t echn iques .  Most c a b l e  systems f i r m l y  c o n t r o l  s u b s c r i b e r  
t e r m i n a l  equipment - t h e  a d d r e s s a b l e  programmable conve r t e r /desc ramble r s  
which are  provided t o  c o n t r o l  a c c e s s  t o  c a b l e  t e l e v i s i o n  s e r v i c e s .  The 
equipment i s  owned by t h e  c a b l e  system and provided t o  t h e  s u b s c r i b e r  a s  
p a r t  of t h e  o v e r a l l  c a b l e  s e r v i c e .  Much of t h i s  equipment o p e r a t e s  i n  a 
baseband mode, i .e .  t hey  c o n s i s t  of  complete demodulators which p r e s e n t l y  
p rov ide  a composite v ideo  o u t p u t .  These baseband s u b s c r i b e r  t e r m i n a l  
u n i t s  could j u s t  a s  e a s i l y  p rov ide  improved c o l o r  decoding wi th  RGB 
ou tpu t  t o  t h e  s u b s c r i b e r s  v ideo  monitor.  This  improved decoding could be 
improved decoding of NTSC encoded c o l o r  o r  i t  could be optimum decoding 
of a new, more s o p h i s t i c a t e d  c o l o r  encoding s y s t e m ,  such a s  t h e  C-MAC 
component s y s t e m  which h a s  been proposed. 

Program o r i g i n a t o r s ,  such a s  n a t i o n a l  Pay-TV networks,  could o r i g i n a t e  i n  
both conven t iona l  NTSC v ideo  and an improved 525 l i n e  mode. Cable 
systems could s i m i l a r l y  d i s t r i b u t e  i n  b o t h  modes - most have s p a r e  
channel  c a p a c i t y  d u r i n g  a changeover pe r iod .  When a c a b l e  system has  
completed a changeover of a l l  of i t s  s u b s c r i b e r  t e r m i n a l  equipment i t  
would d i s t r i b u t e  i n  t h e  improved mode o n l y ,  a l though program o r i g i n a t o r s  
would have t o  d i s t r i b u t e  i n  d u a l  mode t o  a l low f o r  a l o n g e r  pe r iod  of 
changeover i n  a l l  of t h e i r  a f f i l i a t e s .  A l t e r n a t e l y  a c a b l e  network 
o p e r a t o r  could p rov ide  head-end decoding and t r a n s c o d i n g  equipment f o r  
t hose  a f f i l i a t e s  who were not  immediately prepared t o  change from NTSC 
d i s t r i b u t i o n .  
encyphering t h a t  some of t h e s e  network o p e r a t o r s  w i l l  be p rov id ing  soon. 

Cost and complexity would be comparable t o  t h e  v ideo  

T e l e v i s i o n  b r o a d c a s t e r s  would have a more d i f f i c u l t  conve r s ion  s i n c e  they 
do no t  have t h e  d u a l  s e r v i c e  t r a n s m i s s i o n  c a p a b i l i t y  t h a t  many c a b l e  
sys t ems  have. The marke t  c r e a t e d  by c a b l e  systems would, however, speed 
t h e  i n t r o d u c t i o n  and accep tance  of new-standard r e c e i v i n g  equipment. 
Local b r o a d c a s t e r s  would, however, be  under c o m p e t i t i v e  p r e s s u r e  s i n c e  
t h e  c a b l e  d i s t r i b u t e d  networks would be t a k i n g  advantaqe of t h e  improved 
t r a n s m i s s i o n  t echno log ie s .  Local b r o a d c a s t e r s  could meet t h i s  
compe t i t i on  by s e t t i n g  up l o c a l  a r e a  d i r e c t  f eeds  of enhanced v ideo  t o  
c a b l e  systems i n  t h e i r  s e r v i c e  a r e a .  

I a m  not  an e x p e r t  i n  t h e  d e t a i l  of  v a r i o u s  enhanced 525 l i n e  v ideo  
systems which a r e  be ing  proposed, bu t  I do p e r c e i v e  t h a t  t hey  o f f e r  a 
s i g n i f i c a n t  enhancement p o t e n t i a l  and t h a t  c a b l e  systems can speed t h e  
i n t r o d u c t i o n  of a worthy enhanced v ideo  p roposa l .  

Improved Cable Transmission - PERFECT PICTURE 

The c a b l e  t e l e v i s i o n  i n d u s t r y  i s  s u b s t a n t i a l l y  committed t o  i t s  p r e s e n t  
p l a n t .  
a m p l i f i e r s  o r  o t h e r  major components i n  e x i s t i n g  o r  ' unde r -cons t ruc t ion '  
c a b l e  systems. Feed-forward a m p l i f i e r s ,  w i th  s i g n i f i c a n t l y  reduced 
d i s t o r t i o n  ( a t  l eas t  16 dB r e d u c t i o n  i n  t h i r d  o r d e r  i n t e rmodu la t ion )  are  
on t h e  b r i n k  of  widespread accep tance  and a v a i l a b i l i t y .  Widespread 
r e t r o f i t  of  e x i s t i n g  systems w i l l ,  however, be q u i t e  expensive.  Use of 
feed-forward a m p l i f i e r s  i n  c a b l e  system t r u n k s  would improve s y s t e m  C/N 
bu t  would s t i l l  l e a v e  t h e  system w i t h  t h e  problem of  m u l t i p l e ,  low l e v e l  
r e f l e c t  ions.  

It  would be a very expensive and d i f f i c u l t  t a s k  t o  r e p l a c e  
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Most new c a b l e  systems have ' s p a r e '  bandwidth a v a i l a b l e .  I a m  proposing 
t o  s e v e r a l  of  my c l i e n t  systems t h a t  t h i s  bandwidth be t r a d e d  f o r  
' q u a l i t y '  i n  t h e  t r a d i t i o n a l  way, by u s e  of frequency modulation (FM) 
t r a n s m i s s i o n .  
t h e  c a b l e  s y s t e m  would u s e  FM, t r ansmiss ion  of o r d i n a r y  NTSC video. FM 
t r a n s m i s s i o n  i n  a c a b l e  system would r e q u i r e  18 MHz of  spectrum. Most 
new urban c a b l e  s y s t e m s  have enough s p a r e  spectrum t o  p rov ide  
c o n v e n t i o n a l  VSB-AM t r a n s m i s s i o n  ( 6  MHz p e r  channe l )  - and h i g h  q u a l i t y  FM 
t r a n s m i s s i o n  (18  ?IHz p e r  channe l )  a t  t h e  same time. I c a l l  t h e  s e r v i c e  
'PERFECT PICTURE'. 
s t e r e o  sound, probably i n  t h e  form of d i s c r e e t  L and R s u b c a r r i e r s ,  but 
p o s s i b l y  i n  PCM d i g i t a l  format.  

I n  t h e  f i r s t  phase of  a n  image q u a l i t y  improvement program 

The FM v ideo  s e r v i c e  would a l s o  have h igh  q u a l i t y  

FM t r a n s m i s s i o n  would remove S / N  a s  a q u a l i t y  compromise i n  c a b l e  s y s t e m  
t r a n s m i s s i o n .  O the r  q u a l i t y  d e g r a d a t i o n s  i n  c a b l e  sys t ems ,  such a s  
i n t e r m o d u l a t i o n  and ' r e f l e c t i o n s ' ,  have d i f f e r e n t ,  less  v i s i b l e ,  l e s s  
o b j e c t i o n a b l e  m a n i f e s t a t i o n s  i n  FM v ideo  t r a n s m i s s i o n  ( i n t e r m o d u l a t i o n  i n  
t h e  baseband and as sma l l  d e g r a d a t i o n s  i n  d i f f e r e n t i a l  phase and g a i n ) .  

S u b s c r i b e r s  who o p t  f o r  t h e  'PERFECT PICTURE'  s e r v i c e  would be  provided 
wi th  a s p e c i a l  FM v i d e o  r e c e i v e r  which would tune  t h e  d e s i r e d  FM v ideo  
c h a n n e l ,  demodulate and descramble i t ,  and p rov ide  bo th  composite and RGB 
o u t p u t s  ( a s  w e l l  a s  baseband s t e r e o  L and R sound o u t p u t s ) .  'PERFECT 
PICTURE'  s u b s c r i b e r s  would be expected t o  have a high q u a l i t y  v ideo  
monitor  o r  p r o j e c t o r  i n  o r d e r  t o  en joy  t h e  b e n e f i t s .  
much s e n s e  t o  remodulate 'PERFECT P I C T U R E '  t o  NTSC VSB/AM f o r  an o r d i n a r y  
r e c e i v e r .  The s p e c i a l  FM v i d e o  r e c e i v e r s  would be adapted from t h e  DBS 
r e c e i v e r s  which w i l l  now be manufactured i n  f a i r  volume. The p r i n c i p a l  
d i f f e r e n c e  w i l l  be t h e  t u n e r .  The DBS r e c e i v e r s  t une  1 2  GHz. The c a b l e  
v e r s i o n  w i l l ,  of c o u r s e ,  t u n e  c a b l e  FM v ideo  channe l s  i n  t h e  50 - 550 MHz 
range.  

I t  wouldn ' t  make 

Major c a b l e  t e l e v i s i o n  s e r v i c e s  a r e  now d i s t r i b u t e d  by s a t e l l i t e .  Most 
b r o a d c a s t i n g  networks now ( o r  w i l l  soon) d i s t r i b u t e  t h e i r  s e r v c e  by 
s a t e l l i t e  a s  well.. Another way t o  look  a t  my p roposa l  i s  t h a t  i t  
' s p l i t s '  t h e  s a t e l l i t e  r e c e i v e r .  These s a t e l l i t e - b a s e d  v ideo  
t r a n s m i s s i o n  systems a r e  designed t o  p rov ide  ' p r o f e s s i o n a l '  grade 
t r a n s m i s s i o n .  PERFECT PICTURE p l a c e s  t h e  s a t e l l i t e  downconverter a t  t h e  
c a b l e  s y s t e m  head-end and p l a c e s  t h e  r e s t  of t h e  r e c e i v e r  i n  t h e  
s u b s c r i b e r ' s  home i n  o r d e r  t o  maximize t r a n s m i s s i o n  q u a l i t y .  It p u t s  t h e  
TVRO r i g h t  i n  t h e  l i v i n g  room! 

The second phase of a t r a n s m i s s i o n  improvement program would i n t r o d u c e  
enhanced c o l o r  encoding wi th  compatible  optimum decoding i n  t h e  
s u b s c r i b e r  t e r m i n a l  box. 

H I G H  D E F I N I T I O N  SERVICES 

HDTV c r e a t e s  s p e c i a l  problems f o r  c a b l e  t r ansmiss ion .  'Raw' HDTV has  
s i g n i f i c a n t l y  i n c r e a s e d  v ideo  bandwidth. Transmission,  even by spectrum 
c o n s e r v a t i v e  VSB-AM, w i l l  require  s u b s t a n t i a l l y  inc reased  bandwidth 
compared t o  525 l i n e  video. For purposes  of d i s c u s s i o n  I w i l l  assume 
20 MHz of  bandwidth f o r  n o i s e  c a l c u l a t i o n  purposes.  

It h a s  become customary t o  c a l c u l a t e  c a b l e  system n o i s e  ( f o r  NTSC 
t r a n s m i s s i o n )  i n  a 4 MHz bandwidth. The random 'KTB'  n o i s e  i n  a 7 5  ohm 
system i n  a 4 MHz bandwidth i s  1.1 mic rovo l t  o r  -59 dBmV. O v e r a l l  
t r a n s m i s s i o n  n o i s e  i s  c a l c u l a t e d  by t a k i n g  i n t o  account a m p l i f i e r  n o i s e  , 

f i g u r e s  and system o p e r a t i n g  l e v e l s .  As I have s a i d ,  t h e  FCC minimum 



standard is 36 dB C/N. A C/N of 4 3  dB would be considered more usual for 
a 'good' cable system. 
the 20 MHz bandwidth of a HDTV transmission. HDTV service subscribers 
will probably have increased service quality expectations and the 
43 dB S / N  that we consider good for NTSC images might very well not be 
acceptable for HDTV images. I have not seen any published figures for 
S/N corresponding to various grades of HDTV transmission. 

This 43  dB C/N degrades by 7 dB to 36 dB C / N  in 

Frequency modulation might not be an available noise reduction option for 
HDTV transmission. We can realistically talk about 18 MHz transmission 
channels for enhanced 5 2 5  line PERFECT PICTURE service. FM for 20 MHz 
HDTV video would probably require at least 60 MHz per channel. This 
would cut our newest 500 MHz systems down to eight channels per cable. 
This kind of channel capacity reduction might be acceptab1e.h Europe but 
is not acceptable here. 

Some kind of bandwidth reduction technology would be very desirable. 
Feedforward amplifier technology might produce Che 7 dB improvement in 
cable system C/N that conventional transmission would require. Some 
reduction in amplifier loading because of a reduction in the number of 
channels would also help somewhat. All in all, I fear that large scale, 
multi-channel HDTV service on cable will not be feasible without 
significant bandwidth reduction technology. I am sure that HDTV 
proponents are aware of this problem and that practical HDTV proposals 
will come forward with accompanying practical bandwidth reduction 
technologies. 

CONCLUSION 

I believe that image transmission improvement in cable will come about 
through a new interest in high quality video. It will first take the 
form of enhanced 525 line video, which will be followed some considerable 
time later by HDTV services. Cable systems will lead in the introduction 
of enhanced 525 line transmission by providing FM trnamssion along with 
improved color encoding techniques. 
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